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THE COMING OF AGE OF THE ORIGIN OF 
SPECIES: 


Ma of you will þe familiar with fhe aspect of this 
small green-covered book. It is a copy of the 
first editi6n of the ‘Origin of Species,” and bears the 
date of its production—the first of October, 1859. Only 
/* afew months, therefore, are needed to complete the full 
tale of tWenty-one years since its birthday. 
= Those whose memories carry them back to this time 
will remember that the infant was remarkably lively, and 
: that a great number of excellent persons mistook its 
manifestations of a vigorous individuality for mere 
y naughtiness ; in fact there was a very pretty turmoil 
_etabout its cradle. My recollections of the perigd are 
particularly vivid; for, having conceived a tender affec- 
tion” for a child of what appeared to me to be such 
remarkable promise, I acted for some time in the 
capacity of a sort of under-nurse, and thus came in for 
t my share of the storms which threntened even the very 
life of theeyoung creature. For some years it was un- 
“oubtefly warm work, but considering how exceedingly 
unpleasant the apparition of the new-comer must have 
been to those who did not fall in love with him at first 
sight, Ithink it is to the credit of our age that the war 
a Was not fiercer, and that the more bitter and uascrupulous 
* forms of oppositign fied away as soon as they did. 

I speak of this period as of something past and gone, 
posgessing merely a historical, I had almost said an anti- 
quarian interest. For, during the secong decade of the ex- 
istence of the “ Origin of Species,” opposition, though by 
no wreans dead, assumed a different agpect. On the par 
of all those who had any reason to respect themselves, 
it assumed a thoroughly respectful character. By this 
` timethe dullest bëgan to perceive that the child’was not 
likely to perish of any congenital weakness qr ihfantile 
disorder, but was growing intoa stalwart personage; upon 
whom mere goody scoldings and threftenings mith ‘the 
birch-rod were quwte thrown aaye, 
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In fact, those who have watched the progress of sciençê 
within the Ist ten years will bear me out to the full when 
I assewt that there 1s no field of biological inquiry in which 
the influence of the “Origin of Species” is not traceable ; 
the foremost men of science in every country are either 
avowed champions of its leading doctrines, or at any rate 
abstain from opposing them ; a host of'young and ardent 
investigators seek for and find inspiration and guidance 
in Mr. Darwin’s great work; and the general doctrine of 
Evolution, to one side of which it gives expression, finds 
in the phenomena of biology a firm base of operations 
whence it may conduct its conquest of the whole realm of 
nature 

History warns us, howeyer, that it is the customary 
fate of new truths to®begin as heresies and to end as 
superstitions ; afd, as matters now stand, it is hardly rash 
to anticipate that#in another twenty years, the new gene- 
ration, educated under the influences of the present day, 
will be in danger of accepting the main doctrines of the 
Origin of Species with &s little reflection, and it may be 
with as little justification, as so many of dur contemporaries, 
twenty years ago, rejected them. 


Against any such a consummation let us all devoutly 


pray; for the scientific spirit is of mor@ value thaneits 
products, and irrationally-held truths may be more harm“ 
ful than reasoned errors. Now the essence of the scieft- 
tific spirit ds criticism. It tells us that to whatever 
doctrine claiming our ascent we should reply, Take it if you 
can compel it. The struggle for existence holds as much 
in the intellectual as in the physical world. A theory isa 
species of thinking, and its right to exist is coextensive 
with its power of resisting extinction by its rivals, 

From this point of view it appears to me that it would 
be but a poor way of celebrating the Coming of Age of the 
Origin of Species were I merely to dwell upon the facts, 
undoubted and remarkable as they are, of its far-reaching 
influence and of thereat following of ardent disciples who 
are octupied ix? spreading and developing its doctrines. 
Mere insanities and inanities have before now swollen 
to Portentous size in the course of twenty years. Let us 
rather ask this prodigious change in opinion tò justify 
itself œ let us inquire wyether anything has happened 
since 1859 which will explam, on rational grounds, why so 
many are worshipping that which they burned, and burning 
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that which the wọgshipped. Itıs only in this way that we group, from, common parents, and have dil been modifed , 


shall acquire the means of judging whether the movement 
we have witnessed is a mere eddy of fashion, or truly one 
with fhe irreversible current of intellectual progress, aad, 
like it, safe from retrogressive reaction. 
Every belief is the product of two factors: the first is 
the state of the mind to which the evidence in favour of 
* that belief is presented; and the second ıs the logical 
e cogency of the evidence itself. In both these respects 
the history of biological science during the last twenty 
years appears to me to afford an ample explanation df the 
change which has taken place ; and a brief consideration 
of the salient events of that history will enable us to 
understand why, if the “Origin of Species” appeared now, 
it would meet with a very different reception from that 
which greeted it in 1859. 
One-and-twenty years ago, in spite of the work com- 


e menced by Hutton and continued with rare skill and 


patience by Lyell, the dominant view of the past history 
gf the earth was catastrophic. Greatand sudden physical 
revolutions, wholesale creations and extinctiqns of living 
beings, were the ordinary machinery of the geologicg] epic 
brought into fashion by the misapplied genius®of Cuvier, 
It was gravely maintained and taught that the end of 
every geological epoch was signalised by a cataclysm, by 
which every living being on the globe was swept away, to 
be replaced by a brand-new creation when the world re- 
turned to quiescence. A scheme ofnature which appeared 
to be modelled on the likeness ofa succession of rubbers of 
whist, at the end ofeach of which the players upset the table 
and called for a new pack, did not seem to shock anybody. 

I may be wrong, but I doubt if at the present time there 
is a single responsible representative of these opinions left. 
The progress of scientific geofogy has elevated, the funda- 
mental principle of uniformitarianism, thatthe ¢xplanation 
ofthe past is to be sought in the study af the present, into 
the position of an axiom; and the wild speculati6ns of 
the catastrophists, to whichewe all listened with respect a 
quarter of a century ago, would hardly find a single 
patient hearer at the present day. No physical geologist 
now dreams of seéRing outside the ranges of known natural 
causes for the explanation of anything that happened 
milions of yeas ago, any more than he would be guilty 
of the like absurdity in regard to current events. 

ethe effect of this change of opinion upon biological 
speculation is obvious. For, if there haye been no 
periodical general physical catastrophes, what brought 
about the assumed general extinctions and re-creations of 
life which are the corresponding biological catastrophes ? 
And if no such interruptions of the ordinary course of 
nature have taken place in the organic, any more than in 
the inorganic, world, what alternative is there to the 
admission of Evolution? 

The doctrine of Evolution in Biology is the necessary 
result of the logical application of the pginciples of uniformi- 
tarianism to the phenomena of life. Darwin is the natural 
successor of Hutton and Lyell, and the “ Oxégin of Species” 
the natural sequence of the “ Principles of Geology.” 

The fundamental doctrine of the “ Origin of Species,” 
as of all forms of the theory of Evolution applic to 
biology, is “that the innumerable species, generg, and 
families of organic beings wfth which the world is 
peopled have all descended, each within its own class or 





in the course of descent”? 1 

* And, in view of the facts of geology, it follows that all 
living animals and plangs “are the lin@al des®endant# of 
those which lived long before the Gjlurian epoch.” 2 

It is an*obvious consequence of this theory of Descent 
with Modification, as‘it is sometimes called, that all Plants 
and animals, however different they may,now be, must, 
at one time or other, have beens connected by direct or ° 
indirec$ intermediate gradations, and that the appearance 
of isolation presented by various groups of organic beings 
Must be unreal. 5 

No part of Mr. Darwin’s work rgn more directly” 
counter to the pyepossessions of naturalists twenty years ago 
than this, And such prepossessions were very excusabh, 
for there was undoubtedly a great deal to be said,.at 
that time, in favour of the fixity of spgcies and of the 
existence of great breaks, which theye was no obvious or 
probable means of filling up, betyeen varfous gioups of 
organic beings. 

for various 1e@asons, scienfific and unscientific, much 
had been made of the hiatus between man and the rest 
of the higher mammalia, z and it is no wonder that issue 
was first joined on this” part of the controversy. I 
have no wish to revive past and happily forgotten con- 
troversies, but I must state the simple fact that the dis- 
tinctions in cerebral and other characters, which were 
so hotly affirmed to separate man from all other animals 
in 1860, have all been demonstrated to be nomexistent, 
and that the contiary doctrine i is now universally accepted 
and taught. 

But there were other cases in which the wide struc- 
tural gaps asserted to exist between one group of animals 
and another were by no means fictitious; and, when Such 
structural breaks were real, Mr. Darwin could account 
for them only by supposing that the intermediate forms 
whith once efisted had become extinct. Ina remarkable , 
passage h says :— . £ 

“We may thus account even for the distinctness of 
whole classes from each other—for instance of birds feom 
all other vertebrate animals—by the belief that many 
animal forms of life have been utterly lost, through which 
the early progenitors of birds were formerly connected 


with the early progenitors of the other Veebi 
classes.” ? 


Adverse criticism made merry over such sere kon af 
these. Of course it was easy to get out of the difficulty 
by supposing extinction; but where was the slightest 
evidence that such intermediate forms between bigds and 
reptiles as the hypothesis required ever existed? And o 
then probably followed a tirade upon this terrible for- * 
saking of the paths of “ Baconian induction.” 

But the progress of knowledge has justified Mr. Dafwin 
to an extent which could hardly have been anticipated. 
In 1862, the specimen of Archaopteryx, which until the 
last two or three ygars has remained unique, wae dlis- 
covered; and it is an animal which, in its feathers and 
the greater part of its organisationis a veritable bird, 
awhile, irfother parts, it is as distinctly reptilian. . 

e In 1868, I had the honour of bringing under your notiée, 
in this theatre, the results eof investigations , madefup to 
that time, into the‘hnatomiaal characterseof certain ancient 
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reptiles, which slowed the nature of tht modifications in 
“virtue bf which the type of the quadrupedal reptile 
passed into that of the bipedal bird; and abundant con! 
firmatory e®idenceef the justice of the conclusions which 
I then laid before you has since come to light. 

In 1875, the discovery of the toothed birds of the 
cretaceous formation in North America, by Pr&f. Marsh, 
completed the Series of transitional form between birds 
‘and reptiles, and removed Mr. Darwin's proposition¢éthat 
“many animal forms of life have been utterly lost, 
through which the early progenitors of birds were for- 





è merly connected with the early progenitors of the othe# 


vertebrate classes,’ fiom the region of hypothesis to that 
of demonstrable fact. 

dn 1859, there appeared to be a very sharp and clear 
hiatus between vertebrated and invertebrated animals, 
not only in their structure, but, what was more important, 
in their development, I do not think that we even yet 
know the precise links of connection between the two ; but 
the investigations of Kowalewsky and others upon the 
development of Amphioxus and of thes7unicata prote 
beyond a doubt that the differences which were supposed 
to constitute a barrier between the wo ate non-existent. 
There is no longer any difficulty in understanding how 
the vertebrate type may have arisen from the inverte- 
brate, though the full proof of the manner in which the 
transition was actually effected may still be lacking. 

Again, in 1859, there appeared to be a no less sharp 
separation between the two great groups of flowering and 
flowerless plants. It is only subsequently that the series 
of remarkable investigations inaugurated by Hofmeister 
has brought to light the extraordinary and altogether 
unexpected modifications of the reproductive apparatus 
in the Lycopodidcea, the Rhisocarpea, and the Gymnosper- 
mea, by which the ferns and the mosses are gradually 
connected with the Phanerogamic division of the vegetable 
world. š . 

\ So, again,it is only since 1859 that we havé acquired 


** that wealth of knowledge of the lowest forms of life Which 


dempnstrates the futility of any attempt to separate the 
lowest plants from the lowest animals, and shows that 
the two kingdoms of living nature have a common 
borderland which belongs to both or to neither. 

Thus it will be observed that the whole tendency of 
biological investigation since 1859 has been in the direc- 
tion. of removing the difficulties which the apparent 
breaks in the series created at that time; and the recog- 
nition of gradation is the first step towards the acceptance 
of evolđtion. 

e As another great factor in bringing about ‘the a 
of opinion whiclf has taken place among naturalists, I 
count the astonishing progress which has been made in 
the study of embryology. Twenty’ years ago, not only 
were we devoid of any accurate knowle@ze of the mode of 
develgpment of mahy groups of animals and plants, but 
the ‘methods of investigation weie ride and imperfect, 
At the present time there is no important group of 
organic beings thẹ ‘development of which has mot been 
carefully studied, and the modern methods of haydenin 
and gpction-thaking senable the embryologist® to deter- 
mine the nattire of the process in each oase, with a degree 
of minuteness and accuracy which is trfly astonishiag to 
those whose menfories carmy Shenfshagk to the heginnings 
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of modern histology. And the results, of these embryo- 
logical investigations are in complete harmony with the 
requirements of the doctrine of Evolution. The , first 
beginnings of all the higher forms of animal life are 
„Similar, and however diverse their adult conditions, they 
“start fipm a common foundation. Moreover the process 
of development of the animal or the plant from its? 
primary egg or germ is a true process of evolution—a 
progress from almost formless to more or less highfy 
organised matter, in virtue of the properties inherent in 
that 

To those who are familiar with the process of develop- 
ment all à riori objections to the doctrine of biological 
evolution appear childish. Any one who has watched the 
gradual formation of a complicated animal from the pro- 
toplasmic mass which constitutes the essential element of 
a frog’spr a hen’s egg has had under his eyes sufficient 
evidence that a similar evolution of the animal world from 
the like foundation is, at any rate, possible. . 

Yet another product of investigation has largely con» 
tributed to tke removal of the objections to the doctrufe 
of Evglution current in 1859. It is the proof afforded by 
successive “discoveries that Mr. Darwin did not over- 
estimate the imperfection of the geological record. “No 
more striking illustration of this is needed than a com- 
parison of our knowledge of the mammalian fauna of the 
Tertiary epoch in 1859 with its present condition. M, 
Gaudry’s researches on the fossils of Pikermi were pub- 
lished in 1868, those of Messrs, Leidy, Marsh, and Cope 
on the fossils of the Western Territories of America, 
have appeared almost wholly since 1870; those of M. 
Filhol, on the phosphorites of Quercy, in 1878. The 
general effect of these investigations has been to intro- 
duce us to g multitudes of extinct animals, the existence 
of which was ‘previously hardly suspected ; just as if 
zoologists were te become acquainted with a country, 
hitherto unknown, as rich in novel forms of life, as Brazil 
or South Africa once were fo Europeans. Indeed the 
fossil fauna of the Western Territories of America bids fair 
to exceed in interest and importancetall other known 
Tertiary deposits put together ; and yet, with the excep- 
tion of the case of the American tertiaries, these investi- 
gations have extended over very lmite@ areas, andeat 
Pikermi were confined to an extremely small space. 

Such appear to me to be the chief events in the histoxy 
of the progress of knowledge, during the last twenty yeas, 
which account for the changed feeling with which the 
doctrine of Evolution is at present regarded by those who 
have followed the advance of biological science in respect 
of those problems which bear indirectly upon that doctrine. 

But all this remains mere secondary evidence. It may 
remove dissent, but it does not compel assent. Primary 
and direct evidence in favour of Evolution can be furnished 
only by paleontology. The geological record, so soon as 
it approaches completeness, must, when properly ques- 
tioned, yield either gn affirmative or a negative answer ; 
if evoMtion has taken place, there will its mark be left ; 
if it has not taken place, there will lie its refutation. 

What was the state of matters in 1859? Let us hear 
Mr. Daryin, who may be trusted always to state the case 
agafhg himself as strongly as possible, 

“On this doctrine of the extermination of an infinitude 
of connecting links between the living and extinct inhabi- 
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tants of the world eand at each successive period between 

the extinct and still older species; why is not every geo- 

Ibgitat formation charged with such links? Why does 

not Reve conection of-fossil-remains afford plain evidamce 

ee and mutation of the forms of life? We 

Bi th.no such evidence, and this is the most obvious” 

DESE df the niany objections which may bé urged 

Š “ighi Se heor? BET 
“s Nothing'could have been more'useful to the opposition 
* hañ ‘this -chatacteristically candid avowal, twisted as it 
immediatély was info an admission that the writer's views 
è were contradicted by the facts of paleontology. „e But, 
in ‘fact © Mr--Darwia made no such admission, - What 
hé'say$i in effect is,‘not that palzontological evidence 1s 
against him, but that it is not distinêtly`in his favour ; 
and withont attempting to attenuate tHe fact, he accounts 
for it-by the’ scantiness and the imperfection ‘of that 

evidence. ° 

What is the state of the case now, when, as we have 
*seen, the amount of our knowledge respecting the mam- 
malia. of.the Tertiary epoch is increased fiffy-fold, and in 

À some directions even approaches completene$s ? 

Simply this, that if the doctrine of Evolution tad not 
existed palzeontologists must have invented it, so irresist- 
ibly is it’forced iipon the mind by the study of the remains 
of the Tertiary mammalia- which have been brought to 
light since 1859. 

, Among the fossils of Pikermi, .Gaudry found the suc- 
cessive ‘stagés by which the ancient civets passed into the 
môre -modern hyenas ; through the Tertiary deposits of 
(Western America, Marsh tracked the successive forms by 
which the ancient- stock of. the horse has passed into its 
present:form ; and innumerable less complete indications 
‘ofthe mode’ of: evolution of other groups of the higher 
amanunalia have been obtained, © 
wE If thé remarkable memoir on thee Phosphorites of 
Quercy, to which I have. referred, M. Filhol describes no 
fewer than seventeen varjeties of the genus Cynodicfis, 
which fill up all the interval between the viverine animals 
and the bear-like dog Amphicy#n; nor do I know any 
solid ground of.pbjection to the supposition that in this 
Cynodictis-Amphicyon group we have. the stock whence 
all the Viveride, Felidae, Hyzenide, Canidae, and perhaps 
t#e Procyonidte and Ursidæ, of the present fauna have 
been evolved. On the contrary, there is a great deal to 
fe said in its favour. 

In the- course of Beis up his resul, M. Filhol 
observes ? : 

“ During thë epoch of the phosphorites, great- changes 
took place in-animal] formis, and almost the same types as 
those which now exist became defined from one another. 

“Under the influence of natural conditions of which 
we have no exact knowledge, though traces of them ae 
discoverable, species have been modified in a thousand 
ways: races have arisen which, becoming fixed,’ have 


thus produced ar corresponding number of secondary 
species.” 


In 1859, language of, which thise is an unintentional 
paraphrase,- occurring- in the “Ongin ef Species,” was 
scouted as wild speculation ; at present, it is a sober state-e 
ment of .the conclusions | to which an acute and critigally- 
minded investigator, is led by large ; and patient sthdy of 
the facts of paleontology. I -"cnture to. repeat what I 
have said before, that, so far 2s the animal world is con-* 


x “Ongin of Species, ed.'r. "p 
a This passage was omitted in << Riativaig of the lecture. 
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cerned, Evolution is no longer a speculation, but a state-.e 
ment of historical fact.” It, takes its place alongside of 
those accepted truths, which must be taken ipto account 
by phılosophers of all ‘sebools. 

Thus when, on the first day of Oatober next, the “ Origin 
of Species” comes of age, the promise of its youth will be 
amply fiulfilled į and we shall be prepared to congratulate 
the vené@rated ‘author ‘of the book, noteonly that the, 
greatness of his achievement afd its enduring influence 
upod the progress of knowledge have won him a place 
beside our Harvey; but, still more, that, like Harvey, he ° 

as lived long enough to ouglast, detraction and opposition, 
and to see the stone that the’ builders rejected become 
the head-stonesof the corner. | T. H., HUXLEY 
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ON MULTIPLE SPECTRA 


<“ Nunc age, quo motu ‘genitalia gatetiai 


Corpora res varas gignant, emtasque resolvant 
Et qua vi facere 1d cogantur.” 


è © Lucretius, i., 61-2. 


, “ Piima moventur enim per se primordia erum : 
Inde em quæ o sunt corpora conciliatu, 
Et quasi pro sant ad vireis principiorum, 
Ictibus Wloram crecis impulsa cientur 
Ipsaque, quz porie paulo maiora, lacessunt,’’ 
: Lucraturs, u. 132-6, 

“It is conceivable that the various kinds of matters, now 
recognised in different. elementary substances, may possess one 
and the same ultimate or atomic molecule existing in different 
conditions of movement. 

“The essential unity of matter is an hypothesis in harmon ny 
with the equal action of gravity upon all bodies, A 
Researches, P. 299. 

Ee a recent paper! I showed that a study of fhe minute 

anatomy of spectra, both terrestrial and cel€stial, 
forces upon us the conclusion that both in the electric 
aic and in the hottest region of the sun the so-called 
chémical elements behave after the manner of compound 
bodies. * e 

1 then dealt more especially with.the question of the" s 
basic hnes in the various spectra, and it ıs clear that if, 
at any.one temperature, there be some lines'only truly 
basic ın the spectrum of any element, we at once divide the 
lines visible at that temperature into two groups, those 
which. are basic and those which are not. „This would 
give a compound origin to the lines, and this isethe real 
point. 

It ıs now years ago since the view was first held that 
the. elemgntary bodies had double spectra, that is, that 
each, or at all events several, under changed cSnditions 
of temperature or electric tension,egave us now a flute 
spectrum. and, now one composed of lirfes, 

I glimpsed the idea some time afterwards.-that the line 
spectrum wasin it8 turn in all probability # complex 
whole,,in other words that it was the summation of the 
spectra of various molecular groupings, 

-Recent work ha8. to my mind not only shown that this 
is tiue, but that in the case of many bodies the complexity, 
and therefore the number, of the molecyjar groupings which 
give rise,to-that, compound whole called a line os 
is cansidtrable. 

It is thereforesimportant from my point of view to re- 
congider, the. evtdence on which the assertion that the 


© 1 “On éhe: Necessity fo? "a NEw ‘Departure i in Spectrum Analysis” 
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e, fluted bands anfi the line spectrum (taken as a whole) of 


e out that the same chemical substance, whgn in a state of 
© gas or vapour, gave out diffegent spectra under differerft 


wbotne a e p : 
Arrivés, ne confirment aucunement lopinion émisg par 
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a substance really belong to that substance, because if 
we find that this must be accepted and that it can easily 
be eexplaintd on the view that the two kinds of spectra 
are produced by differ gat molecular groupings, the fact of 
other molecular groupings giving rise to a complex line 
specttum' can be more readily accepted, contrary fhough 
it be to modern “chemical philosophy,*as taught at all 
*events: in-the text-bookse ge 
Plucker and Hittorf were, I believe, the first tg point 


conditions, ' On this point they wrote fifteen years ago :-— 


“ The first fact which we discovered in? operating with 
ofr tubes . . . was the following one :— 

“ There is a certain number of elementary substances 
which, when differently heated, furnish two kinds of 
pea of quite a p character, not having any 
tue or any bang in mimon. 

“The fact is import&nt, as well with regard to theo- 
retical conceptions as to practical applications—the mge 
so as the passage from one kind of spectrifin to the other is 
by no means a continuous one, but takes place abruptly. 
By regulating the temperature you, may Tepeat the two 
spectra in any succession ad° Hiiu?” (Plucker and 
Hittorf'on the Spectra of Ignited Gases and Vapours : 
Phil. Trans. Royal Society, 1865, part i. p. 6.) 


Ångström, whose name must ever be mentioned with 
the highest respect by any worker in spectrum analysis, 
was distigctly opposed to this view, and in the text which 
accompanies his Spectre Normal we find the following 
statement— 


“Dans* un Mémoire sur les spectres ‘doubles’ des 
corps élémentaizes que nous publierons prochainement, 
M. alén et moi, dans les Actes de la Société des 
Sciences d’ Upsal, nous traiterons d'une manière suffisam- 
ment complète les questions importantes qu'on peut se 
proposer syr cet intéressant sujet. Pour le présent, jeane 
dire que les résultats auxquels nous sommes 


Plücker, qu’un corps élémentaire pourrait donner, suivant 
sa température plus ou moins élevée, des spectres tout-a- 
fait différents. C’est le contraire qui est exact. En effet 
en augmentant successivement la température, on trouve 
que les raies varient en intensité d'une manière très- 
compliquée, et que, par suite, de noftvelles raies peuvent 
même se p#senter, si la température s’éléve suffisamment. 
Mais, Mhdependamment de toutes ces mutations, le 
spectre d'un certain corps conservera toujours son 
caractère individuel.” 7 


Ångstyöm did not object merely on theoreticat grounds. 
¿He saw, or thought he saw, room to ascribe all these 
fluted spectra to ignpufities. 

He was strengthened in this view by observing how, in 
the gase of the spectra of known cgmpounds, there were 
always flutings in one part of the spectrym or another ; a 
rapid induction naturally, therefore, ascribed all flutings 
to cetfpounds, The continuity of the,gaseous and liquid 
states of matter, let alone the continuity of Nature’s pro- 
cesses generally, never entered into the question. For 

gstrom, as for fhe modern chemist, there was no such 
thing as evolution, no possibihty of a close physical rela 
tionship between elements, sœ called, driven to intand- 
escence from the*solid state,and binafy compounds of 
those elements. e ` : 


oe *. 
a Jngstrom sur “ Lo Speptre sormal du Soleil,” page 3 ., 
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In a memoir, however, which appeargd after Angstrém’s 
death, and which, though under a different title, was in 
all probability the one referred to, this opinion wag to a 
laiwe extent recalled, and in favour of Plucker’s view, in 
the following words :—- 
“, $. Nous ne nions certainement pas qu’un corps 


simple ne ge dans certains cas donner différents 
spectres, Citons, par exemple, le spectre d’absorptign. 


d'iode que ne ressemble en aucune façon au système des * 


1aies brillantes du même corps, obtenues au moyen de 
lélectsicité ; et remarquons de plus qu’en général tout 
corpse simple, presentant la propriété d’allotropie, dolt ° 
donner à l'état d’incandescence des spectres différents, 
pourvu que la dite propriété de la substance subsiste non 
seulement à l'état gazeux du corps, mais encore à la tem- 
pérature même de l’incandescence. . . . 

“Le soufre solid posséde, somme on sait, plusiems 
états allotropiques, et, d'après certaines observations, ce 
corps, même a son état gazeux, prendrait des formes 
différentes. Par conséquent, en supposant que cela soit 
vrai, le soufre gazeux doit donner plusieurs spectres® 
@absorptio, andis que la possibilité Wun seul on de 


plusieurs spectres brillants dépendra de la circonstanee * 


suivante, savoir si les états allotropiques plus complexes 
de cet% substance supporteront la température de P incan- 
descence, avant de se décomposer. 

“Tlest bien évident que les cas. dont nous venons de 
parler, ne forment pas une exception & la loi générale 
énoncée ci-dessus, savoir que chaque corps simple ne 
peut donner qu'un seul spectre. En effet, si Pon sup- 
pose que l'état allotropique est dû à la constitution 
moléculaire du corps, soit que les molécules se combinent 
les unes avec les autres, soit qu'elles s’arrangent entre 
elles d’ une certaine manière, cet état allotropique posstdera 
au point de vue spectroscopique, toutes les propriétés 
significatives d’un corps composé, et par conséquent il 
doit étre décomposé de la même façon que celui-ci par 
les effets de la décharge disreptive de I’ dlectricité.”? 


I say that in this paper Angstrém recalled his own in 
favour of Plucker’s view, because (as it has been remarked 
by Dr? Schuster °) the word “ element” is used in a special 
sense—because in reality allofropic states are classed as 
compounds, that particular allotropic state which is to be 
regarded as truly elemental not being stated, nor any 
reason given why one should be thus singled out. 

In the letter to which I have just referred Dr. Schuster 
gives an instance in which in order to show that elementagy 
bodies did not really possess two spectra, a double spec- 
trum was assigned to an acknowledged compound; the 
fluted spectrg of hydrogen and carbon which differ from 
each other as widely as fluted spectra can, being both 
ascribed to acetylene. 

Salet in his admirable work on the Spectra of the 
Metalloids,? was driven to the conclusion that many oi 
these bodies must be held to possess two spectra. His 
conclusions are thus expressed :— 


“ Nous avons comparé le spectre d’absorption du biome 
et de Piode à leur spectre électrique, et cette comparaison 
nous semble mettrg hors de doute la possibilité des 
spectres doubles... . 

“ Nqus a obtenu, par voie électrique, un spectre 
primaire de l'iode correspondant à son spectre d’absorp- 
tion. Le soufre, le sélénium et le tellure nous ont offert 
des*spectres de combustion trés-analogues aux spectres 
primåire pbtenus par voie électrique, mais différant essen- 
tiellement des spectres des lignes... : 

1 Angstrom and Thalén’s “Recheiches sur les Spectres des Mdtalloides,” 
PS 2 NATURE, vol. xv. p. 447. 

3 Ann de Chimie ef de Physique, 1873, vol. xeni p. I. 
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“ Nous avons pféduit le spectre primaire de l’azote avec 
différents corps qui n’ont absolument de commun que 
Yazotg; nous pensons donc avoir démontré qu’il appartient 
bien réellement à ce métalloide.”’ (Annales de Chemieet 
de Physique, 4 sêne, tome xxvii. pp. 70, 71). 


a In 1868 Wullner! gave his attention to this sibject, 
and strongly supported Plucker’s view of the existence of 
dauble spectra, indicating at the same time that the 
difference of temperature must be regaided as the sole 
cause of the phenomenon, adding, however, “a decom- 

* position with further elements is not to be thouget of.” 
In the case of hydrogen he showed that the banded spec- 
trum ascribed to acetylene really depended upon a change 
in the emissive power brought about by an alteration of 
temperature. Touching oxygen, he showed that three 
distinct spectra may be obtained, while in nitrogen two 
are observed. s 

I may say that in my early laboratory experiments I 
“was at first led to think that, in the case of metallic 
vapours, Angstriém’s first expressed opinioa was coriect, 
and I said so. But after more experience an knowledge 
had been acquired, I was compelled by the Stere logic 
of facts to abandon it, and I showed, first, that more 
“orders” of spectra—to use Plucker’s term—were neces- 
sary, and then that the line spectrum itself was in all proba- 
bility compound ; that is, that it was in some cases built 
up by the vibration of dissimilar molecules, some of which 
might even give us a fluted spectrum, if we could study 
them alone. 

Although, however, in the views I have expressed on 
former occasions I have had the advautage of the support 
of the opinion of Plucker and Angstrom, and later of 
Dr. Schuster,? not to mentign others, I am aware that 
though there is a general consensfs amoyg spectroscopic 
workers that double spectra cannot be astribed to impuri- 
ties, it is not absolute. r ‘i 

I propose therefore in this place to 1efer to a speaial 
case in which this question has been recently brought 
prominently forward. £ 

I have already gated that Ångström, who was the first 
to map the line-spectrum of carbon, ascribed the flutings 
ordinarily seen in the carbon compounds to acetylene. 

“Now Attfiel@, in 1862, as a result of a most carefully 
conducted and admirably-planned set of experiments, 
€ame to the conclusion that the flutings were really due 
to carbon: in short,"that carbon, like hydr®gen, iodine, 
sulphur, nitrogen, and other bodies, had a fluted spectrum 
as well as one consisting wholly of lines. 

The work of Attfield will be gathered from the following 
extract from his paper (Phil. Trans, vol. clii part 1, 
P. 221 ef seg.) :— bg 

“On recently reading Swan’s paper by the light that 


T Phil. Mag., sec 4, vol. xxavii p 403. 

2 Dr, Schuster’s recently published invesigations are as follows :— 

Mr. Lockyer’s investigations have shown that most bodies give us n 
continuous spectrum, as a gns, before they condense, and many at a con- 
siderable temperature above the boiling po:nt. Mr Lockyer rightii 
drawn the conciusion from these facts, that the aton aggregaign of 
molecules 1s the cause of the diferent orders of spect, é 

That discontinuous spectra of different orders (line and band spectra) 
are due to different molecular combination, I consider to*be pretty well 
established, and analogy has led me (and Mr Lockyer befure me) to 
the continuous by the same cause; for the change of the cominuous 

ectrum to the line or band-spectrum takes place in exactly theaame way as 
the change of spectra of different orders into each other “Analogy ot a 
strong guide, yet some weight may be giv@n to it in a case hke the She under 

on, where eaperiment hitherto failed to give a decided answer, 
(Dr A. Schuster on the Spectra of Metallo.ds, Parl. Trans Royal Soctety, 
1879. Part: page 38 and 89, note ) 
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Professors Bunsen and Kirchhoff have thrown ` n the .e 


sbject, I came to the conclusion that these bands 
must be due to incandescent carbon vapour ; that, if so, 
they must be absent from flames ine which®carbone is 
absent, and present in flames in which carbon is present ; 
that they pust be observable equaMy in the flames of the 
oxide,sulphide, and nitride as in that of the hydride of 
carbon ; and, finally, that they must be present whether 
the incantlescence be produced by the chemical force, as 
in binigg jets of the gases in the open air, or by the ° 
electrig force, as when hermetically-sealed tubes of the 
gases are exposed to the discharge of a powerful induction- 


wil... 

“ To establish the absolute identity of the hydro- and. 
nitro-carbon spectra, excluding of course the lines due to 
nitrogen, they were simultaneously brought into the field 
of the spectroscope: one occupying the upper, and the 
other the lower half of the field. 

“This was readily effected after fixing the small prism, 
usually supplied with spectroscopes, over half of the 
narrow slit at the further end of the ebject-tube of thein- 
strument. The light from the oxyhydrocafbon flame was 
now directed up the axis of the tube by reflection from 
tHè little prism, ahile that frofn the oxynitrocarbon flame 
passed directly through the uncovered half of the sht. A 
glance throughethe eye-tube was sufficient to show that 
the characteristic lifes ef the hydrocarbon spectrum 
were perfectly continued in the nitrocarbon spectrum. 
A similar arrangement of apparatus, in which the 
hydrocarbon light was replaced by that of pure nitro- 
gen, showed that the remaining lines of the nitrocarbon 
spectrum were identical with those of the nitrogen 
spectrum. In this last experiment the source of the pure 
nitrogen light was the electric discharge thfough the 
rarefied gas. 

“The above experiment certainly seemed to go far 
towards proving the spectrum in question tẹ be that 
of the element carbon. Nevertheless, the ignition of the 
gases having been effected ın air, it was*conceivableethat 
hydrogen, nitrogen, or oxygen had influenced the phe- 
nomena. To eliminate this possible source of error, the 
a gir es were repeated out of contact with air. A 

glass tuBe 1 inch in diameter and 3 inches long, wjth 
partum ‘vires fused into its sides, and its ends prolonged” 


y glass quills having a capillary bore, was filled with pure ° e 


dry cyanogen, and the greater portion of this gas then 
removed by a good air-pump. Another tube was similarly 
prepared with olefiant gas. The platinum wires in these 
tubes were then so connected with each other that the 
electric discharge fgom a powerful induction-coil could 
pass through both at the same time. On now observing 
the spectra of these two lights in the simultanedussmanner 
previously described, the characteristic lines of the hydro- 
carbon spectrum were found to be rigidly continued in 
that of the nitocarbon. Moreover, by the same method 
of simultaneous observation, the spectrum of each of 
these ae be flames, as they may be termed, was com- 
pared with the corresponding chemical flames, that is,» 
with the oxyhydrocarbon and éxynitro@arbon jets of gas 
burning ın air, The characteristic lines were present in 
evely case. Lastly, by simular inter-observatign & few 
other lines in the electric spectrum of the hydrocarbon 
were proved to b due to the presence of hydrogen, and 
several others in the electric spectrum of the nitregaybon 
to be caused by th® presence of nitrogen. .. .” 

“The spectrum under investigation having then been 
obtained in one case when only carbon and hydrogen 
were present, and in another when all*elements but çar- 


ebon afd nitrogen were absent, furnishes, to my mihd, 


sufficient evidence that the, spectrurfl is that of carbon.” 

“ But an interesting confirmation of the cénclusion just 
stated 1s found en the fact that the same spectrum is 
obtained when no other elaments but carbon and oxygen 
age pres@nt, and o whem carbon and sulphuy are the 
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. 
e. only elements under examination. And frst with regard 
to carbon,and oxygen. Carbonic oxide burned in ai 

gives a flame possessing a continuous spectrum. 
migture of carbowic oxide and oxygen burned from a 
platinum-tipped safety-jet also Gives a more or less 
continuous spectrum, Wut the light of the spectrum has a 
tendency to group itself in ill-defined ridges. . Cagbonic 
oxide, however, ignited by the electiic discharge in a 
semi-vacuous tube, givesa bright sharp Spectrum. This 
*spectrum was proved, dy the simultaneous methet of 
observation, to be that of carbon plus the spéttrum of 
oxygen. With regard to carbon and sulphur almost the 
same remarks may be made. Bisulphale of carbog 
vapour burns in air with a @gluish flame. Its spectrum 
is continuous. Mixed with oxygen and burned at the 
safety-jet, its flame still gives a continous spectrum, 
though more distinctly furrowed than in the case of car- 
bonic oxide; but when ignited by the electric current its 
spectrum is well defined, and is that of carbon plus the 
sulphur. That is to say, it is the spectrum of carbon 
plus the spectrum thgt is obtained from vapour of sulphur 
when ignited By the elgctric discharge in an otherwise 
vacuous tube.” . 

“ Having thus demonstrattd that dissingilar compounds 
containing carbon emit, when sufficiently ignited, similar 
rays of light, I come to the conclusion thaf those rays are 
characteristic of ignited carbqgn v&pour, and that the 

henomena they give rise to on being refracted by a prism 
is the spectrum of carbon.” 


This question was next taken up by Moren. He 
wrote! (in 1865) fifteen years ago :— 


“A la réception de cet intéressant et substantiel 
Mémoire,’ avoue que je ne regardai pas d'abord comme 
fondée Passertion de M. Attfield.... 

“Je me suis donc mis au travail-avec la pensée pré- 
congue de combattre Vassertion émise par le savant 
anglais; mais pas du tout, il résulte au contraire des 
expéfiences auxduelles je me suis livré que M. Attfield a 
raison, et que c’est bien la vapeur du carbone qui donne 
le spectre indiqué plus haut... . 

“Si on fait brûler le cyanogéne au moyen du chalumegau 
à deux courants, en faisant arriver au centre ùe la famme 

“du cyanogène un courant d'oxygène très-pur (tette con- 
dition est indispensable), on voit se produire un de? plus 
beaux effets de combustion possible, et cette expérience 
est certainement une des plus magnifiques qu’on puisse 
réaliser sur la combustion des gaz. Il se produit, au milieu 
de la flamme rosé-violdtre du cyanogéne, une boule dun 
blanc vert éboulissant qui rappelle Ja lumière électrique 
produite par le courant de la pile entre deux charbons de 
cornue. ə Si le spectroscope est dirigé sur cette brillante 
lumière, on aperçoit, avec uve splendeur merveilleuse, le 
même spectre de la partie bleue des flammes hydrocar- 
burées. Ainsi donc c’est du charbon seul, mais à l’état de 
vapeur, Qui forme cette boule brillante qui plus lom, par son 
union avec Poxygéne, va passer à l'état d’acid qarbonique. 
Du reste ce spectre en’est pas seul; avec lu on voit, 
mais trés-effacé,®le spectre spécial du cyanogéne, et 
celuizci tend de plus en plus à disparaftre à mesure que 
l oxygènę arrive avec plus d'abondance et brûle de mieux 
en mieux Je cyanogéne. Quant au spegtre de Vazote, on 
ne l' aperçoit pas days cette vive lumière. Le magnifique 
éclat,d@ ce beau spectre, le plus beau quil m'ait été donné 
de voir, permet de bien comprendre” Paspect creusé et 
ombré avec une teinte croissante qu'on remarque dans 
les parties qui n’ont fas de raies brillantes, et mêre entre 
ces raies.” . è 

Four years later D Watts devoted himself tø thig sub-* 
ject, and in» 1869 his work Was thug summarised by 

e 





himself ;2— 4 e 


1 Annales de Chim ef de Php, 4 s&t, gemeiv p yomst ° 
2 Phil. Ufag , October, 1869 9 œ š . 
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“This spectrum [that consisting of the flutings in 
question] may be obtained from the flame of any hydro- 
carbon, though in many cases, owing to the faintness of 
the spectrum, only some of the groups can be recoghised. 
In the flame of an ordinary Bunsen burner 8 and ¢ are 
easily seen, y and f are much fainter, and the red group 
cannof be detected. . 

“This spectrum is proved to be that of carbon, inasmuch 
as it can be obtained alike from compounds of carbon 


with hydrogen, with nitrogen, with oxygen, with sulphur, e 


and with chlorine. I have obtained it, namely, from each 
of tha following compounds :—olefiant gas, cyanogen, 
carboaic oxide, naphthalin, carbonic disulphide, carbonic * 
tetrachloride, amylic alcohol, and marsh-gas.” * | 
That these conclusions, successively arrived at by Att- 
field, Morren, and*Watts, are sound, I shall show in my’ 
next notice. J. NORMAN LOCKYER 


(To be continued.) 
e 


SCIENCE IN PARLIAMENT . 


Te Hofse of Commons is now complete; alb 2 i 


the Woroughs and counties have made their 
choiceg and the composition of the new Parliament has 
been and will be criticised from many points of view. So 
far as the interests of science and of what we conceive to 
be good education are concerned, there is, we fear, little dif- 
erence between the present House of Commons and its pre- . 
decessor ; just a thin ray of light athwart a cloud of dark- 
ness, a tiny morsel of knowledge in a mass of ignorance. 
This ignorance, however, we are bound to believe is not 
wilful; we must admit that our new rulers are willing to 
be enlightened, unless in time they should show them- 
selves otherwise disposed. 

On this ground, as wellgas on others, it is to be 
lamented that qpe of the most eminent and useful scien- 
tific members’ of the House has lost his seat through 
some local caprice? The absence of Sir John Lubbock 
from the new Parliament 1s qpe we are sure every true 
lover of science will deplore. Where there is so much 
ignorance to be overcéme, it seems to us we cannot 
have too many representatives of sciende in Parliament; 
and we are sure all who desire to see science advanced in 
this country would welcome any chance of getting Sir 
John back to his old place, Such an opportunity hds, 
some may think almost providentially, presented itself in 
the vacancy that has occurred in the representation of 
London Unversity ky the promotion of Mr. Lowe to 
“another place.” Several candidates have been proposed 
for the vacant seat, but alongside of Sir John Lubbock 
all must strike an impartial onlooker as singularly unsuit- 
able. The ‘‘doctors’’ have been attempting to put ina 
strong claim to have themselves specially represented, 
supporting their cause, so far as London University is 
concerned, by somewhat shaky statistics. But medicine 
has no lack of friends in both Houses of Parliament , the 
claims which it has dn the country are patent to all, and. 
itis, moreover, inclu@ed under the wider region of science. 
If the fatter gets fair play from Government, medicine 
need haveeno fear that her claims will be neglected. 
Alreagy are two Scottish universities represented by Dr, 
Lyog Playfair, who is nothing if not medical. Not one 
of oure English universities has a man of science as 
its representative, and it is surely important that 
an institution in which science holds so prominent 

e e e 
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a place as Londof University Should have a scientific 
man for- its representative. Sir George Jessel has for 
some’ reason a few strenuous advocates, who seemeto 
forget that their candidate resigned his séat for Dover on 
the grond that it was contrary to the spirit of the act. 
Sir George 1s an excellent lawyer, but there ‘are dlready 


* too many of them in Parliament. Sir John Lubbock has 
e alteady been fourteen years member of the Senate, and 


nearly: eight vice-charicellor ; thus by returning him not 
e Only Would -the London - University ‘confer a benefit on 
* Parliament’ urid'the ‘cduntry’at large, ‘But dt the sam® time 
would do the best they could’ for their own interests. We 
need not hete insist on the- claims of, Sit John as a man 
of science ; fiis eminence in this department, as well 
as aman of business is, known to all. He is indeed so 
many-sided that he would represent as few others could 
the different faculties which combine to form the London 
sUniversity. His career in Parliament has been marked 
‘by a large number of measures which hg has carried 
through Parliament, all of them of a kind’ pore or less 
affecting thé alumni of London University, and several of 
them directly affecting those very medical mérethafwould 
now turn their backs upon him, Sir John has been officially 
connected with various bodies and various movements 
having for their object the promotion of learning and 
science, ahd now we believe he has had the great honour 
of being designated as President of the British Association 
for its jubilee meeting at York next year. We should 
have thought that for a body like the members of London 
University it would have been unnecessary to point out 
Sir John Lubbock's claims upon them, and his peculiar 
Gitness to represent them in Parliament. We aie confident 


- that all the scientific members of the institution will 


record their vates in his favour, and by senting him to 
Rarliament strengthen the hands of the few who are intel- 
ligently convinced of the necessity of introducing and 
carrying out those reformsevhich are so much needed*in 
the attitude of Government towards science and education. 








WURTZ'S “CHEMISTRY” 
Elements of Modern Chemistry. By Adolphe Wurtz. 

“Translated and edited by Wm. H. Greene, M.D. 
e (London : W. Swan Sonnenschein and Allen, 1880) 
M WURTZ is one of the recognised leaders of 

modern chemistry : a textwbook from his pen. is 
sure to be hailed with interest and pleasure. 

The reputation of the author as an original thinker and 
worker in chemical science leads one to look for some- 
thing more than the oidimary orthodox collection of 
oft-repeated, facts in any work bearing his name. And 
the opening pages of the book before us are certainly 
very refreshing. Simple and commonly-oceurring facts 
are clearly and simply stated, and on these, as a basis, is 
aid at once the foundation of chemical theory, 

The leading features of the book age, cleargess of 
statement, selection of typical facts from among the vast 
array at the service of the chemical compiler, 4nd devation 
of a comparatively large space to chemical theory and to 
generalisations which are usually dismissed Sn a few 
words in the ordinary text-book. T 
~ Perhaps the most remarkable feature of M. Wurtz’s 
book is that, notwithstanding that within less than 700 

e e . 


moderate- sized pagds there is given an account gof*the «® 
Rading | propertiés of all the more important ‘substances 
known to chemistry, the book is nevertheless exceedingly 
interesting and eminentfy readable. Probably this result 
could only be attained by a Frenclf writer. 

In 2 vew early párt of the book the modern thegry of 
valency qr equivalehcy is explained, and this theory per- 
vadeg the whole of the work. The great objection to ‘thee 
book, cofsidered as an exponent ‘Of modern chemistry, in 
our opinion, is this'marked devotion to “oie favourite 
theory. The *objettion which we should make to the 
book, considered more bro@ily as a ‘scientific treatise, ig 
that theoretical considerations are too*much treated as 
identical with facts, and that facts are, seemingly, su 
posed to be explained when they are only stated 1 he 
language of that peculiar theory which finds in such 
expressions as “exchange of affinities,” ‘satisfaction of 
bonds,” &c., an explanation of chemical phenomena. 
The theory of valency assumes th&t the molecular weights 
of those compounds which are employed in determina- 
tions of valency are known. But at present we know the 
molecular weights of: gasifiable bodies only; hence no 
exact conclusions conterning valencies can be drawn from 
a study of non-gasifiable compounds. Nevertheless M. 
Wurtz appears to regard the formule of many non-volatile 
metallic oxides as on an equal footing with those of such 
compounds as water, hydrochloric acid, &c., and as just 
as serviceable for determinations of elementary valencies. 

Indeed we do not find given a clear definition of 
molecular weight as distinguished from atomic weight. 
Avogadro’s hypothesis, it is trae, is mentioned, but not * 
clearly stated as the basis of the modern system of mole- 
cular weight determinations, And witheut a definition of 
molecular weight, clearly established, it is impossible to 
grasp the modern acceptation of the term atomic weight. 

ln such a york as this one might reasonably look for a 
statement of the results’ of the recent work, $f first-rate. 
importance, of Guldberg and Waage, and of Ostwald, ote, 
Chemical Affinity, more especially as the subject ọf mass 
action is mentioned and Berthollet’s laws are detailed. 

The general subject of affinity is somewhat vaguely 
treated. Thermal chemistry scarcely finds any recog- 
nition in the work. ° 

It may seem invidious to mention faults *of, detail ; 
but there are a few which, we think, might very profitably 
be corrected in a second edition. r 

The nomenclature of the oxyacids of sulphur is cer- 
tainly errôneous : hyposulphurous acid—H,S0O,—sis called 
hydrosulplfurous, and thiosulphuric—H,S,0,—hyposul,, 
phurous, The nomenclature of the oxides of iodineis also 
peculiar, and the formulz of the known oxides are some- 
what startling : perbromic acid is still enumerated among 
the oxyacids of lwomine. Dry sulphuretted hydrogen is 
said to be energetically decomposed by iodine. SO, 1s 
called sulphuious @oxide or sulphurous acid gaf? and, 
lastly, Lavoisier is said to have determined the compo- 
sition af water in 1785. © 

That part of the book which deal¥ with the carbon 

*compountis is not so satisfactory ag the portion treating 
of inorganic chemistry. The classification is most un- 
natural, and theetreatmeflt of many*important groups, 
e.g., the alcohols and terpemes, is unsatisfactory. 

et We sHould pot think it possible for an average student 
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of ‘chemistry, beginning the ‘study of ‘the carbon com- 
pounds with the aid of this manual, to gain any but most 
bagy ideasregarding the general scope of this branch of 
the science. i 3 

But notwithstanding such defects as those we have 
mentioned there can be little doubt that M. Wurt’s 
book is possessed ‘of many admirable quħlities.e In place 
© ofinasses of connected facts he presents the studemt with 


carefully-selected leading data’; he may, we'thfnk, strain’ 


some of his favourite theories too much, yet he inculcatés 


the paramount necessity of theoretical explanations ; he: 


«gives prominence to generaffsations, such as equivalents, 
combining weights, and laws of multiple proportions, 
nomenclature and notation, bases, acids, and salts, &c., 
&c., and these he develops historically with great clear- 
ness and rare.felicity of illustration; and he gives just 
sufficient detail concerning chemical manufactures as 
suffices to render thèse intelligible to the ordinary student 
of chemistry. 7 : 

The translation’ appear’, to be adigirably executed, 


The book is well printed, and the illustrations are distinct.’ 


But why should one be led to believe that spirit-lamps 
and charcoal-furnaces are stifl the ordinary appliances 
for raising the temperature of substances in chemical 
laboratories? 

In reading the historical notes which are given con- 
cerning most of the important compounds and generalisa- 
tions of chemistry, one is almost persuaded to believe 
that, after all, “chemistry_is a French science.” 

NG M. M. P. M. 
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“OUR BOOK SHELF 


The Geological Antiquity of Insects. Twelve Papers on 
Fossil Entomology. By Herbert Goss, F.L.S. 8vo, 
pp. 1-5@. (London: John Van Voorst, 1680.) ° 


e 
,e THIS bulky pamphlet must prove decidedly useful hoth to 
geologists and entomologists. The subject of fossil ento- 
anokogy has of late assumed gigantic proportions, and 
asserted an importance little dreamt of when paleontology 
first substantiated its claims as the real guide to geologists 
in determining the nature of many strata. Indeed, as is 
truly stated by Mr. Goss, the wonders that remains of any 
animals se fragile as insects could have been preserved 
sufficietttly for scientific purposes ; yet we find contempo- 
raneous with the remains of those marvellous Devonian 
fishes those of the earliest types of insects, chiefly only 
wings, it 1s true, but wings in such a complete state of 
preserwation that the intricacies of neurati8n can be 
e tiaced; and this neuration is m some cases se difficult to 
homologise with, th@t of existing forms that a separate, 
supposed extinct oder (Pal@odtictyopiera) has been 
formed (probably unnecessarily) for the reception of these 
remaina Mr. Goss has given detailed accounts (with 
copious references) of almost every described species of 
fossil insect from the older formations, and has contrived 
to wary lucidly place before his readeis the sequence of 
appearance of the now-existing orders according to the 
testimony of the rocks. As we ascend in the geological 
scale the indicagions become less complete, and only 
genera, or eventually only families, are alluded, to, but 
always with the same copious references to authorities 
It cold not, be otherwise. As we ascend the materials 


increase enormously, until ag last, if the post-teitiary | 


system, we find ourselves in the preserice of remains that 
have been identified with ‘spé&cies now living ingthe sante 
district p and in somewkat fess recent strata in Novh 





the Entomologisis Month 


e| number. 





America the multitude of fossil remains of inseéts is 
such as to place it out of the question that any detailed 
agount could be given of them. Not the least*useful 
feature in the work consists in the notes on the correla- 
tion, of special insect-forms with the most remarkable 
animgl and vegetable relics from the same formations. 
This pamphlet has no claims as embodying the re 
sults of original research; it is a useful concentrated ° 
compilation from the literature on the subject by dhe e 
who evidently has an intelligent knowledge of it both in 


.its geological and zoological aspects, and as such cannot 


fail jp be of service as a text-book, givitig the student a® 
clear outline sketch, and the refererices whereeto seek 
more detailéd information. Such a work {is often fhore 
useful than origingl essays, which, from the magnitude of 
the subject, can only be limited in their afm. e treat- 
ment may be a little unequal, and we think it would be 
possible to point out cases in which certain fossil-insects 
have heen referred to a wrong position; but this is the 
fault of the original describers. . 

We are rather sorry to see that all notice of Ambere 
Insects is igtentionally omitted for jthe present, more 
especially as, from the medium in which they are pyg- 
served, théSe are the most‘ perfect of all fossil insect- 
remains. They consist for the most part of well-marked 
existing g@hera, but we think no one has yet dared to identify 
any amber-insect with an existing species. In connection 
with this subject one word of caution to paleontologists 
with regard to many fossil insects. We find many insects 
(excluding those in amber) referred to modern genera, 
and even among those from ancient strata, This is a 
convenience only; it indicates that certain fossils pre- 
sent the general appearance of the existing genera to 
which they are referred ; but in the majority of instances 
it does not prove that 'they would be so referred if the 
remains were in the same condition as the recent materials. 
In most cases we think it would be otherwise. 

The substance of this gamphlet originally appeared 
as a series of introdugtory pes in vols. xv. and xvi. of 

ly Magazine, but the reprint 

contains additiong! matter. . 


see tt it 
« 





LETTERS, TO THE EDITOR, 


[The Editor does not hold himself responsiblejor opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts. No 
notice 1s taken of anonymous communications. 

[The Editor urgently requests correspondents to Keep their letters as 
short as possible. The pressureon his space ts so great that it 
ts imposstble otherwise to ensure the appearance ewn of cog- 
munications containing interesting and novel facts.) ° 


e 
The Opportunitits of Science Masters at Schools 


IN consequence of my publishing in your columns some facts 
on visual and other memory, I have been favoured with letters 
from many persons and from many countries; few however have 
been more acceptable than those from the masters and mistresses 
of schoola. Confining my remarks for the present td the masters 
of the larger establishments, I may mention that the science 
masters* of Cheltenham and of Winchester have promised 
assistance, but I write especially to acknowledge the aid already 
rendered to me by Mr. W. H. Poole, the science master of 
Charterhouse, and togmake some comments thereon, in order 
to show how wide qnd yet how neglected a field for original 
researqh lies opgn to every schoolmaster. Mr, Poole has sent 
me returns from all the boys who attended his classes—172 in 
He selected certain of my questions concerning visual 
an@ other memory, he explained them clearly to the boys and 
interested them in the subject, and then he set them the questions 
to apswef in witing, just as he would have set questions in the 
ordinæy couse of school-gork. Lastly, he forwarded to me 
the replies in separate bundles corresponding to the different 
classes, and each paper was numbered, so that if I wanted to 
learn more about any of them and sent him the numbers, he 
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® but also that of advancing many branches of anthropology. 


Pe of healing made slow and uncertain advance. 
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a conference of curators to exchange ideas and the rgsults ofe® 
their experience. With regard to the use of musems by those 
seeking special information, the circumstances are very different 
in large cities and in small towns, In eitie:, af a ruleethe 
curator naturally tecomes in time the depository of a large 
amount of gpecial information, for whith there is such a demand 
that time igrarely left him for the manual labour and supervision 
which the keeping of a museum in good order involves, In this 
case it is assistdhce that is required rather than increase of 

although a curator should m py opinior be so well paide 
that he need not be obliged to resort to literary work to eke out 
a living? 





could ascertain the’ names of the wniters, In this simple 
manner, by almost a single stroke, Mr. Poole has called a mass 
of statistical data into existence, more thorough and complete 
than could perhaps have been procured in any other way® I 
have spent many hours in analysing the answers, and find that 
they bear generally the marks of painstaking and veracity; they 
«have already led me to results which appear important? but of 
which this is not the time to speak. 

The observation I dese to make is that as every hospital 
falfils two purposes, the primary one of ielieving the sick, and 
the secondary one of advancing pathology, so every school might 
be made not only to fulfil the primary purpose of educating boys, 













































“The object of schools shonld be not only to educate, but aleo to 
-profhote directly and indirectly the science of education. 
It is astonishing how little has been done by the schoolmasters 
-of our great pulflic schools in this direction, hotwithstanding their 
enviable opportunities, I know absolutely of no work written 
by one of them in which his experiences are classified in the 
same scientific spirit as hospital cases are by a physician, or as 
other facts are by the scientific man in whose speciaf line of 
inquiry they lie. Yet the routine of school work is a daily course 
*of examination. There, if anywhere, the art of putting ques- 
os and the practice of answering them is developed to its 
ighest known perfection, In no otber place are persons so 
-incessantly and for so long a time under clo% mspection. 
Nowhere else are the conditions of antecedents, age, andgpresent 
occupation so alike as ın the boys of the same forfm. Schools 
are almost ideally perfect places for statistical mquiries. If a 
census on other subjects such as this that has been made by Mr, 
Poole, was carried ont, say once a term, or even once a year, at 
each great public school, what a rich statistical output we should 
annually witness. Or again, if a schoolmaster were now and 
then found ‘capable and willing to codify in a scientific manner 
‘his large experiences of boys, to compare their various moral and 
intellectual qualities, to classify their natural temperaments, and 
generally to describe them as a naturalist would describe the 
tauna of some new land, what excellent psychological work 
might be accomplished! But all these great opportunities lie 
neglected. The masters come and go, their experiences are lost, 
or almost so, and the incidents gn which they were founded are 
forgotten, instead of being stofed ang rendered accessible to 
their successors; thus our great schools are like nfediæval hos- 
pitals, where case-taking nas unknown, whee pathological col- 
lections were never dreamt of, and where in*consequence the art 


he needs to be well a inte@®with almost every branch of art 
and natural history, and is often expected tw be able to lecture 
upon any subjectahat can at all be included within the e of 
objects in the museum, Such extensive knowledge is 1arely do 
be found concentrated in one person, and consequently one 
branch of natural history is often pursued to the exclusion of 
others, as of arts and antiquities, or vice wesd y and it is litle 
consolation to the naturalist who has dope good local work to 
think that if his collection be left to thé local museum it may 
become devoured by insects or neglecféd by a subsequent curatar 
who takes little or no interest in hat particular branch, ; 

A monthly or Quarterly publication would form an excellent 
means of communication bor the exchange of duplicates, the dis- 
tribution to suitable quarters of the productions „of foreign 
countries for purposes of investigation, for the record of im- 
provements in manipulation or exhibition, and for the results of 
experience in various directions. Such a publication, if circulated 
abroad, might be made the means of incalculable benefit to trade 
by suggesting uses for little known native productions and by 
bringing residents abroad in communication with those at home 
who could direct them how best to utilise the resources of newly- 

lored districts. . 

see no reason also why museume, especially those of a 
technical character, should not be made in some degree self- 
supporting, by charging a small admission fee to visitors and 
a fixed fee for the identification of objects usedeor to be 
used in trade. I trust the subject of a museum conference will 
be well ventilated in your columns, and that the liberal offer of 
the Council of the Society of Arts will soon be turned to account 
by a preliminary meeting in the rooms of that Society. I would 
suggest that those who are able and willing to form an executive 
comfnittee showld forward their names at once to Mr. Paton, who 
will then be in a position to carry out a scheme which canrot 
fail toa,produce a fen 
at large. E. M. HOLMES 


Some schoolmaster may put the inquiry, What are the subjetts 
fitted for mnvestigation in schools? I can only reply, Take any 
book that bears on psychology, select*any subject concerning the 
intellect, emotions, Jr senses in which yon may feel an interest ; 
think how a knowledge of it might best be advanced either by 
statistical questioning or by any other kind of observation, consult 
with others, plan carefully a mode of procedure that shall be as 
sitfple as the cse admits, then take the inquiry in hand and 
carry it through. FRANCIS GALTON 





Ural Crayfish 


REFERRING to the notice in NATURE, vol. xxi. p. 454, of M. 
Malahkhoff’s memor om Ural Crayfish, you will perhaps allow 
me, a resident among the foot-hills of the South-Western Urals, 
space for a few words. Astacus leptodactylus is found 1, most of 
the streams here, in some abundantly, The variety is that in 
which the cephalo-thorax and chele are studded with tubercles, 
and is accuiately represented in Prof. E. Ray Lankester’s Fig. 2, 
in NATURĘ vo). xxi, p. 354. I have one before me at the 
present moment from a tributary of the River Bielaia, nfeasuring 
five inches ixPlengtb, and this is the average size, I have never, 
seen the mountain variety mentioned in M. Malakhoff’s paper. 
His remark that ‘‘in the Ural the natives call the freshwater 
Unio Rak (Eer.visse) and the true crayfish Rak-ryba (I Eerevisse 
poisson)” does not applyto this district, for here the lattar is called 
simply “ra” and tye unio ‘rakovitza ” and ‘‘ rakovina” indif- 
ferently, general terms for a mulluse and its shell. Various 
opinions exist in reference to the quality of the flesh. Epy my 
own part I find it extrêmely insipid, and I bebeve any Enghsh- 
man eating it for the first time would be of the same opinion ; 
but the inhabitants of the country, who have, of course, no 
eopportunfty of tasting fresh marine crustacea rather esteem the 
flesh, Englishmen staying here a long time often grow to Hke 
ft in defaulfof anything better, till I verily believe in some cases 
they leave the sae praising’ it as a delicacy. ¿This fay be 
one of the ways in which the ediverging opimions respecting its 
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Museum Conference e 


_ PRESUMING that the object of a museum is twofold, viz., to 
instruct the general public through the eye and to serve as a 
repository of material by means of which specialists can carry 
on their scientific and historical researches, it must be obvious to 
every thoughtful observer how inadequate the machinery gener- 
ally is to the end in view. A visitor, let us suppose, to the 
zoological department of a museum, observes a number of birds 
bearing a general family likeness, and a name under each specimen. 
Having no pictorial clue to the habits, native country, or specific 
distinctions of the numerous specimens, no verbal discription 
before him, and no intelligent cnrator og the spot to give the 
information required, he goes away with a hazy impression of 
what he has seen, and too often with a hé&dache. Surely there 
is room for Haprovement in the direction of thë'amount of infor- 
mationthatcould be conveyed by proper adjuncts to the specimens, 
and by grouping them according to the countnes to which they 
belong, &c.? Many a missionary going abi oad would gladlydearn 
sometl mg of the economical and medicinal produgts of the country 
to which he is going ; but in a museur in which vegetable i dd 


are grouped according to their natural orders his difficulties are | quality have originafed. V. H, TWELVETREES 
iner tenfold. I can imagine no better means of mproving | ®Voskresqusky Zavodg neđr Ortnburg, Russh, 
the character of museums and of increasing thew usefulness than March 27 (April*®) » . 
Tos ° £ . g : s . a te a 
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In provincia towns «the case is somewhat different. The e 
@urator has less demand made upon his time by specialists, but ə 


eficial effect upon the education of the nation". | 
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eo Pretection against Mosquitos, Flies, and Blight 


Mr. Hacen’s letter on the destruction of insect-pests(NaTURE, 
vol, xxi. p. Qtr) induces me to make generally known an absolute 
préventive of the bites of mosquitos, gnats, of green-fly in the 
vinery, blight in the en, and a protection to animals from 
these ‘‘insect-pests.” A few years ago I had som -trees 
which, being on a wall exposed to draught, wefe afinually 
blighted. One died, and the new wood of ghe others was not 
more than a hand’s length. A scientific friend advised me to 

° tiy a weak solution of quassia to water them with, and tle suc- 
cess was complete, Blight was prevented. The fin? year the 
trees bore well and the new wood was elbow-length or more, 

e {next tried quassia in the vinery, Instead of é:me-washing the 

© walls to get rid of the green-flygone watering with quassia dis- 

* missed them ina day, My head-gardener, who had previously 
much experience fh nmsery-grounds, wondered that he had 
never heard of it before. He now uses it in*hll cases as a pro- 
t&tion from flies and blight. The dilution goes a long way: 
ene pound of chips of quassia-wood boiled and reboiled in other 
water until he has egat gallons of the extract for his garden- 
engine, He finds it inadvisable to use it stronger for some 
plants, This boiling enakes the quassia adhesive, and being 
principally appli€d to the ginderleaf, because most blight settles 
there, it is not readily washed off by rain. Quassia is used in 
medicine as a powerful tonic, &nd the chips age sold by chemBts 
at from sixpence to a shilling a pound. The tree is indigenous 
to the West Indies and to South America. 

And now as to gnats and mogquites. A° young friend of 
mine, severely bitten by mosquitos and unwilling to be seen so 
disfigured, sent for fusiincchips and had boiling water poured 
upon them. At night, after washing, she dipped her hands into 
the quassia water and left it to dry on her face. This was a 
poren protection, and continued to be so whenever applied. 

e pastilles sold in Florence and elsewhere, which are vaunted 
to be safeguards against mosquitos, are, from my own experience, 
of no use,” 

At the approach of winter, when flies and gnats get into 
Touses and sometimes bite venomously, a grandchild of mine, 
eighteen months old, was thus attacked. I gave the nurse some 
of my we&k solution of quassia to be left to dry on his face, and 
he was not bitteg again. It is innocuous to children, and it 
may be a protection also against bed insects, which I have not 
had the opportunity of trying. When the solution of quassia is 
strong it is well known to be an active fly-poison, and is mixed 
with sugar to attract flies, but this is not strong epough to kyl at 
once. If ie be true that mosquitos have been imported into one 
of the great hotels in the south-west of London, it mfght be very 

e° useful to anoint some of the furniture with it. Then a*strong 
solution with sugar set about the rooms onght to clear them out. 

O&tiands Park,. Weybridge ~ Wa. CHAPPELL 





Immersion of Iron and Steel in Acidulated Water 


In NATURE, vol. xxi. p, 602, I hfive read an interesting 
account of Prof. Hugbes’s experiments on the change produced 
in iron æd steel wire by immersion in acidulated water. 

May I ask you to draw the Professor's attention to my 
experiments on this subject, wide Proceedings of the Literary 
and Philosophical Society of Manchester, January 7, March 
4, December 30, 1873; January 13, March 10 ané 24, 1874; 
and Proceedings of the Royal Society, No. 158, g875; and a 

*short article in NATURG, I think. 

It has long bea known to manufacturers of iron wire that 
iron becomes brittle after immersion in dilute sulphuric or hydro- 
chlofic acids, I believe, however, that, I was the first to show 
that this thange was due to occluded hydrogen, and by a careful 
series of experiments to determine approximately the percentage 
alteration in the breaking strain and elongation at the moment of 
iuplue produced by uded hydrogen ly— 

(a) Ordinary or puddled iron wire ; 

(b) lion wire manufactured with charcoal instead of coal; 

{c) Mild or Bessemér steel ; e 

Cast steel. k 
also found ap increased electrical resistance in wire containing 
occluded hydrogen, thohgh subsequent experrments have Rd me 
to believe that the numbers I firat pobliihedewere too large. 

My papers also called attentio to the diffusion of hydrogen 
in iron wire beyong the part gmpersad in acidulated water; the 
increase in the length of wire charged with hydroge®and some 
other phéhomena. A ° . 


The whole subject of the occlusion of Hydrogen by metals is 
one of great interest, and the scientific world will be glad if an 
accomplished experimenter like Prof, Hughes turns his attention 
to the subject. WILLIAM H. JOHNSON 

The Ferns, Bowdon, near Manchester, Apuil 26 





2 
2 
Stone Arrow Heades i 


e 
THE interesting investigations of Mr. Redding on the methpd 
of making the above objects, as referred to in NATURĘ, vol. ° 
xxi, p. 613, have bcen somewhat anticipated by Mr. Paul 
Schunyacher, ‘‘ Methods of making stone weapons,” Bull. U.S. 
Geol. and Geog. Survey, vol. ii. p. 547, 1877, which again was® 
a translation from an earlier publication in Archiv fue Anthro- 
pologie, vol, vii. p. 263. Mr. Schumacher’s information® was 
derived from the last arrow-maker of a tribe of Klamath Indians, 
and appears to correspond generally with that Sbtained by Mr. 
Redding from the representative of another tribe in the same 


region, Mr. Schumacher states that obsidian is not the only 
stone , but chert, chalcedony, jasper, agate, and simular 
stones Of conchoidal fracture. ‘The rock is first exposed to , 


fire, and, after a thorough heating, 1apidly cooled off, when it 
flakes readily into sherds of different sizes under well-directef 
blows at its ckavage.” The process is also illustrated in My 
Schumacher’s paper. Superior stone mortars are often foundein e 
use amongst these Californian Indians, who deny their capa- 
bibty ef making such objects, and account for their possession 
as í finds ” 
describe them as the work of another and previous race. 

W. L. DISTANT 

Derwent Grove, East Dulwich, May 1 


The Mode of Suckling of the Elephant Calf 


IN some of the accounts recently published of the birth of an 
elephant in a menagerie in America it is stated that up to this 
time naturalists had always believed that the elephant calf 
obtained its mother’s milk by means of its trunk, and not directly 
by the mouth. 

Whether this be the case or not, oe wis certainly a 
exception, as the following p e from the twenty-sevent 
chapter of sixth bools of wf Historia Animalium” (Ed. 
Bekker, Oxford,*,1837) clearly proves—O 8 oréipyos, Srav 
yenta, Gnade rE orduarr, ob TE pverips, nal PadlCer xal Brdges 
ebébs sevrndels.—‘“And the calf, when it is born, sacks with 
it, mouth and not with its trunk ; and it both walks and sees » 
as soon as it is born.” J. C. G. 

May 3 


. 

_ The Tay Bridge Inquiry 

In the Pall Mall of April 21 appeared a report of the 
evidence of Mr. Henry Law, C.E., in the Tay Bridge inquiry. 
In this report Mr. Law is made to say: “The heavy girders 
would fall more rapidly than the carriages ; a “train moving for- 
ward at a great speed would not fall so rapidly as a quiescent 
structure.” 


e 
I have been induced to ask your insertion of this note in ® 


NATURE in fhe hope that some of your readers who are at home 
in such matters may confirm or contradict these statements. A 
persor with a mere elementary knowledge of dynamics would 
disbelieve the latter of them, and would doubt that the former 
has any practical truth. 
Queenwood College, near 


Stockbridge, Hants 





Yeast and Black Beetles 


In what form should yeast be applied for the destruction of 
black beetles? If Prof, Lankester will show us how to exter- 
minate them he will earn the gratitude of ev 

LONDON HousEHOLDER 

27, Marlborough Hail, N.W., May I 





Surz CanaL Rock SALT.—Dr, Ralton wishes to know 
where information can be obtained on the subject of the rock. 
salt leds which were cut through 1n coustructing the Suez Canal. 


Sepic CHLORIDE CRYSTALS.—Dr. Ralton asks, what is the 
action®f urea in modifying the crystal form of sodic chloride 
crystals, referred to by our reviewer of Dr. Ord’s book? 

[Sodium chloride usually crystallises in cubes; it is stated, 
however, by Prof, Maskelyne in a lecture before the Royal 

bd . ° 
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ither on the surface or beneath the earth, and œ, 
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East Indian flora, and on the fiftieth anniversary ofgvhose »® 


Institution that in pr®sence of wic acid it crystallises m octa- 
edra. There are other similar facts: thus alum usually crystal- 
lises in, octahedra ; but if sulphate of alumina is present in excess 
the alum crystallises in cudes.] e 
THE Sones or Birps.—In Pennant’s “British Zoology,” 
vol. ii, Mr. C. C. Starling will find in an appendix very 
jnteresting paper by the Hon, Daines Barrington on ths Singing 
of birds, The paper-is dated 1773, and published ın the PAz/o- 
siphkical Transactions, vol, lxii—JAMES MACFADZEAN, 


DECAISNE AND BAILLON? . 


"JT is perhaps now time to make a protest agaMst a 
escahdal which has in no small degree excited the 
disgust of scientific men in various parts of Europe, who, 
like ourselves, have been favoured with copies of the 
privately-circulated publication of which the name stands 
at the foot of this note. That scientific men should 
quarrel, and quarrel sometimes with singular bitterness, 
is only to affirm in other terms that they are not $xempt 
from the ordinary frailties of human nature. That they 
‘should make blunders in their work, however conscien- 
tiously performed, is but another illustration® of the same 
truth. But that a scientific man with anyerespect for 
his calling should not merely think it worth while to 
publish the errors of one who has long labgured, and 
on the whole laboured not ingloriously, under the same 
roof as himself, and in the same pursuits, and should 
persist in the unhandsome enterprise of seeking out 
and raking together faults, even the most microscopic and 
frivolous, with all the relish and vindictiveness of gratified 
spite, is a thing so wholly disgusting that a protest should 
be made against it in the interest of common decency. 
Decaisne has spent a laborious life in botanical work of 
great usefulness and excellence, and his scientific reputa- 
tion has long been established and acknowledged by his 
contemporaries, who have been quite capable of estimating 
the value of what he has done. Baillon, a much younger 
an, is scarcely less regarded for the industrious profu- 
sion and frequent originality of his*botanigal publications. 
But he will not materially affect the positton of Decaisne 
by his animadversions, and it is pitifub that any portion 
of his abounding energy should be devoted to the attempt 
to discredit writings which, after all, will always be 
consulted by students on their own merits, and having 
regard to the state of knowledge at the time they were 
published. Theetfact ıs that no scientific man could 
undergo with credit such a scathing revision as that to 
which Baillon has subjected his unfortunate fellow- 
sayant, and wedo not say without some reason that the 
last person who would emerge from the process with 
anything like satisfaction would be Prof. Baillon himself. 


e 
DR. RUDOLF SCHEFFER 


I T is with sincere regret that we have to record the sudden 

death of Dr. Rudolf H, C. C. Scheffer, the director 
of the Botanical Gardens, Buitenzorg, Java, which took 
place at Sindanglaya on March 9. ‘The loss of Dr. 
Scheffer will be felt by a large circle of botanists through- 
out the world, for the splendid gardens of which he was 
superintendent were in communication with every home 
and colonial botanical institution ; but in the Netherlands 
Indian Colonies, however, it 1s thag his death will be 
most felt and deplored. 

It is now some twelve years sinc® Dr, Scheffe, came 
out from Holland to take the first directorship of the 
gardens, which had come into high repute by the great 
number and variety of species collected into it by numerbus 
eminent botanists and by the energy and zeal of its well- 
known hortulanus, J. E. Teysmann, who has byehis 
numerous voyages added so many new species fo the 


Errorum Decaisneanorum viorum vel minus cognitdrum centuna 
Gu nta, Auctore H, Balicn,” ga 


uninterrupted connection with the gardens Dr. Scheffer 
took so warm and active a part last January. Soon 
after his arrival Dr. Şcheffer institfted a School €or 
the traing of native boys in the sgience of agriculture ; 
and for their practical instruction he was the means of 
having at agricultural garden opened at Zjikoemah, 
close to the scheol, and some two miles from Buitenzorg. 
In this school Dr. Scheffer took the very béghest interest , 
and pleasure. It was not intendef, on its institution, that 
he showld take any active teaching duties, his superin- 
tendence was considered to be all that he could well 
hestow on it; but finding that the teaching staff was 
insufficient, he squeezed ou@of his already ove: burdened, 
time several hours every day to devote €o the tuition of 
these native boys. When on February 9, on his departure 
on a botanical journey to the south coast of Java, tle 
writer, little thinking he was saying farewell for the last 
time, took leave of Dr. Scheffer, seemingly in his ordinary 
health, he received from him, to aid him in his work, a 
native boy who had lately taken his dtplomg of proficiency 
in the agricultural school. This boy was found to be 
well acquainted with the geneyal flora of the district and 
with the classifecation of plants; he could accurately 
describe their organs and functions and state their 
economic uses s he had a good idea of the methods ot 
fertilisation and the values of self- and c1oss-breeding. 
He was fairly grounded in the rudiments of zoology, 
anatomy, and physiology. Until he had tested this youth 
the writer did not believe it possible for the Malay mind 
to so clearly comprehend and so accurately to arrange 
scientific facts. In this the great power of Dr. Scheffer 
as a teacher appears, especially when jit is remembered 
that he and almost to virgin minds and in a’ language 
so devoid of all precise and accurate terms as Malay. I 
am told by a friend, a competent botanist, who has 
listened to his lectures, that Dr. Scheffers powes of lucid 
explanation was very great. “I wish,” he said, “I had. 
had as good a course of lectures on botany in Hollanti.” 
In addition to the labour and anxiety attaching to this 
section of his work, Dr. Scheffer had also to give occa- 
sional lectures to the aspirant conirolleurs, the young 
unplaced civil servants, and to superintend their examina- 
tions in dgriculture. 
general superintendence of the large botanical gardens 
on his shoulders, with daily ana and despatahes of 
plants to and from all quarters of the globe, on which 
he had to be consulted daily. If one had entered 
his small study in the fine building containing the 
herbarium, one would,have found him engaged in his own 
peculiar work, in which he took so much delighy, with his. 
microscope and camera lucida studying the Séemeleia 
vastatrix, a subject to which he had been lately devoting 
much time; in another corner would be a series of Palms 
—part of Dr. Beccari’s collection, on whose examimation 
and descwption he was engaged, the sectional goloured 
drawings bging done by one of his own native pupils. If 
we did not find him here we should see the microscope® 
and pencil conveniently left so ås to reSume work at the 
shortest possible notice; and adjourning to his hquse, 
near the entrance to the gardens, we should certajnly find 
him ın his neat li surrounded by a diverse collection 
of botanical works, and with the sparg corners decorated 
with the busts and photographs of distinguished botanjsts, 
with an enormous ile of correspondence, to which he 
was writing heads of reply in Dutch, French, English, 
German, for his amanuensis. Dr,* Scheffer told the 
writer that he wrote more than 3,000 J@ters a year ‘with 
bis ow hand. He corresponded with evexy country ahd. 
every*botanical garden in the world’; he had to gwe all 
sorts of advice to agriculturjgts throughoyt the Archipelago, 
on thg cullivation*of or the diseases affecting coffee, tea, 
sagar, tobacco, &c.,gand the many greàt improvements 


efiected wh the „production of these valuable preducts is 
e . ‘ 2 o a 


Over and above this he bad the x 
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è» due ima great measure to his advice. Need we wonder, 


then, even with youth in his favour, that at the early a 
of about thirty-seven, being yoked in such heavy double 
harness, hè has dfed with it on, kaving a large amount of 
accomplished valuable work, which was waiting for a 
spare moment to prepare for the publisher. e 

Fer some time Dr, Scheffer had been sufftrin® from 
defective digestive powers and frequent sleeplessness, 
but he neglested these warnings and the advice pf his 
friends to take some ret. He was unfortunata in’ being 
surrounded by those who, with few exceptions, toek httle 
interest in his work, and by none to whom he thought he 
could entrust the work in which he was so hard and 
enthusiastic a worker, so he Worked on. The fatal affec- 
tion was inflamngation of the liver. The semure was very 
acute, and at an early stage danger wa$ imminent; but 
# length he rallied. His medical attendants considered 
the crisis past, and recommended his removal to his own 
estate near Sindanglaya, to reach which a tedious climb of 
4,500 feet over the Megameudoeng Pass had to be sur- 
mounted. He neve® reached his destination, expiring, on 
March 9, at the Sanatorium at Sindanglaya, where he 
now lies buried. é a 

In his private life he was a man ¢o be loved and 
esteemed; quiet, unassuming, very kind-hearted, ever 
ready to give whatever assistance he coald, especially to 
scientific travellers. With hith the Netherlands Indian 
Government has lost a valued public servant, to whom it 
will not be easy to find a successor, and botanical science 
has to deplore an earnest worker, a learned disciple, and 
a great helper. HENRY O. FORBES 

Preanger, Java 


—~#. 





A SCOTTISH CRANNOG?* 


BELEN geology and history there lies an inter- 
mediate sphere in which these sciences dovetail into 
oneeanother. eIn this common territory or borderland 
lies the domain of prehistoric archeology, and to its most 
recent portion, or that which archeologists have desig- 
nated the “Late Celtic Period?’ must be assigned the 
antiquariap remains I have here the pleasure*of descrilfing. 
During this penod it appears that the Celtie races of 


»° Scotland and Ireland were in the habit of constracting 


artificial islands in marshes and shallow lakes to which, 
in troublous times, they resorted for safety. They were 
generally formed by the superposition of trunks of 
trees and brushwood mingled with stones strongly 
palisaded by stakes, and so situated_as to be inaccessible 
except by means of causeways, or octasionally by a narrow 
gangway èr mole. These island forts, or crannogs, as 
they have been called in the Irish annals, were very 
numerous in former times, but owing to the gradual rising 
of the level of the lakes, they appear to have been so 
completely lost sight of that their very existence was 
unknown to modern antiquaries, so that their discovery 


ein the present centugy marks an important efoch in the 


history of archæalogy. 

In October, 1878, I drew the attention of antiquaries, 
through the columns of NATURE,,to the remains of ‘an 
ancient lake-dwelling just then discovered on the farm of 
Lochlee, in the parish of Torbolton, Ay hire. Since then 
a series of excavations have been made with the view of 
ascértiining the exact nature of tl#s structure, in the 
course of which a large collection of most interesting 
relics has been made. 

Inthe year 1839, while a small lake on this ffrm was 
being artificially dried up for agricultural purposes, thg 
attention of the labourers was directed to 4 singular 
mound, in which, on cutting drains gthrough it, they 
exposed some wrolight wood-werk; but¢heir observations, 

*A full report of she LochleegCrannog®js given in vol. mi of the 


Proceedings of the Society of Antquares of land, and in WL. ix. of the 
Collections ef the Ayrshire and Whtowhshire Archsological Association.*e 
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though freely talked of in the neighbdtirhood at the time, 
led to no further results till forty years later, when it was 
found necessary to re-drain the locality, and here the 
present investigations. By a curious coincidence the 
early drainage at Lochlee was- made in the same year. 
that Sir W. R. Wilde discovered and examined the first 
Irish trannog, viz., that of Lagore in County Meath, The 
Irish discovery, however; owing to a general system of * 
drainage that was then going on, led at once to the mest , 
brilliant results, so that it soon became apparent that 
crannogs existed very generally over the country. Up to 
the pfesent time over a hundred have been examined, ande 
have furnished the Irish museums with a vast qpllection 
of relics. In the year 1854 a great impetus-was- given to 
the study of these researches by the discovery of the 
remains of ancieht lake villages in Switzerland, which 
have now become so famous and well known all over the 
continent of Europe; but it was not till 1857 that the 
subject began to attract the attention of Scottish archæo- 
logists. 
to the Society of Antiquaries of Scotland; and in 1866 
Dr. Stuart, who was then Secretary to this Society, 
collected and published all the scattered notices of Scottish 
crannogs k@own up to that date. Since the publication’of * 
Dr. Spuart’s elaborate pr no further investigations on 
Scottish œannogs, with the exception of an occasional 
notice of a fresh discovery of (the site of one, have been 
recorded. 

But though traces of these crannogs have been found 
in almost every county of Scotland, there has been no 
systematic examination of them worthy of comparison 
with the investigations that have been made in other 
countries ; nor, with the exception of a few articles found 
at Dowalton, is there any collection of relics which would 
enable archeologists to foom an opinion with much 
certainty as to the purpose they served in the social 
economy of the period they represent; mor can their 
range in the dim vista of pighistoric times be determined 
with greater accuracy. : 

Before tHe Léchlee fake was originally drained no one 
appears to have surmised that a small island (visikle 
only jn the sum@her time) which formed a safe habita- 


tiọn for gulls and other sga-birds during the breed- « 


ing season, was formerly the residence of man. It was 
situated near the outleteof the lake-basin, and the nearest 
land, its southern bank, was about seventy-five yards 
distant. The general appearance wich it presented 
when the present investigations were commenced was 
that of a grassy knoll, "drier, firmer, and slightly more 
elevated than the surrounding field. Tdtwards the dr- 
cumference of this mound the tops of a few ais were, 
observed barely projecting above the grass. Guided by 
these the workmen dug a deep circular trench, in which 
they exposed numerqus piles and transverse beams having, 
square-cut holes in their ends, through which the former 
projected about eighteen inches or two feet. In the 
course of further explorations it became apparent that 
these piles formed a series of stockades surrounding a 
somewhat circular space about fifty feet in diameter, 
Beyond this circle on the south side there were indications 
of other rows of uprights which appeared to unite into 
one on the north side. Here, instead of further rows of 
piles, the corresponding space was occupied by am 
intricate arrangemert of woodwork, consisting of young 
trees and stout bragches, mixed with slanting stakes and 
logs ranning coca Aree none the whole forming a dense 
protective barrier. The diameter of the island was about 
I12Q feet. The central area was about three feet lower 
than the surrounding stockades with their transverses, 
and ‘hhadva flooring of prepared logs resembling railway 
sleeBegs. Near the centre of this log pavement-were found 
four circular hearths placed one above the other with an 
interval between each of 18 inches to 24 feet. These 
hearths were neatly ponsugcted of flat stones. of various 
e 


In this year Mr, Joseph Robertson read a- paper e 
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sizes, and had a mised rim round them, also formed 
of flat stones, but uniformly selected and set on edge. 


Each 6f them was imbedded in a thin layer of clay, 
which extended several feet beyond, and the intermediate 
strata consisted of ashes, charcoal, and small bits of burnt 
bones. The top of the upper hearth was 7 feet 9 inches 
@bove the log pavement, but only about one foot below the 
* surface of the mound, so that the greatest depth of the 
eacCumulated rubbish since the log pavement was laid 
would be about 84 feet, The lowest or first fireplace was 
separated from the log pavement by a thick layer of turf 
end then a layer of clay. 7 

On a level with the third hearth, counting from below, 
therf were decayed portions of several massive stakes, 
with square-cut ends which appeared to have been the 
remains of a hit. One stake was found to have a small 
portion projecting from the centre of its base, which 
neatly mortised into a hole formed by a piece of wood, a 
flat stone, and some clay, and another had pressed down 

e the portion of clay on which it rested nearly a foot. It 
was thus evident that the stakes were so formed as to 
prevent them as much as possible from sinlgng by pres- 

.Sùre. Immediately below this level, all over the area of 
the log-pavement, but more particularly withift a circle a 
few feet from the fireplace, most of the relics were found. 
Close to this hearth, but about two feet lower, w@ extracted 
the skeleton of an animal like that of a goat or sheep, the 
skull of which was entire, and had short horn-cores 
attached to it. The relic bed was made up of partially 
decomposed vegetable matters, and could be separated 
into thin layers; the common bracken, moss, parts of the 
stems of coarse grass, heather, and large quantities of the 
broken shells of hazel-nuts were frequently met with. 
One of the latter was found to have a hole gnawed in it, 
as if made by a squirrel. 

The space immediately beyond and on the south side 
of the log pavement, extending between it and the outer 
circles of piles, was occupied py a refuse heap or midden, 
consisting of gritty ash, decayed gones, and vegetable 
matters. Its breadth was ten or twelve feet and its length 
from east to west nearly double that. „fts surface was 
three feet below that of the field, so that its average depth 


“e would be about four feet: ¿Some important relics wese 


e 
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found here, such as metal instruments and daggers, two 
fibulæ, several wooden vessels, and a few bone imple- 
ments, Itis noteworthy that the metal objects were all 
comparatively nea? the surface of the midden, and also 
that no boars’ tusks were found in it except at its very 
lowest stratum., 
The probable existence of some kind of communication 
between the crannog and the shore of the lake was sug- 
ested at an early stage of the investigations by the 
iscovery of a few oak piles in a drain outsidg the mound 
on its south side. Upon making exoavations in the line 
thus indicated a very singular wooden structure was dis- 
covered, which I found no less difficult to comprehend 
than it now is to describe. The tops of upright stakes 
were first revealed, which seemed to conform to no regu- 
lar arrangement, but by and by, in addition to single pies: 
oups of three, four, and five, here and there, were 
etected. The first horizontal beam was reached 7 feet 
below the surface of the field, which proved to be one of 
a complete network of similar beams lying in various 
directions, At a depth of ro feetthe workmen could 
find no more horizontal beams, and éhe lake silt became 
harder and more friable. The reason @f groupmg the 
piles now became apparent. The groups were placed in 
a somewhat zigzig fashion near the sides of the gangway, 
and from each there radiated a series of horizontal beams, 
the ends . ape crossed each other and were kept in 
position by the uprights. One group was carefi in- 
spected. The first or lowest bon was right pee ; the 
next lay lengthways, and of course at right angles to the 


former ; then three or four spagad out diagonally, like a | tie close of the second 
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fan, and terminated in other groups at the opposite side 
of the gangway; and, lastly, one again lay lengthways. 
Thus each beam raised the level of the genera} structure 
the exact height of its ehickness, though large lozenfe- 
¿shaped spaces remained in the mi@lle quite clear of any 
beams. ‘Phe general breadth of the portion of this 
unique®str&cture examined was about Io feet, and its 
thickness waried from 3 to 4 feet. A large oak plank, 
10 fea long, showing the marks ofa sh tting instru- » 
ment by which it was formed, was und ying on edge at 
its west®side and beyond the line of piles, but otherwise 
no remains of 3 platform were seen. All the beams and 
stakes were made of oak, and so thoroughly bound 
together that, though not a single joint, mortise, or pin» 
was discovered, the whole fabric was as’ firm as a rock. 
No relics were {dund in any of the excavations along the 
line of this gangway. ? 
The thickness, composition, and mode of structure 
of the island itself was ascertained by sinking a shaft 
at the south end of the log pavement (f.e, near the 
centre of the island), This shaft “vas gectangular in 
form, and large enough to allow tfiree men to work in it 
together. After removing thesthree or four layers of oak 
planks which corfStituted the log pavement, we came upon 
a thin layer of brushtrood, and then large trunks of trees 
laid in regular b&ds ore layers, each layer having its logs 
lying parallel to each other. but transversely and some- 
times obliquely to those of the layer immediately above or 
below it. At the west end of the trench, after removing the 
first and second layers of the log pavement, we found 
part of a small canoe hollowed out of an oak trunk. This 
portion was 5 feet long, 12 inches deep, and 14 inches 
broad at the stern, but widened towards the brgken end, 
where its breadth was 19 inches. This was evidently 
part of an old worn-out canoe, thus economised and used 
instead of a prepared log. Much progress in this kind 
of excavation was by no means an easy task, fs it was 
necessary to keep two men constantly pumping the water 
which copiously flowed from all directions into the trench 
and even then there always remained some at the bottom. 
As we advanced downwards we encountered layer upon 
layex of the trunks of trees with the branches closely 
chopped off, and so soft that the spade easily cht through 


them., Birch was the prevailing kind of wood, but occa- , 7 


sionally beams of oak were found, with holes at their 
extremities, through which pins of oak penetratetl into 
other holes in the logs beneath. One such pin, some 3 
or 4 inches in diameter, was found to pass through no 
less than four beams in successive layers, and to ter- 
minate ultimately in®a round trunk over 13 inches in 
diameter. One of the oak beams was extracéed entire, 
and measured 8 feet 3 inches in length and 10 inthes in 
breadth, and the holes in it were F feet apart. Others 
were found to have small round projections, which 
evidently fitted into mortised holes in adjacent beams, 
Down to ù depth of about 4 feet the logs were rudely 
split, but below this they appeared to be round rough | 
trunks, with the bark still adherifg jo them. Their 
average diameter would be from 6 inches to 1 foot, and 
amongst them were some curiously gnarled stems apea- 
sionally displaying larfe knotty protuberances. Qf couse 
the wood in the act of digging the trench was cut up 
into fragments, and, on being uncovered, its tissues had a 
natural and even §esh-like appearance, but in «a efew 
minutes after exposure to the air they became as black 
as ink. Amongst the débris thrown up from a depth of 


© feet below the log pavement I picked BP the larger por- 
which, from 


tion of a broken hammer-stone or polisher, 

ehe worn appearance presented by,its fractured edges, 

must have been used subsețuently to its breakage. ° After 

a long and hard day’s worl we reachedea depth of 7 feet 

4 inches, but yet there yere no indications of approaching 

the bottogn of this sabtqueotis fabric. owever, towards 
day's labour, when the pmobability 
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e, of total discomfiture in reaching the bottom was freely 
Š talke@ of, our most og og foreman announced, after 

d cutting through a large flat trunk 14 inches thick, that 
unglerneatà this hẹ could find no trace of further wood- 
work. The substance removed from below the lowest 
logs consisted of a fw twigs of hazel brushwood, im- 
bedded in a dark, firm, but friable, and somewhat peaty 
soil, which we concluded to be the silt gf the lake depo- 
sited before foundations of the crannog fre laid. 

e The depth of this soll mass of woodwork, meafuring 
from the surface of the log pavement, was 9 feet ‘iginches, 
or about 16 feet from the surface of the field. Fa 

© the very last spadefuls pitched from this depth was found 
nearly one-half of a well-for@ed and polished ring made 
‘out of sbale, the external and internal diameters of 
which were 3} and 2 inches respectively. e 
ein all the trenches made at the margin and beyond the 
crannog the stuff dug up was of the same character and 
composition, First or uppermost there was a bed of fine 
clay rather more than 2 feet thick, and then a soft, dark 
substance formed ofdecomposed vegetable matters, The 
source of the latter was,evident from the occurrence in its 
upper stratum of large quantities of leaves, stems, branches, 
and the roots of stunted tfees apparengy in situ. Tis 
uniformity in the composition of the silt forming the bed 
of the lake points to the fact that for centugies the increase 
was due principally to the decomposition of vegetable 
matters, while latterly it was caused more by a deposi- 
tion of fine clay. A change so marked in the sediment 
can only be accounted for by a corresponding change in 
the surrounding scenery, and no explanation is more likely 
than that the primeval forests had given place to the 
inroads of agriculture, when some of the upturned virgin 
soil woulé be washed down, as it still is, by every trickling 
rill that finds its way into this lake basin. 

4 The remains of human industry found during the exca- 
vations of the Lochlee Crannog, calculated to throw light 
on the civilisation and social economy of its occupiers, 
are very abundant. They comprise a large variety of 
objects, such as warlike weapons, industrial implements, 
and personal ornaments, made of stone, bone, horn, 
wood, metal, &c. In the following description of them I 

. have adopted the principle of classification suggested by 

the materials of which they are composed :— ° 


= I.— Objects made of Stone : 
Hemmer Stones—A great many water-worn pebbles, of 


a similar character to those observed in the surrounding 
glacial drift and river courses, which were used as 


H . 





Fic. re-Hammer-Stcne (Scale }). r 


all over the crannog, but more abundantly in the deeper 
k layers 6f a small circular area*surrounding the hearths. 


As typical specimens of such implement$ I have collected | havi 


no less than nineteen. Of these fourtech are of a seme- 





diameter of the largest measuring 6 iffthes, and the rest 
graduating downwards to about the half of this. Two 
are flat and circular, and show friction markings allound, 
while other three were used on their flat surfaces only. 
One of these is divided into two portions, each of which 
was pjcked up separately, about a yard asunder, and found e 
to fit®exactly. It would thus appear that it was broker | 
while being used on the crannog, and then pitched aside e — 
as useless, elo 
Heating-Stones and Sling-Stones.—A large number of 
round stones, varying in size from half an inch to three 
inches in diameter, some having their surfaces roughenede 
and @racked as if by fire, but others presenting np marks 
whatever, were met with. The former might have been 
used as heating-stones for boiling water in wooden 
vessels—the only Snes found on the crannog—the latter 
as sling-stones or missiles. 
Anvil.—About a foot below the surface, and a few feet 
to the north of the upper fireplace, a beautiful quartz 
pebble*was found, which has the appearance of having . 
been used as an anvil. It is of a circular shape, flat 





. 
Fis. 2,—Stone Celt (Scale })e® yr: 


below, somewhat rounded above, and meagures 27 inches 
in circumference. i ? 

Sharpening-Stones or Whetstones.—Five whetstones 
were collected from various parts of the island. Theyare , 
made of a hard, smooth claystone, one only being made 
of a fine-grained sandstone, and vary in length from § to 

inches. 
; Polished Celt.—Only one polished stone celt was found, 
It is a wedge-shaped instrument 54 inches long and 2 
broad along its cutting edge, which bears the evidence of 
having been well used, ’and tapers gently towards the other 
end, which is round and blunt, It is made of a hard 
mottled greenstone (Fig. 2.). J 

Querus.—Five upper, and portions of several lower 
quern stones were disinterred at different periods, all of 
which, however, withethe exception of a pair found over 
the log pavement, ard an upper stone observed towards 
the west margim of the crannog, were imbedded in the 
débris not far from the site of the fireplaces. Some are 


hammers, pounde®, or rubbers, were found in the,dééris | made of griite, while others are of schist or hard whin- 


stone, 
Cup-marked Stones.—Two portions of red sandstone, 
Lgcup-shaped cavitieg about 1 inch de and 3 inches 


in diameter, were found amongst the is. One of 


what elongated ovàl shape,*antl were wsed at cogs boti? | them was lying underneath, and as if su ting one of 
ends (Figet). They varyscontiderably in ze, the maj@s| the horizontal raised beas at the no side of the 
p eo = g d e . . oi. oe i 
' y ; : 
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erase: The’ oifier, the position of which was not 
det d, has two circular grooves or rings round the 
cup, the outér of which is 9 inches in diameter (Fig. 3), 





Fic. 3.—Cup Stone (Scale b. ts 


Other Stone Relics.—Amongst a variety of other stone 
telics there is one peculiar implement manufactured out 
Qf a bit of hard trap-rock. It presents twoeflat surfaces 
3<4nches in diameter, with a round periphery, and is 1# 
inch thick, 

Flint implements.—Only three flint implement? were 
found on the crannog—a large knife flake 3 inches long 
and 1} inch broad; the posterior portion of another flake ; 
and a beautifully-chipped horseshoe-shaped scraper here 
figured (Fig. 4). ; : 

Spindle whoris—Three small circular objects, sup- 

to be spindle whorls, are here classed together. 
wo are made of clay, and were found in the relic bed 
near the fireplaces. The smaller of the two (Fig. 5) is 





Fig. 4.—Flint Scrape (Scale'}). Fic. 5.—Clay Spindle Whorl (Scale }). 


t} inch in diameter, and has a smali round hole in the 
centre; the otRer has a diameter of 1] inch, and is only 
partially perforated, just sufficiently to indicate that the 
ast of perforation had been commenced, but not com- 
pleted. The third object is a smooth, flat, circular bit of 
stone, 14 inch in diameter and & inch tlfick, and is 
perforated in the centre like a large bead. 


(To be continued.) 





NOTES š 
‘Tre Royal Society of Edinburgh has awarded the Keith 
Medal for the biennial period 1877-79 to Prof. Fleeming Jenkin 
for his paper on the application of graphic methods to the 
determination of the efficiency of machingry. 


PROF. Henry J. S. SMITH, F.R.S.p Savilian Professor of 


Geometry in the University of Oxford, has be@n made & Corre- 
sponding Member of the Academy of Science of Berlin. 


ON the 16th inst. the International Congress of Meteogology 
will meet at Vienna, i . 


. 
THE honorary degree of LL.D? has been conferred "by the 
University of Glasgow on Mr. Edward John Routh, M.A., 
F.R.S.; and Dr. Michael F iiie se 
è e . 
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Pror. W. H. Frower, LL.D., F.R.S., will give a discourse 
af the Royal Institution, on Fashion in Deformity, at the evening 
meeting on Friday, May 7. Pe See 

Pror. Huxtey will déliver the inaugural address at the 
opening of she Science College at Birmffgham on October 1. 

Sir Wittiam THomson will preside at’ the meeting of the 
Physical Society @n Saturday afternoon, and will make some 
brief gommunications to the Society. =>. ° karte 

Prov, Henry Tanner, F.C.S., Senior Member of the 
Royal Agricultural College, and Examiner in ‘the Principles of 
Agriculture und& the Government Department of Science, has $ 
been appointed Professor of thè Principles of Agriculture in the 
Royal Agricultural College, Cirencester, .¢ A E 

THE fifty-first aħniversary, meeting of the. Zoological Society 
was held last week, The report of the council was read by Mt, 
Sclater, F.R.S., the secretary. It stated that the number of Fellows 
on December 31, 1879, was 3,364 against 3,415 at the same date 
of the previous year, 145 new Fellows heving been elected, and 
189 removed by death or other cawes durin§ the year, In 
copsequence of the bad weather, which had seriously affected the 
garden receipts, aml of the general depression in business which 
had prevailed in 1879, the income of the society showed a falling 
offas compared with thateof 1878, but not to any serious amount ; 
the total receipts having been’26, 463/. in place of 27,944 in 1878, 
The total assets of the society on December 31 last were estimated 
at 28,0512, and the liabilities at 9,9607. The number of 
visitors to the gardens in 1879 had been 643,000, against 706,713 
in 1878. 

THE general meeting of the German Geometrical Society will 
be held at Cassel on July 4-7 next. 

In the last week of Aprilan extraordinary fact was observed 
at Montsouris, We have stated already that the, electrical 
observations are ‘taken eight times daily with a Thomson 
electrometer and recorded ; out of the cight feadings registered 
on April 28 not less than six were negative, and on the following 
day seven were of the same sign. The occurrence is so extra- 
ordinary that it has been referred to in the papers as a fair 
characteris¥jc of the season, by 


A WARGE and influential committee of shipbuilders and marine è , 
engineers has been formed in Glasgow for the purpose of, pro- 
moting an exhibition of naval and marine engineering models in 
Glasgow. It is proposed that the exhibition shall be opened in 
the Corporation Galleries in November and remain open for six 
months, Mr. James Paton, the Superintendent of the Glasgow 
Museum and Galleries,{has been appointed Secretary to the 
Committee, > 

AT the next meeting of the Society of Telegraph Engineers 
Dr, Siemens is going to bring forward his latest development of 
his dyname@machine, and of the influence of the electrig light on 
vegetation. » 

THe Whit-Monday excursion of, the*Geglogists’ Association” 
will be to Oxford, under the direction of Prof. Prestwich and 
and Mr, James Parker, It will last over two days. Thelong 
excursion of the Assocfation will be to Bristol on Aufust 2 and 
following days. © 

From the Report of the New York Central Park Menagerie 
we learn that that eSablishment has now 423 mammals, repre 
senting 55 genera and 98 species ; 753 birds, of 102 genera, 134 
species 30 reptiles, of 8 genera and 19 species; or 481206 
animalgin all. The additions in 1879 p 668. . 
Hiv wobdp of Manchester has issued, for the small price of 
sixpence, the eleveuth series of the Manchester Seience Lectures 
for tye People, containing leĉtures on “ Islands,” by Mr. A. R. 
Wallace ;, ‘The Agg af Dræzoms,” by M9, B. W, Hawkins; 
Palestine in Ys Physical AĦpecis,” by Canon Trisgram; and 

° ey 
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to learn from Prof. Roscoe’s preface that the interest in these 
lectures having died out, they are to be. discontinued. Never- 
theftss; as he says, tHey:have undoubtedly done great good both 
when delivered and im th remarkably cheap form in which they 
have' been ne pe The series, as a whole,- has begh a guine 
succes$,, 


it se r a a ee 
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. weji ORTS hat Dy James Ġeilie, 'F.RES., will shortly 
send to preas a work nfitled’ £ “a Prehiitoné ‘Bikope sa Geological 
Sketch,”, which treats oE the principal climatic and " geogPaphical 
changes” which*have-talen “place ‘in’ our continent “since : the 
commentenient’ Of thé Pleistocewe ‘or Quaternary petidd. Mre 
Stanford will be the publisher, 


` are) 
ur Gnat of the Society of “Arts have deca’ to summon 


a public ‘Conférence to consider the question of supplying London | 


with pure water, The date for the Conference has been fixed 
for Monday, May 24s “and succeeding days. The arrangements 
for the'Conferenge ard now being considered by a committee, 
and fall announcements wif be made as early as possible.. 


Srnce November last, instraction by mear of lectures and. 
laboratory practice, in connection with the City and Guilds of 
London Institute ‘for the Advancement ef Technical, Education, 
has been given during the _ evening in Chemistry and Physics as 
applied to the Arts arid Manufactmes, by Prof. Armstrong, 
Ph.D., F.R.S., and Prof. Ayrton, A.M. Inst. C.E., in rooms at 
the Cowper Street Schools, Finsbury. On and after May 10, 
day classes will also be éstablished,' adaptéd to the scientific 
requirements of persons partially engaged, or intending to engage, 
in the manufacturing industries. The object of these day classes 
is to afford such preliminary training as is necessary for those 
who may desire, later oñ, to study particular branches of Applied 
Chemistry ¢ or Physics, for which special accommodation will be 
provided” im the new buildings. Two couirses, each of E twénty- 
four lectures, in Chemistry and Physics will be given on two 
afternoons per week during May, June, and July, for imparting such 
knowledge of the general principles as is necessaiy for the affer- 
ondeistandirfy of the vations branches of Applied Chemistry and 

Physics Chemistry, Wednesdays and Fridays, at 3 to 40 "glock ; 
Physics, Wednesdays and Fridays, at 4 to 5 o'clock. Prof. 
Ayitén Will also give a special laboratory and tutorial course in 
Electrical Engineering ; and Prof Armstrong will give a similar 
couse for instructiom in Photographic Chemistry. Students 
desirous of attending either of these cgurses are requested to 
eka L with the respective Professors at the present 
temporary laboratories, Cowper Street, Finsbury, E.C., before 
May 10, stating the times at which they could attend, ahd the 
maximum number of hours they could devote to the subject. 


We leg from Catania, under date April 20, that the 
inhabitants were apprehending an “eruption of Etam, An im- 
fmense cloud of smoke hfs been observed, 


A PARISIAN speculator has inaugurated the aéronantical 
season by@ private ascent on April 25 a La Villette gasworks. 
The balloon, of only 300 cubic meteis capagity, bore one aero- 
naut, with 30 kilograme of handbills, which were distributed all 
over Baris, The wind being slight, with favourable direction, 
thousands of these prospectuses were picked up by street pas- 
sengers and largely read. The whole expense of the aerial 
expedition, gas and everything, did not exceed 107, sterlfog. 


' THE phylloxerh has made its appearance in the Sheva on 
Vesuvius and ethe opposite part of the’ Gulf at Puzzuoli and 
Pianura, Much alarm prevails. ® Precautienary measureg are 
being taken, In G@icily the, phyllotera, till now confined ts 


Caltanisettg, is likewise 1eporied mear Messina, , *, 


_ NATURE. 
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ee“ Trap to Catch Sunbeams,” by Capt. Abney. We me sorry 
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- AT the Annual Meeting of the Royal Iestitution on.May.1, 
the Annual Report of the Committee of. Visitors.for, the „year 
1879, testifying to the continued prosperity and efficient mangge; 
ment of the Institution, was read and adopted. The real and 


«funded property now amounts to neatly 85,0007., entirely derived 


from tl contributions and donations of ‘the Members. Forty- 
nine new Members paid their admission fees i in 1879. 


THE Yagan. Gaieite statéd, that the line of railway, which fa Š 
been in contemplation ‘for. „soine time past between ‘Tokié“and 
' Mayebgshi will soon ‘be commenced 


The surveys are. come 


pletedgand it is- said that, the line will traverse“ainch tdistrict,:© 


reas! 


and is expected to prove a gieat ‘betiefit fo. the country. © l 
AN’ exhibition of, apparatus: ‘and products relating to bees 


culture will be’ held at Sthweriñ i on Aügùst’28- 3b next, e osi 


Tur Electrotechnical Society at Berlin, which was 'founded 


‘on December 20, 1879, begins the second quarter of its existence 


with no less than 1,248 members, ` 


THE Empergr of Austria has prevented’ the large gold medal’ 
** for arts.and sciences” to Dr, ‘Karl Ritter von’ Scherzer in 
resoga ofhis latest work, “Die britischen Welt- Industrien”, 


A THE. Repot of the Rugby School Natural- History Society for 


' 1879`is fairly encouraging. ` Several creditable papers are given 


by the members ; we should like to see more papers of this class 
and fewer lectures by grown-up ontsiders, some of which seem 
to us quite inappropriate in a Report of this kind. 


“Tue International Dictionary for Naturalists and Sportsmen 


. 


in English, French, and German,” by Mr. Siipson-Baikie , 


(Triibner and Co.), is a very useful book of reference, and con- 
tains a good many scientific tems, especially Seances? with 
natural history. no oe o) 


abo Fee ry 
THE Spontsinan’s Guide” ” the” rivers; lochs, moors, and 
deer forests’ Scgtland comes oncé moré te ‘reimnd ‘us of the 
hills and the heather, and to recall the memory of, pledsant days 
spent on loch and riser.. It bears evidence of caieful reyision, 
and wà are sure will prove useful to the tourist of scientific 
tastes; even “if he’ be`no disciple ofthe rod or ‘guns 


Ir is known that M.. Jantin, member of the French Institute, 
has patented an electric lamp in which the-lifht is directed by an 
electrical current.’ A public company has been formed with a 
capital of 8,009,000 francs for the working of ane patent. 


THE French Minister of Fine Arts has entered into an agree: 
ment with the Jablochkoff Electric Light Company to light 
palace during the whole of the two months devoted to ie 
exhibition, ‘Phe numbez of lights fed by the machinery is about 
400, and the motive power regarded at about 320 horses, The 
inauguration was to take place on May I, anda large crowd 
had congregated to witness the process. But the crank of one 
of the princrpal engines broke, and it was necessary to postpone 
the opening for a few days. In spite of the growing opposition 
of the friends of the gas company, M. Gainier, the architect of 
the Paris Opera, will establish a trial of the principal electrical 
buiners, to decide which is the more really fit for use in the 


house. 
es 


THE additions to the Zoological Society’s Gardens during thé 
past wel includ@#a Common Ocelot (Felis pardalis) from South 
America, presented by Mr. Stephenson Clarke; two Elliot’s 
Guittea Fowls (Numida ellioti) from East Africa, presented by 
the Rev. Thos. Wakefield; two American Barn Owls (Strix 
from ` Jamaica, presented by Mr. G. E. Dobson, 
C.M.Z3. ; a Koala (PhascBlarctus cinereus) from South-East 
Australia, a Grey Squirrel (Sciurus cinereus) from North 
America, two Blue-streaked Leries (Zos reticulata) from- Timor 
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Laut, two Prince’*Albert’s Curassows (Crax alderti) from 
Columbia, purchased ; two Common Foxes (Canis vulpes), four 
Chiliaf Pintails (Dafa spinicauda), bred in the Gardens. 


OUR ASTRONOMICAL COLUMN ¢ 


Tae COMET or 1106,—Amongst the comets which were 
thought to present certain indications of identity with the great 
comet of A was that recorded bya large number of European 
historians, as well as ın the Chinese Annals, in the year 1106. 
The circumstances of its appearance may be thus peat gtated: 

“On the 4th of February, or, according to others, on theysth, a 
star was ecen which was distant from the sun “only a foot and 
a hatf ” ; it was observed from the third to the ninth hour of the 
day. Matthew Paris and Matthew ‘of Westminster distinctly 
term it a comet.* Pingré, not having the experience of the comet 
of 1843 as a precedent, questioned tke possibility of seeing one 
of these bodies at so small a distance from fhe sun as the above 
expression may be taken to imply. Now, however, we are able 
to connect, with much probability, the star viewed in the flay-time 
with the comet which on February 7 was discovered in Palestine 
“bout the commencement of the sign Pisces. On this day, we 
gre told by three contemporary writers, a comet appeared in that 
quarter of the sky where the sun sets in winter, and occasioned 
great surprise; a white ray extended from it to a Sreat distance. 
From the time of its first appearance ‘‘the comet itself and the 
ray, which had the whiteness of snow, diminished &ay by day.” 
Others, on the contrary, say that the train, which had a more 
than milky whiteness, appeared to increase daily. In the west 
of Europe it does not seem to have been remarked till February 
16 or 18. According to some writers it was visible only a fort- 
night, others say that it continued to shine for forty days, or 
during the whole of Lent, from February 7 to March 25; an 
eye-witness records that after fifty days the most acute vision 
only sufficed to distinguish it with difficulty. There is similar 
contradiction respecting the aspect of the comet, though most of 
the historians testify to its great brightness and apparent magni- 
tude. On February 10, according to Gaubil’s manuscript, used 
by Pingré for his ** Cometographie,” it was near the eid. of the 
sign Pisces, with a tail 60° in length. European chronicles 
mention that the tail extended to the beginning of the sign 
Gemini, under the constellation of Orion, Wwhenċe, as Pingré 
ppints out, the latitude of the comet must have been south, while 
as the sun was in 25° of Aquarius, it @ould hardly be less 
advanced than 10° or 12° of Pisces to be seen in the evening 
after sunset. Thence, about February 16 or 18, ıt moved to the 
western quarter of the heavens, and of Saas days had elapsed, 
as Pingré records: ‘La comète paruf du côté du septentrion vers 
Voecident : sa queng, semblable à une grand poutre, regardoit la 

ie du ciel qui est entre le septentrion et V’orient ; on la voyoit 
Jusque vers le milieu de la nuit. Durant vingt-cinq jours elle 
illoit de la même manière 4 la même heure.” Williams, in 
account of comets mentioned in the Chinese annals, has a 
notice of the one in question, Inthe reign of Hwuy Tsung, 
tke 5th year of the epoch Tsung Ning, the Ist moon, day Woo 
Seuh (1106, February 10), a comet appeared in the west. It 
was like a great Pel Kow (a kind of, vessel orfmeasure). It 
appeared hke a broken-up’ star. It was 60 cubits in length and 
3 cubits in breadth. Its direction was‘ to the noith-east: it 
passed the sidereal division Kwei (determined by £, 3, e Andro- 
med and stars in Pisces), and through the divisions Lew 
(determined by a, 8, y Anetis), Wei (by the three stars of 
Musca), Maou (by the Pleiades), aud Peih (by apy, 8, &c., 
Tauri), It then entered the clouds and was no more seen. 
Wilhams, doubtless fluenced by this last expression, and the 
object having been said to resemble a broken-up star, and 
prope overlooking the presence of the comet recorded by the 
uropean historians in the same part o$ the sky, adds: ‘This 
appears to have been a large meteor, agit seems to have been 
seen for a short time only.” But there can be little hesitgtion, we 
think, in identifying the body remarked in China with the 
European comet, its track through the constellationg, as given by 
Williams, which agrees with Gaubil’s manuscript, represef@ting 
very satisfactorily the particulars found im the Eusopean 
chronicles. ae 

In 1843 Laugier and Mauvais, reducing their element of the 
great comet of that year to 1106, and assuming the perihellon 
passage to have taken place on February 3, found the following 
geocentric track. . , 
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eplacing the two tubes on a balance it 












Feb, 16, Long, 4 Let. -23 °° 
7s ” 335, 1 10 March 5 » 49, yy = 
10, 9» 345 59 -16 25, s» e” 727 
And they conclude, ‘‘ e®admettant que fa comète de 1106 est 
une apparition de la cométe de 184g, toutes les observations 
sont satisfdites.” It ıs not easy to see how such an inference 
can he%e b&n drawn in face of the circumstances mentioned by 
the historjans duming the later ‘period of the comet’s visibility, 
when it was seen to the north of west, with e tail extending 
to ie north-east; a condition*wholly incompatible with ° 
the elergents of the comet of 1843, which body did not remain 
on the northern side of the ecliptic so long as three hours, On 
reducing Hubb4rd’s patabola of 1843 to 1106 we have the $ 
Following positions, assuming gerihelion passage February 3'5 
MT = 7 i ‘ 


Feb, 4, Long. 324, Lat. - °3 
e 





G.M,T. hong. Lat Log. r Log. a. epee 
. . 0! t 
Feb. 4, 0... 3229... — I'7 .. 8 8080.., 9°9704 ... 277" 
19, 8 126.. —25'I ... 9°8377 .9°9543. 26 
March 25, 12... 60°3 ... —27°3 ... O°1725 ... O'2619 ...  O'I3 


These places are in agreement with those found by Laugier 
ead Manyar ; that for March 25 cprrespond’ to R.A, 63” 7, 
Decl, -6°'4. 

@t is well tno that the con®t of 1106, with better reason, 
was long supposed to be identical with the famous comet of 
1680, That point has been discussed elsewhere. Our object 
now, since the pdssibility of the identity of the comet of 1106 
with that of 1880 and 1843 has been again mooted, is to draw 
attention to the main difficnlty that exists in the acceptance of 
the idea. 





PHYSICAL NOTES 


M, ANTOINE BREGUET, at a lecture upon Recent Advances in 
Telegraphy, exhibited some ingenious apparatus illustrating the 
principles of the duplex and quadruplex telegraph, the actions 
of the electric currents being most successfully represented by 
the flow of water in tubes. , be 


- PROF. CARMICHAEL describes, in the American Fouryal of 
Science, a device for rendering the sonorous vibrations of a fame 
visible to a whole audience, He passes coal-gas through a 
König’s manometric capsule, and then leads it by a tube into a 
bureer inclosed in a small mica cylmder or lantern, which is 
rotated either in a vertical or a horizontal plane. ‘The ring of 
light thus produced is broken up by the sonorous vibrations into 
a serfated form, the forms of the serrations varying with the® + 
nature of the sound. To increase the brilliance of the light the 
gas is previously passed over a sponge soaked in some volatile 
hydrocarbon such as ‘‘ gasoline” or ‘‘ benzoline,” and oxygen is 
also supplied into the mica lantern. A shrill whistle produces 
very fine serrations invisible thirty feet away. The human voice 
at ordinary loudness produces serrations two or three inches 
deep round the ring, A modified capsule placed upon the 
various parts of a vibrating body serves to investigtte their 
modes of vibration, nodal points, &c. 

Sose curious experiments on the magnetic behaviour of elder- 
pith have Igtely been made by M. Ader. Pith-balls placed in a 
powerful magnetic field are sirongly attracted. ° 


Pror. ROWLAND contributes a long gnd careful memoir upone 
thermometry and the mechanical-equivalast of heat to the 
Transactions of the American Academy of Arts and Sciences, 
His results differ by about ‘25 per cent. from the acaepted 
numerical determinatior’s of Joule’s equivalent. Amongst other 
matters noticed in ehis memoir is an alleged decrease in the” 
specific heat of water at higher temperatures. 


A CONTEMPORARYegives the following method of illustfatin, 
the indestructibility of matter :—Two sealed glass tubes of eq 
weight, one of them containing oye ae a little powdered 
charcoal are prepared. The al may be caused to burn 
away completely by heating it by means of a small flame’ . On 
will be seen that there has 


been ho variation in weight. « j 
THE process of Qectrodepesition is now finding a useful appli- 
cation in the production of bronze statuary, where it promises to 
Supersedeg the proces *of oe The *Electrometallurgical 
@ompany of Brgssels have jus? produced a colossal statue of Van 
. si 
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- 6. 
e Eyck by the deposition of copper clectucally upon the clay 


‘model, ©The production of bronzes may be readily carried ont, 


on a small scale by the following process communicated to the 
Natural History Fournal, end which possesses some elements of 
novelty. Take any pfaster figure or geoup, boil in sterine, then 
blacklead and plunge in per bath. Attach a very weak 


co 
- battery, and deposit ery ton y & thin coating of copper. Now 


removę from the bath, and bake in an oven until the Master 
model shakes out in dust. You have now a gery thip copper 
reproduction of your model, Varnish this outside so as to pre- 
vent the further deposition, end replace ın the bath. The cdpper 
will now be deposited on the inside surface, and you can thicken 
up to any desired point, For this second process a much stronger 
battery may be used, ° 


MM. LECLERC and Vincent have described to the Physical 
Society of Paris an electrical instrument which will automatically 
record the notes played upon a piano. It canebe adapted to a 
piqno of any construction, 


Cx6kz’s thermoelectric pile has been recently improved by an 
addition which obviates the injurious effect of sudden and 
excessive heating of the junctions arising from alteration in the 
pressure of the gas. is safety-apparatus consists of a small 
glass vessel abou» half filled with water, and closed by a cork 
stopper, through which g two tubes, one going to the bottom 

being a branch of the tubæby which the comes to tle 
pile, while the other 1s shorter, and conducts By gas that ma’ 
pass through it from the vessel to a gas-butner on another bran 
constantly lt. If the pressure of the gas is Weak the water 
closes the mouth of the longer tube ;°:f it increases the gas issues 
in bubbles in the l'quid and rises through the shorter tube to the 
gas jet, where it 1s lit Thearrangement is a sort of safety-valve, 
and prevents the pressure from exceeding a certain amount, which 
iş regulated at will, . 


M. MARCEL DEPREZ has devised an ingenious apparatus for 
transmitting a movement of rotation by electiicity. The appa- 
ratus is confposed of a transmitter and a receiver. The trans- 
mitter consists of two ordinary split-collar commutators set upon 
a common axis, but adjusted at right angles to each other. . The 
receiver coysists of two longitudinal armatures carrying coils of 
wire as employed in the earlier Siemens’ magneto-electric 
machiges, se glso run on a common axis and in positions at 
right angles to one another: and they are placed in the magnetic 
field between the poles of a permanent magnet. Currents 
generated by a battery pass through the transmitter and are 
conveyed by wires to the 1eceiver. For every position of éhe 
axis of the ti'ansmitter there is one position—and ong only—of 
stable equilibrium for the axis of the receiver. Hence the axis 
bf the receiver follows all the movements of the transmitter; 
turns at «the same rate and in the same direction as the trans- 
mitter may be turned ; and makes the same number of revolutions 
precisely to within a quarter of a revolution, 





GEOGRAPHICAL NOTES 


‘THE new @urober of the Geographical Society’s Proceedings is 
chiefly ocfapied with a narrative of Lieut. G. T. Temple’s voyage 
on the coasts of Norway and Lapland, illustrated by a map on 
which the depths of the ocean are well shown in colour, and by 
Mr. E. Hutchinson’s account of Mr. Aahcroft’s ascent of the 
Raver Binyé last August, with remarks on the systefns of the 
Rivers Shary and Binué, With the latter paper is gien a reduc- 
(top of Mr, Flegel’s mapeof the Upper Biuné from his own sur- 
veys, recently issue by Hellfarth of Gotha, An inteesting 
letter from Mr, Thomson is afterwards given, furnishing informa. 
tion af to the progress of the East Africag Expedition. Among 
the geografhical notes may be mentioned a summary of the most 
recent 1mmours respecting Prejevalsky and a description of routes 
from Dzungaria into Tibet. ere is also an account of a visit 

id vy Mr, Woolley, of the Consular serwce, to the Island of 
Fenshima and Corea, and of the Rev. J. Chalmers’s recent ex- 
plorations in the intenor of New Guinea, in the course of which 
he traversed a considerable extent of previously usknown 
country, The notes*are followed by a communication pn the 
‘€Tal-Chotiali Raute from India to Pishin and Candahar,” fur- 
nished by Mr. G. W. Vy$e, who was attached to the Tal Ch&tiali 
Field Force, in*correction of previoys statements made respecting 
this route. ii 


By a note received on Aprib 28 we “leang that the Flowgate® 
Arctic Expedition Bill passed the House of Representatives at, 
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Washington on the 15th inst., and has gont to the Senate for 


final action. ‘‘ This 1s a great step in advance, and augurs well 
for Government aid to the Expedition,” , `Y 


UNDER the title of “La Exploradora” an association has 
been formed in Spain, through the instrumentality of Señor 
Don Manuel Iradier, for the exploration and civilisation of 


publication of a Bove{n in March, This association proposes to 
despatch an expedition from the west coast with what appears to 
be a somewhat ambitious programme, Its starting-point would 
be the Bay of Corisco, whence it would traverse the Sierra de 
Cristal, and afterwards march by way of Mount Onschiko and 
the Rivgr Eyo towards Lake Albert, If successful so far, it would 
then visit Mount Gam in the Usongora range, to study 
the peculiar population said to be found there. Then, turninfin 
a north-westerly direction, it would make its way back to the 
Gulf of Guinea by Lake Liba and the Cameroons River. It 13 
proposed that this expedition should start at latest during the 
month of June, but we are not aware whether the necessary 
funds for its journey of fourteen months have been provided. In 
the courst of their march it is intended that the members of this 
expedition should devote themselves to the study of all the 


African continegt, and especially whether there be any connec-, 
tion between Lake Liba and the rivers Shary and Binué¢, . 


Ir is stated that the Comte de Semellé is abont to retmn to 
Africa, 1 orger to undertake an exploring expedition up the 
river Binué, 


Dr. REGEL, director of the Imperial Botanical Garden of St 
Petersburg, gave an account of the Flora of Turkestan at a 
recent meeting of the St. Petersburg Horticultural Society. 
Turkestan may be divided into two distinct parts-—the west, with 
a very mild climate, and the east, the climate of which is almost 
that of St. Petersburg. The flora of Turkestan is exceedingly 
varied, much resembling that of Central Asia; plants proper to 
the climate of Europe grow there in small numbers. The eastern 
part abounds in Alpine specimens, and in general its vegetation 
approaches that of Europe, although quite as often plants are 
met with which are the sole product of Central Asia. Turkestan 
possesses neither lily nor tulip, and has very few conifers. 


Last week gre referred gp Mr. E. Whymper’s mountaineering 
exploits in South America, Some further details are given by 
Mr. Whymper himself in a letter to Mr. F. F, Tuckett ip 
Tuesday's Times. Ye is dated. from Quito, March 18. He 
says :--" You will be glad to hear that I have succeeded in 
polishing off Chimborazo, Corazon} sincublagna: and Antisana, 
We have also passed twenty-six consecutive hours on the top of 
Cotopaxi, This last I reckon a feat, and I am not aware that 
any one has ever before encamped at so geat an altitude as 
19,5co feet, Antisana is the most difficult of those we have 
been up, and few more difficult ascents have ever been made. 
We are now going off to Cayambe, the mountain gn the Equato 
and shall try on the same journey to polish off Saranen an 
Cotocacht. Cayambe is thought to be an active volcano, but it 
is not certain that this is the case, neither is its height welè 
determined. The height of Saranen is not known, but it ds high. 
Cotocachi is tè volcano gvhich destroyed Ibarra some years ago, 
and is reputed to be 16,300 feet high, We have grown out ot 
being affected by rarefaction of the air, and can be oie gay and 
lively at 19,000 feet. At first I was fairly knocked over by it, 
and was rendered quite incapable. The Carrels also were near! 
as bad. The climate of Ecuador is the most utterly abominable 
that can beimagined. We have not had one single day fine from 
beginning to end, and not one view from a mountain top. An 
hour of clear weather from 6 to 7 a.m. is the most you canieckon 
on, and after that everything is bottled up ina must, We carry 
about mercurial barometers everywhere, and boil water to an 
extent that would delight your heart.” 


In the May number o their Chronicle the London Missionary 
Society @anounce the departure, on April 16, of a new expedition 
for East Central Africa, to reinforce the weakened and scattered 

now tlfere. The Rev. A. J. Wookey goes to-join Mr. 

ore gt Ujiji, the Rev. D. Williams to Urambo, where Dr, 

Southon ngw is, and Mr, W. S. Palmer, a medical missionary, 

to U@aga, where, we presume, he will be stationed at Mtowa, 
‘ear the Lukuga Creek. e 

In their just-issued eighty-eighth Report the Committee of 
the Bapti-t i sonary Society :iiiariee the efforts of their 
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Central Africa, and in furtherance of its objects commenced the e 


important problems yet unsolved in the central region of the ° 
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Congo Expedition te reach Stanley Pool by way of San Salvador 
and Makuta. Owing to tribal jealousies, the Makuta route has 
had togbe given up, but fresh efforts are now being mad: to dis- 
cover tome other route to the U Congo by Zombo or Sangia ; 
or should these prove a Seen e, to strike out an altogether 
new road, and so to reach Stanley Pool over litheito untrodden, 
ground. By latest advices it seems probable that they may be 

eable to get there by Sanda (about two days’ journ’y from 
Makuta), where Messrs. Comber and Cru ton have been 
well received, and have been allowed to establish a station. 


A ‘THURINGER WALD” Club, similar to the various Alpine 
clubs, has recently been formed at Eisenach, tAn ‘‘ Erzgebirge” 
e Club is in course of formation at Joachimsthal (Bohenfila), A 
Saxon Club for the closer investigation of the last-named? moun- 
tain chain has existed for several years; also a ‘‘ Rhongebirge” 
Club. These clubs do great service to tourists and the general 
publie, and woyld be well worth imitatingein our own mountain 
istricts. 


~ Mr, STANFORD has issued three nicely-printed maps in which 
the results of the recent elections are very clearly shown for 
England, Scotland, and Ireland, The maps have been designed 
by Miss E. Shaw-Lefevre, 


MR. STANFORD has just published a ‘ Geography for Little 
Children,” by Mrs, Zimmern, which in a very simple and inter- 
@ting way attempts to show the use of a map and@teach some of 
the elementary points of physical geography. Its numerous 
attractive and quite original ulustrations are an irfpoitant 
feature. We have also received the forty-fifth edition of 
Cornwell’s ‘‘ Geography for Beginners.” 





SCIENTIFIC SERIALS 


THE Journal of Anatomy and Physiology, Normal and Patho- 
Jogical, vol. xiv. Part 3, April.—Prof. Turner, the stnuctnre of the 
comb-like branchial appendages, and of the teeth of the basking 
shark (Selache maxima) (with a plate).—Dr. G. Thin, on the 
ganglion-cells of the elephant’s retina.—Dr. J. H. Scott, on the 
structure of the style in the tongue of the dog.—Dr. 
A. H, Young, on the anatomy of the Indian elephant.—Dr. C. 
Creighton, illustrations of the pathology of sarcoma, from cases 
of subcutaneous cystic tumour® (three plates),—Dr, Dreschfeld, 
on a peculiar form of liver tumour (oth a plgte).*-On a case of 
cerebellar tumour (with a plate),—-Dr, T. Olwer, post-mortem in 
a case of extreme obesity.—Prof. J. Young, on the head of the 
lobster (with a plate).—W. S. Richmond, new abnormalities of 
the arteries of the upper extremity, with a plate.—Dr. R J. 
Anderson, abnormal arrangement of the thyroid arteries (with a 
plate).—On a vatiety of the mylo-pharyngeus and other unusual 
muscular abnormalities.—Drs. P, M‘Bride and A. Bruce, the 
pathology of a cale of fatal ear-disease (with a plate).—Dr. F, 

hepherd, notes on the dissection of a case of congenital 
dislocation of the head of the femur,—J. D. Brown, abnormal 
opstic artery, —Anatomical notes, 


Fournal of the Royal Microscopical Society, vol. iii. No. 2, 
apr, 1880.—A. D. Michael, a further contribution to the 
knowledge of British Onbatid, Part 2, with the assistance of 
C. F. George (two plates).—Dr, Lionel] S. Beale,“annual addı ess 
as president,—J. W. Groves, on a means of obviating the reflec- 
tion from the inside of the body tubes of microscopes, with sug- 
gestions for standard gauges for the same and for sub-stage 

ttings.—A. Nachet, on a petrographical sieconchpae The 

record of current researches relating to invertebrata, crypto- 
gamia, microscopy, and bibliography.—Proceedings of the 
Society. 
_, &evue Internationale des Sciences, April.—M. Gulkinet, on the 
development of the vegetable kingdom in geological times, —A. 
de Bary, on apogamous fungi, and on apogamy in general.—R, 
Blanchard, on striated muscles in the*monomyary acephalous 
mollusks, and on the peritoneum of Sebas python. 


THE American Naturalist, vol. xiv., N®. 3, Mefch.—G. 
Macloskie, the proboscis of the house-fly.—E. Coues, sketch ofe 
progress ın mammalogy in the United States in 1879.—¥E. D. 
Cope, a review of the modern doctrine of evolution, being an 
abstract of a lecture delivered before the Californian Ac emy 
of Sciences (with several cuts of crgnia of Anura).—E. Aø Smith, 
a paper concerning amber.—Notes on recent literature, General? 
Notes, and Scientific News. 

No. 4, April.—W. S. Barnard, protoplasmic dynamics (an 

° e . 


attempt to find a clue “to the mode in whi z 
ment is transformed into the movement of masses ”)®—-C. S, 
Minot, a sketch of comparative embryology (IL, the fertilisation 
of the ovum),—C. A. White, on the progress of invertebrate 
palzontology in the United States for tfe year 1879.—E® D. 
Cope, a review of the modern doctring of evolution (concluded). 
—A, J. Ceok, on the tongue of the honey-bee.—Notes on recent 
literate, General Notes, Proceedings of Scientific Societies. 


Verhandlungert der k. k. zoologisch-botanischep Gesellschaft in 
Wien, vol, xxix. Part ii, June to. December, 1879, Vienna,» 
1880, cortains, besides list of members and minutes of the Pro- 
ceedings, the following memoirs :—Otto Bohatsch, supplement to 
the lepidopteroys fauna of Syiia.—H. Wichmann, the minute 
anatomy of the seeds of Aleurites t iloba, Forst. (two plates).— 
Dr. J. Csokor, on the pimple %ite, and on a new variety of the 
same occurring in swine (Demodex phyllowles), one plate.—H. 
Leder, contributien to the coleopterous fauna of the Caucasus,— 
S. Schulzer, mycological notes, iv.—E. Reitter, the synonomy 
of coleoptera ; contributions to a knowledge of the European 
Pselaphidee and Scydmeenide: on new coleoptera from South- 
West Russia; on Speleodytes, Mill.—Dr. H. Loew, analytical 
table to determine the North American gpecies of Pachyrrhina, 
a genus of Tipulide.—C, R. Onen Sacks, éhe Tanyderma, a 
remarkable group of the Tipulide.-F. von Thumen, two new 
lef-frequenting ascomycetes, fram Vienna.—A. von Pelzeln, on 
a fifth package 8f birds from Ecuador; on Dr. Breitenstein’s 
collection of beasts and birds from Borneo.-Dr. F. Low, notes 
on Psyllodide (‘vith a,plate); descriptions of new gall-insects, 
with notes on some specits already known.—Dr. R. Bergh, 
contributions to a monograph of the Polyceridz (with six plates). 
—W. Voss, materials towards a knowledge of the fungi of 
Carniola.—Dr. G. Mayr, cn the ichneumon-wasp of the genus 
Telenomus, 


THE Zeitschrift fiir wissenschaftliche Zoologie, xxxiv, Band, 
Heft 1, March.—Dr. Ernst Nauck, on the masticatory appara- 
tus of the Brachyura, with a plate and woodcuts.—*Dr, Hubert 
Ludwig, on Asthenosoma varium, Grube; and on a new organ 
in the Cidaridæ, with two plates and woodcut. Desertbes three 
specimens from the Museum Godeffroy, one possibly a variety 
of A, varium, ot possibly a new species, and describes five sac- 
like organs ‘which lie, like the radial Yshaped magubria 
(Gabelstucke), ın the plane of the ambulacra. ‘These he calls 
the ccceal sacs (Blindsacke) of the masticatory apparatus. Each 
ccecal sac consists of a thin membrane, stiff with calcareous 
spigules; right and left of each of these there lie two other 
blind appendages, but very much smaller; they tere first de- 
tected in Cidaris tribuloides, but were algo found in C. mefudaria, 
Dordidaris papilllata, and Goniocidaris canaliculata. A shgh? 
trace of their existence was found in Diadema setosum, but they 
were quite absent in the families Echinometnde and Arbaciadse. 
—Prof. Dr. P. Langerhans, on the worm fauna of Madeira; 
part 3, with three plates (to the end of the Nemerteans),—The 
same, on the Madeiran Appendicularia.—Dr. H., von Ihering, 
on ee dee muricicol€@, a new paiasitic Rhabdoceelian, with a 
plate (found in the kidney of Murex trunculus and @/, brandaris, 
both at Naples and Trieste), o 


THE Revue des Sciences Naturelles, 2e série, tome 1, No. 4, 
March 15.—Dr. A. Godron, on the axillary buds and branches 
in the Graminexe.—L. Tillier, essay on the geographical distri- 
bution of marine fishes (conclusion).—S. Jourdain, or the mor- 
phology ofthe early stage of the generative organs of Zeii 
aspersa, with a plate-—M. Leymerie, se of the Pyrenees o 
the department of Aude (in continuation), with a plate-—A 
Sabatier, the Jaw of the correlation of forms and intermediate 
types.—E. Dubrueil, mtalogue of the land and fiuyiatile mol- 
lusca of the denyimieat of Herault (conclusion).—Review of 
recent French works on zoology by Messrs, Jourdain, Rouzaud, 
and Dubrueil, and on botany and geology by M. Dubrueil, 


Rivista Scientifico-Industriale, March 15.—Note on electricity 
and earthquakes, by Prof. De Bosis.—Researches on the diather- 
manougpower of films of soapy water, Dy Piof. Marangone. 


Archives des Sciences Physiques et Naturelles, March’ 15 
Swiss geological review for 1879 (confinued),+by M. Favie.— 
Enigmatic descriptions of netural groups, by M. de Cafidolle.—— 
New ‘observations on philjppium, by M. Delafontaine.—On 
decipium and its principal compounds, by the same.—Eaith- 
equakes and their sciqnh&@ studly,dby M. Héim.—On the density 
of chlorfhe at high temperatuwes, by M. Crafts, å 
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SOCIETIES AND ACADEMIES 
LONDON e 

Royal Society, April 22.—“' Effects of Electric Currents on 
the Surfaces Bf Mutu&l Contact of Aqueous Solutions.” By G. 
Gore, LL.D., E.R.S. 

In the year 1859 I mabe the following experiments, for the 
purpoge of ascertaining whether visible movements,esimilar to 
those obtained by passing an electric current, through mercury 
and an aqueous golution, could be obtained by passing*a curent 
ehrough the ace of. mugual contact of two aqueous hauids 
alone :-—‘‘1, A definite layer of oil of vitriol was placefl beneath 
a layer of distilled water weakly acidulated with sulphurft acid, 

ə and the terminal wires of a voltaic battery immersed in the upper 
liquid ; no visible movements ocgurred at the boundary line of 
the two liquids, 
“2. A dense solution of cyanide of.potassium was placed in 
a small glass beaker, a few particles of charcd&l sifted upon its 
su@face, and a layer of aqueous ammonia, half an inch deep, 
carefully poured upon it, A vertical diaphragm of thin sheet 
gutta-percha was then fixed so as completely to divide the upper 
liquid into two equal parts; the vessel was placed in a strong 
light, and two horizontaj platinum wire electrodes, from sixty-six 
freshly- ed @nee's , Were immersed one-eighth of an 
inch deep in the liquid ammonia on each side of the diaphragm. 
A copious current of electricity circulated, but no movement ef 
the hquids at their mutual boundary line cod be detected” 
see Proc. Ray. Soc., vol. X., 1860, p. 235, par. 9). 
Recently, also, I have made similareexperiinents, but in a 
much more searching manner, in dtder to ascertain whether an 
electric current, passing between two aqueous liquids, affects 
their diffusion into each other. The essential difference in the 
form of these experiments from that of the above-mentioned 
ones was to concentrate the actiun of the current upon a very 
much smaller surface of contact of the liquids, and thus render 
any visible effect upon their diffusion more manifest. = 
After making several forms of apparatus, in order to obviate 
certain difficulties of manipulation which arose and were fatal 
to success, I found that, when an electric current was passed 
between the surfaces of mutual contact of certain aqueous solu- 
tions of different specific gravities, the boundary line of contact 
of the two liquids, became indefinite at the surface where the 
current passed from the lighter into the heavier solution, and 
became sharply defined where the current left the heavier liquid 
and re-entered the lighter one ; and that on reversing the direc- 
tion of the current several times in succession after suitable 
intervals of time, these effects were reversed with each such 
change. Also, in various cases in which the contigflous bouns 
- ‘dary layers of the two liquids had become mixed, the Ime of 
separation of the two solutions became, by the influence of the 
electrfc current, as perfect as that between strata of oil and 
water lying upon cach other. In rarer cases two such distinct 
lines of stratification appeared. Other new phenomena were 
also observed. 

As I have sought, without success, forny record of previous 
discovery of gessentially similar effects, and as it is evident that 
those I have observed belong to a large class of simular pheno- 
mena, I beg leave to take the earliest opportunity of submitting 
this buef statement to the Royal Society. 

“ Revision of the Atomic Weight and Valence of Aluminium,” 
by J. W. Mallet, F.R.S. . 

‘The gefteral mean from all the experiments, if all be included, 
ig Al = 27'032, with a probable error for this mean $f 4: ‘oo45. 
If Series I, B, bẹ exdluded, the mean of all the remaining 
twenty-five experiments is Al = 27'019, with a probable error 
of $ 40030. 

The general result adds, the author hêpes, aluminium to the, 
unfortunately still limited, list of those elegnentary substances 
whose atomic weights have been determined within the limits of 
preciajon attainable with our present means of experiment, 

This result also adds one to the cases alr@ady on record of the 
numbers representing carefully determined atomic weights 
approaching closely toeintegers, and leads the author to say a 
woid on the reconsaderation of ‘“Prout’s Law.” Taking the 
following eighteen elements as the only ones of which the ®tomic 
weights gay be fairly considered as determined, with’ refesence 
to hydrogen, with the greatest atfainable precision, or a near 
approach thereto, namely, oxygen,*nitrogen, ghlorine, bromine, 
iodine, sulphur, potassium, sodigm, Yithium, silver, thalltum, 
aluminium, carbon, t hosphorts, bari 
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the determinations, he calculates the prolibility that nine of 
those numbers should lie, as they are found to do, within o'r of 
integers, supposing the value of the true numbers to be Weter- 
mined by chance, and finds it only as 1 to 234'2, The exact 
figure for the chance will of course depend upon the limit of 
error taken; but the above example seems sufficient to show 
that not{only is Prout’s law not as yet absolutely overturned, but 
that a heavy and apparently increasing weight of 
its favour, or in favour of some modification of 
demands consideration. 


Chemical Society, April 15.—Prof. H. E. Roscoe, presi- 
dent, uj the chair.—The followmg papers were read,—On the 


exists, and 


lecturegillustration of chemical curves, by E. J. Mills. The ® 


author has contrived an apparatus for exhibiting the variations in 
the actions of sulphmic acid on zinc and sodic hydrate*on 
aluminium, produced, by alterations (1) in the strength of the 
solution, (2) in the time dwing which the actiofi is allowed to 
proceed. The evolved is collected in a series of inverted 
glass cylinders filled with water, arranged st equal distances. 

e surfaces of the water levels after the gas.has been collected 
form a urve—On the, analysis of .organic bodies containing 
nitrogen, by W. H. Perkin (continued). The author finds that 


a mixture of precipitated manganic oxide and’potassium chromate * 


(containing 10 per cent. of bichramate) in about equa) parts kepte 
at a temperature of .200°-250° C, is preferable to the chromate 
alone for absorbing the oxides of nitrogen.—On the volatilisation 
of solide in vacuo, by W. D. Herman, The author has obtained 
adamantine cflourless transparent crystals of phosphorus by volati- 
lising ordinary phosphorus in vacuous glass tubes in the dark. 
The crystals may be as long as 8 mm; they turn red in sun- 
ight. Similar experiments ave also been made with sulphur, 


enium, &c.—On the determination of nitric acid as nitric ~ 


oxide by means of its reaction with ferrous chloride, by R. 
Wanington. The author describes an apparatus for the above 
urpose. The air is expelled by carbon dioxide, the uitrate 
Peated bya calcium chloride bath to 135° C., and the nitric oxide 
measured as gas ; organic matler does not affect the results.—On 
the six possible isomeric dibromtoluols and other of the bromo- 
and bromonitro derivatives of toluol related thereto, by R. Nevile 
and A. Winther. The authors ciiticise the results of Wrobleosky, 
Zahr., 1870, 528, and 1871, 45g, and establish the conclusion 
that m such pus the brgmine never occupies a position which 
is “meta ” to the ido group. : 
Zoological Society, April 20.—Prof. W. H. Flower, F.R.S: 
presidert, in the chair.—Prof, Owen, C.B., read descriptions 
of some new and rare Cephalopodg, to which were added notes 
on the occurrence of gigantic species of this group.—A second 
paper was read by Piof. Owen on the external and structural 
characters of the male of Spirula australis—Dr. M. Watson 
read a paper on some points in the anatomy ef the Proboscidea, 
in which he desciibed the structure of the female organs of the 
Indian elephant, as observed in a specimen recently dissected. — 
Lient,-Col. H. H. Godwin-Austen read a paper on the lang- 
molluscan genus Girasa of Gray, and made remarks on its 
anatomy and on the form of the ‘‘capreofus” of Lister or the 
spermatophore, as developed in species of this genus of Indi 
Helicidee.—A gommunication was read from Dr. Max Schmidt 
on the duration of life ofthe’animals in the Zoological Garden 
of Frankfort-on-the-Main.—A communication was read from 
the Rev. O. P. Cambridge, C.M.Z.S., containing descriptions 
of new or little-known spiders of the genus dr, et.—A com- 
munication was read from Mr. Edgar A. Smith containing an 
account of a collection of the shells of Lake Tanganyika, andof 
the neighbéurhood of Ujiji, Central Africa, made by Mr. E. C. 
Hore, of the London Missionary Suciety, Twenty-one species 
were 1epresented in this collection, amongst which were two new 
generic forms proposed to be called 7iphobia horei and Neodauma 
fanganyicensts. e 
Geological Society, April 14.—Robert Etheridge, F.R.S., 
resident, in the chair. Colville Brown, John N, Dufty, and 
George njamin Nichols were elected Fellows of the Society. 
e—The followjng communication was read —On a new Therio- 
dont* Reptile (CitorAisodon orenburgensis, Twelvetr.) from the 
UpperePermian Sandstone of Kar , near Orenburg, in 
South-Eastern Russia, by W. H. Twelvetrees, F.L.S., The 
above waeasures are cuprifegous, and rest on limestone with 
"Zechstein fossils, Associated with the remains of Saurians and 
Lepidodendron, Aroides crassi- 
ecimen noticed in this 
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paper is apparently the dentary part of the left mandibular 
tamus, with the crowns of a canine, an incisor, and ten of the 
mol: The author describes the characteristics of these and 
the mode of implantation in the jaw, which accords with that 
described by Prof Owen in Titanosuchus ferox, The characters 
of this specimen resemble those of the genus Rhofalodon ; but, 
as there are some marked differeuces, the author proposes to 
e name it Clorhisodon orendurgensis.—The classificatiof of the 
Tertiary period by means of the mammalia, by Prof. W. Boyd 
Dawkins, F.R.S., Professor of Geology in Owens College. The 
author, after some introductory remarks on the value of verte- 
brata and invertebrata in classification, pointed out that the 
mammalia become of especial value in the Tertiary period as 
undergoing more rapid change than the other classes, frem their 
bejpg, 4s it is happily termed, en peine évolution, Yle discussed 
thè characteristics of each of the great periods, as defined and 
limited by their mammalia, pointing ouf that throughout the 
Eocene these ffequently exhibit relations more or less marsupial, 
Indeed it is not till the close of the Lower Miocene that the 
traces of this relationship are lost. In the Middle Miocene, Sus, 
Cervus, Antilope, Felis, Lutra, and Castor appear for the first 
time, and the higher apes were present in European fofests. In 
e the Upper Miocene, Cam vdals, Gasella, Hyena, and 
Hystrix appear. During the Pliocene several important genera 
e disappear from the world or from Europe—among the latter the 
apes, at the close of the Upper Pliocene. Oren horses, bears, 
and elephants appear. Gueat changes took placé in the Pleisto- 
cene ; seven species survived into it which are now extinet, and of 
new-comers there were fourteen living and seven &xtinct species. 
Cervus megaceros is the sole survivor from the Pleistocene to the 
prehistoric period which has since become extinct. The paper 
concluded with some remarks on the latter part of the first and 
the second period, which, however, as forming the subject of 
previous notices, was treated more briefly. The author remarked 
that a study of the development of the mammalia renders ıt 
hopeless to expect to find man in the Eocene or Miocene, and 
improbable in the Pliocene. 


Anthropological Institute, April 13.—Major-General A. 
Lane Fox, F.R.S., vice-president, in the chair.—The director 
read a paper on Fijian Burial Customs, by the Rev, Lorimer 
Fison, There is no uniformity of custom in Fiji, so that no 
description of what is done By any one tribe can be taken as 
applicable to all the others, ‘Phe strapgling of widows, 
however, that they might be buried with their dead husbands, 
seems to have been everywhere practised., The widow’s brother 
performs the operation, and is thenceforward treated with 
marked respect by lus brother-in-law’s kinsfolk, who present 
him with a piece of land over which the strangling-cord 1s h 
up. Should he, however, fail to strangle his sister, he is despised 
and ashamed to show his face. When a woman is about to be 
strangled she is nfade to kneel down, and the cord (a strip of 
native cloth) is put round her neck, She is then told to expel 
her breath as long as possible, and when she can endure no 
éonger to streteh out her hand as a agen, whereupon the cord is 
tightened, and soon all is over. It is believed that, if this 

ecirection be followed insensibility ensues immediately on the 
tightening of the cord ; whereas if inhalation has taken place, 
there is an interval of suffering. An excuse fog the practice of 
widow ling may be found in tke fact that according to 
Fijian belief, it is a needful precautionary measure, for at a 
certain place on the road to Mbulu (Hades) there lies in wait a 
terrible god, called Nangga-nangga, who is utterly implacable 
towards the ghosts of the unmarried. He is especially ruthless 
towards bachelors, among whom he persists in clasging all male 
ghosts who come to him unaccompanied by their wives. Turning 
a deaf ear to their protestations, he seizes them, lifts them above 
his head, and breaks them in two by dashing them down on a 
projecting rock, Women are let off more easily, If the wife 
die before her husband, the widower cuts off his beard and puts 
it under her left armpit, This seres as her certificate of 
marriage ;"and, on her producing it to Mangga-nangga, he allows 
her to pass, On the island of Vanua Lewu a noted‘ brave” 
is distinguished from the common herd after death by bei 
buried with his right arm sticking out above the grave-mound, 
m poeta exclaim with admiration as they look pon the 
fleshless arm, ‘‘O the hand that was the slayer of ent ? For 
some days after the decease of a ruling chief, if his seath be 
known to the people, the wild@st anarchy prevails, “Theidaa 
seems to be that not until decomposition may be supposed to have 
made considerable progress is the dead man fairly done with, 
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and his authority handed over to his successor, Hence the 
death of a ruling chief is studiously concealed for » period® ° 


“Varying from four to ten days. By many tribes the burial-place 


of their chief is kept a profound secret, lest those whom he 
injured during his lifetime should revenge themselfes by digging 
up and insulting, or even eating, his body. Hence the surface 
sods are raised with extreme care, b? order that they may be 
replaged with as little derangement as possible, Cave byrial is 
common in Fiji, although by no means universal; m some 
cases artfficial caves are made, either in the sidg of a hill, or by 


sinking a endicular shaft, an@ then putt in a “side 
drive,” # the A ‘ “th 


ustralian gold-diggers call it ; s forms the 
grave,“and here the chief lies with his strangled women under 
him. A stonesloses the entrance of the chamber and excludes e 


the earth when the shaft is filled up. On the death of the king ® 


of the Nakelo tribe three olf men come, with fans in ther 
hands, and conduct the spirit to the banks ofthe river. Here they 
call upon Themt&—the Nakelo Charon—to biing over his canoe, 
and wait until they see a wave rolling in towards the shore, wifich 
they say is caused by the approach of the invisible canoe; they then 
avert their faces, point their fans suddenly to the river, cry aloud, 
‘Go on board, sir,” and forthwith run for their lives, for no 
eye of living man may look upon the embarkation, The grave 
is dug about hip) deep, the body Igid in-it, &nd an old cocoa- 
nut is broken by a blow witha stone, being so held that the milk 
wins down upon-the head of thecorpse, e meat of the nut is 
then eaten by th® three elders, and the grave is filled up.—A 
paper on the Polynesian Race, by C. Staniland Wake, M.A.I, 
was read. The authos proposed to show, first, that the Poly- 
nesian Islanders must be d@scribed as a bearded rather than a 
non-bearded race, and secondly, that, as a rule, they are well 
acquainted with the use of the bow and arrow, and quoted the 
observations of numerous travellers in support of his view.— 
Major-General A. Lane Fox, F.R.S., exhibited some paintings 
and bead mats, the work of Bushmen. 


Physical Society, April 24.—Prof. W, G. Adams in the 
chair.—New members:—The Marquis of Blandford, Mr. J. 
Marshall,—Prof. G. C. Foster read a note by Prof, Rowland, 
of Baltimore, U.S., on the discovery of Mr.-Hall that a e 
magnet exercises an electromotive on a current ina conductor 
crossing its field, as well as a force on the conductor itself. 
This fact will render it necessary to apply æ correction te equa- 
tions which assume that only the latter force acts, The electro- 
motive force in question is at right angles to the direction of the 
current and to lines of magnetic force, Prof. Rowland 
expresses it mathematically in this note, and bases a new method 
of deterpining the value of v, the ratio of the electrostatic to 
the electromagnetic unit of electricity, which gives v almost 
identical with the velocity of light, thus confirming Clerk-* 
Maxwell’s theory of the nature of light. Dr, J. Hopkinson, 
F.R.S., suggested an expression for one of Prof. Rowland’s 
results.—Prof. Foster also read a note by Piof. Wild, of the 
Central Russian Meteorological Observatory, on a mode of 
correcting the bifilar etometer for torsion of its fibres, &c., 
and a method for fin the horizontal component of the earth’s 
magnetism by its aid.—Mr. Ridout, F.C.S., described an 
improved thermo electric apparatus of his construction. The 
author has followed the idea of combining the thermopile and 

vanometer in one instrument on the same base-board, The 

efects of the apparatus as ordinarily made are a too great 
disparity*between the resistance in the pile and in the galvano- 
meter ; the junctions of the pile are too deep, and short-circuit 
the current; the bars too long ande resisting, as well as tto 
numerous; the junctions too elender; themass of matter to be 
heated too great. These defects are remedied by placing the 
bars in glass tubes conpected with these plates of copper ; “making 
the bars half the usual length, and using only a°single pair. 
The defects in thé galvanometer are that the wire does not come 
near the needle; the needles are not of the;best form, and the 
suspension is troukjesome. Mr. Ridout makes the wise a flat 
ribbon mounted on one bobbin; the needles are flat oblong 
plates from the same piece of steel, and magnetised in one 

iece they are mounted on a pivot ing in an agate cup. 

e geveral parts of the apperatus are miftually adapted’ tp each 
other ; and in using it the galvanometer is not joined tothe pile till 
the‘latter has been exposed to the heat,*so as to prevent the current 

enerated abstracting heat from the hot side. “As made by Mr. 
rpwning, the pike consists of a pair of elements } in, long 


, the 
copper connections, bajeg cisculg: platesq dy in. thick and § in. 


diamet&. The pie is supported by thick copper terminals 
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bove the galvanometer, which consists of a copper ribbon 
nlaking sane twenty turns round a pair of astatic needles 1m, 
long and 4 in. broad, pivotedin an agate cup. A contact-key is 
placed on one side, and the whole is inclosed in a glass shade 
peta opposite thé pile, A glassecone protects the front 

om extraneous heat, and aglas case the back. A directmg 
magnet is fixed above the pile. Contact between the galvano- 
meter pile is made after (say) 30 seconds’ exposure to®the 
heat, The pile is affected by a person standing gix feet from it, 
and the radiation Gom stellar space is evident in clear Weather. 
Half a minute is sufficient to put the instrament ready for use*— 
Mr, Ridont also exhibited laboratory experiments showing 
cohesion in by causing it to overflow up an inclined 
drough ; electrolysis of water by a single Grove o bichromate 
“cell, through diminishing the pressuge in the flask containing the 
* water by boiling it and condensing the vapour 'on cooling; a 
differential thermomet#r showing absorption of heat on ligue- 
ying solids; and the production of musical note? in glass tubes 
by cBntracting the bore smoothly to about 4 of the diameter at 
one part, Prof, Foster remarked that the cohesion experiment 
might show the surface-tension, Prof, Guthrie and Prof. Hughes 
offered remarks on the electrolytic experiment, the latter stating 
that he finds the resistancg of an iron cell he has constructed to 
depend on the electfodes rather than the liquid; when the nega- 
tive plate is tempered iron the resistance is low, when soft iron 
it is high,—Prof. Stone exhibited® photographs of Konig’s new 
tonometer described by him at the last meeting, and further 
mentioned that Konig had devised a thermometer based on the 
principle that changes of temperature preduce corresponding 
changes in the vibration rate of a brite ron The temperature 
is found from the rate of the fork by bringing it to a zero rate 
by means of a rider—-Prof. Michin then described his experi- 
ment to solve the problem of transmitting light by photo-electric 
action. Two years ago he conceived the idea of employing for 
this purpose the fact that light falling on a sensitised silver plate 
disengages electricity. He forms a sensitive cell composed of 
two silver plates immersed in a conducting solution ; one plate 
is coated with a sensitive emulsion of chloride or bromide of 
silver. When chloride is used, a solution of salt in water forms 
the liquid; when bromide, a solution of bromide of potash. A 
current is setap in the cell even in the dark, but when exposed 
to the esum light the current is very powerful, and flows 
within the cell from the uncoated to the sensitised plate. Prof. 
Michin also conducted this current by wire to a second cell ina 
dark chamber, and found that it effected a decomposition of the 
sensitive plate in that cell, as shown by a distinct darkening of 
the plate whea ‘‘developed” by pyrogallic acid. The same 
* effect was produced whether the current was reversed “or not. 
Pfof, Michin is contmuing his experiments, and has provided a 
cable contgining a number of separate conductors insulated 
from each other, in order to convey the currents from several 
cells, Prof, Perry feared that the effect would not be strong 
enough; but Prof. Michin said the light of a match pro- 
duced a decided photo-electric effect in the cell, Prof. P 
alluded to the selenium plan proposed b? himself and Prot. 
Ayrton, and id that Mr. Willoughby Smith had observed 
selenium tobe sensitive to the shadow of a flying swallow, 
Prof, Adams testified to the sensitiveness of selenium and its 
power of being directly excited by light, a fact first proved by 
the experiments of Mr. Day and himself. 


Entomological Society, April 7.—H. T. Stainton, ¥.R.S., 
vice-president, in the chair.—Messrs. G. C. Bignelk W. D. 
Caùsdale, Frank Crisp, and the Rev. W. Fowler, were elected 
Ordinary Members, M. E. André a Foreign Membe, — 
Mr, T. Carrington exhibited a pale variety of Arctia caja 
which was bred by a gentleman at Croydon who had been ex- 
perimenting upon the effects; of the rays of light trausmitted 
through glasses of various colours upon this spefies. The speci- 
men exhibited had been reared under green glass, but there was 
no eviddħce to show that the variation was dueto the green rays. 
—The Secretary read a communication from Mr. Rothney, of 
Calcutta, on insects destrpyed by flowers, with reference to a 
note on this subject published in the Proceedings of last yer by 
Mr, J. W. Slater.—The following papers weie read :—Notes 
on the coloration and development of insects, by Peter Cameron ; 
on two gyffandromorphous specimenstof Cirrochroa aoris, DbL, 
an Indian species of mymphalideous butterflies ; and on Cefonia 
aurata and Protactsa bensoni, by Prof. Westwo8d. Specimeus 
and drawings were exbébited in allmtratfon gf the last Pad 
showing the specific distinctness pf the insects in question. 
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Meteorological Society, April 21.—Mr. G. J. Symons, 
F.R.S., president, in the chair,—Rev. J. O. Bevan, M.A., 
F. E. Cobb, E. Filliter, F.G.S., T. L, Gentles, W. A. Hirri- 
son, §.R.G.S., J. W. Peges, F. Slade, and E. J, C, Smith, 
were elected Fellows of the Society.—The discussion on Mr. 
Ejlis’s paper, on the Greenwich sunshine records, 1876-80, 
was restmed and concluded.—The following papers were 
read :—~Oh the rate at which barometric changes traverse the 
British Isles, by G. M. Whipple, B.Sc., F.R.A.S., F.M.S.— 
A new form of Six’s self-registering thermometer, by J. W. ° 
Zambra, F.M.S. 
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Royal’ Society, April 5.—Sir Wyville Thomson,e vice- 

resident, in the chair.—Mr. John Murray, of the Challeng 

xpedition, occupied the evening with an interesting and 
exhaustive paper on thé structure and mode of origin of coral 
reefs and islands. After detailing the well-known and widely- 
accepted theory of Darwin, Mr. Murray proceeded to take 
exception to its general truth, and to substitute a new theory, 
which, in the light of the recent discoveries of the Challenger 
Expedition, appeared at once simpler and more consistent with 
the facts, The main features of this theory were as follows: 
The abundant pelggic life of the ocean was stated to be the chief 
food of the reef-building corals and of the deep-sea animals. e 
Lime-secreting @eatures were especially abundant in tropical 
oceanic wgters, Tow-net experiments showed that in a cubic 
mass of the ocean one mile square by 100 fathoms, there were 
about sixteen tons of carbonate of lime in the form of calcareous 
Algæ, Foraminifera, pelagic Molluses, &c. Although so abundant 
on or near the surface the dead shells of these organisms were 
quite absent from by far the greater part of the floor of the 
ocean, In all the greater depths they were removed during 
their fall or shortly after reaching the bettom by the action of 
carbonic acid, » hich was especisily abundant in deep sea water. 
Other things being equal, they were found at greater depths 
where they were most abundant at the surface, On submarine 
elevations (which were probably all of volcanic origin) these 
dead shells were met with in great abundance: when the depth 
was less than a mile the shells and skeletons of almost every 
surface creature were present in the deposit. Mixed up with 
these we had in these deposits the shells and skeletons of deep- 
sea animals, as Wchinoderms, Annelids, Polyzoa, Foraminifera, 
Corals, &c, In these*more or lessishallow depths the accumula- 
tion was relatively rapid, and the solvent action of sea water had * 
consequently little effect. Eventually this bank reached near 
eno the surface to serve as a foundation for reef-buildin 
corals, As these corals built up to the surface those situat 
towards the outer margin of the coral plantation had a great 
advan! in the more abundant supply of fod, and reached 
the surface first, Ifthe coral-field or plantatiox! were small (less 
than a square mile) the periphery was relatively large over which 
food came from the ocean, and from which detritus was carried to 
the interior; hence the interior was filled up and nô lagoon was ° 
formed. The same was the case when the coral plantation was 


long and narrow. In larger coral-felds—the area increasing » 
as 


e square and the periphery only in an arithmetic progression 
—the interior pasts of the coral plantation were at a relatively 
great dicadvantage, less fo8d and less detritus for filling up were 
supplied per square mile, and in consequence a lagoon was 
formed, Fhe carbonic acid in the sea water removed in solution 
the lime of the dead coral and coral rock from the lagoon, 
the atoll extended seawards the lagoon was widened and deepened 
by the solven,and disintegrating power of the sea water. The 
structure of upraised coral atolls were referred to as confirming 
these views. Barrier reefs were explained on the same prn- 
ciples, Fringing reefs built seawards on a talus formed of their 
own déris and of surface shells and deep-sea shells and skeletons. 
A lagoon-channel was y formed by the solvent action of 
the sea water thrown over the reef at each tide. In this way 
the fagin reef became # barrier reef. Numerous sections of 
the ree a Tahiti, “from the survey of Lieut. Swire, of the 
Challenger, were exhibited. The structure of the interior over- 
hangingreefs, afid of the steep exterior submarine talus, were 
Specially, pointed out and explained. The chief features of 
barrier rok and atolls were quite independent of subsidence, and 
would eg alike in stationary or in areas either of slow 
el@vation or of slow subsidence. Throughout the volcanic islands 
ef the great oceans the evidence of recent elevation was every- 
yhere conspicuous, and the same was the case in regions of barrier 
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scopes submitted to the same circuit ‘of induction, by M. de 
Fonvielle. The velocity of each movable piece is dimimished.e® 
The death of M. de Luca was announced.—The surface of the 
wave considered as a limiting surface, by M. Mannheim.--On 
the numerical calculationsof definite integrals, by M, Baillard.— . 
On simultaneous near equations and on a class of non-plane 
curves, by M. Picard.—On the serieS F, (a, a’, 8, 8’, 7, %, 4%), by 
M. &ppetl.—Infiuence of temperature on the duration of period: 
of a tuning-fork, by M. Mercadier. He corrects a numerical 
mistaken his memoir as quoted by Wiedemapn (with whom he 
is ih ement).—On the theoryeof induction-currents, by M. 
Mascgrt.—On an experimental method fitted to determine the 
lines of surface in stationary flow of electricity throngh con- 
ducting surfaces, by M. Guébhard. Ata short distance from ae 
thin plate of metal in a mixed solution of acetate of lead and® 
acetate of copper, are held the free ends of two conductors - 
connected with a pile; thus a double system of Nobili’s 
rings is produ®ed of remarkable constancy, and regularity, 
and in relation to the positions of the electrodes and® the 
contour of the conducting surface.—Absolute measurement 
of Peltier’s phenomenon on contact of a metal and its solu- 
tion, by M. Bouty.—Measurement of the difference of potential 
of two metals in contact, by M. Pelit. The method (which 
has precision exceeding yhy Daniell) is one of compensation, and 
its principle is, that if two metals, A and B, are connected by 
%& metnllic wire they take the gme difference of potential as if 
they had been ‘put directly in contact. The author studies the 
effects of varied surfaces of metals, change of temperature, and 
influence of ga&es rownd the plates.—On the theory of double 
circular iefraction, by M.°Gouy.—Influence of temperature on 
the compressibility of gases under strong pressures, by M. 


Amagat. When a gas is Vice | compressible than accord- 


reefs and atolls, c@shown by Dana, Jukes, Couthouy, Semper, 

and others. He would expect to find local areas of subsidence 

in thë great ocean basins on either side of volcanic islands and 

atolls, and this is what the soundings of the Challenge and 
Tuscarora seem to show. On the other hand the lines of vol- 

canic islands and coral islands had probably always been the sites 

Z of a gradual elevation, for it must be remembered thatethese last 
* have probably almost all a yolcanic:basis, In all cases the-great 

* agencies are the growth.of the coral where most nourishment 
“is to be had, and its death and disintegration by the action 
of the sea at those parts which cannot be, on account of their 
situation, sufficiently supplied with nourishment. In many cases, 
bd e@ however, this disintegration, by breaking up the reef, sesves to so 
alter conditions that decaying parts get a new lease of fife, and 

wth begins afresh where decay was formerly mamfest. Mr, 

Kiurray applied his theory with smguler success to the discussion 

be of particular gases of coral islands, suchas the Maldive Islands, 
the Chagos Archipelago, and the t barrier reefs of Australia, 

The special merit of the theory is that it does away with the 

eat and general subsidences which is the peculiar feature of 

ir. Darwin’s theory. Of such subsidences there ig no other 

evidence. These views were also in harmony with Dana’s as to 

e the great antiquity of the ocean basins. Ina previous paper he 

° had shown that a study of deep-sea deposits also argued for the 

* permanency and great antiquity of these great Gcean depressions, 

K “The co-existence of fringing and barrier reefsgand of atolls ın 
close proximity (e.g. in the Fiji Islands), which is not easily 
explained by Daiwin’s theory, offers no difficulty svhat@ver when 
looked atin the light of Mr. Murray’s principles. In the criticism 
which followed, Sir Wyville Thomson and Prof. Geikie spoke in 
terms of high commendation of the thoroughness which charac- 
terised Mr. Murray’s paper, and the success with which he had 
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been able to do away with the aenmph on which se the basis less A 
ie of Darwin’s theory, but for the truth of whi ere was no | ing to Mariotte’ - A i decreases : 
poalive evidence. ie o Mariotte’s law, its ae ae increases with the 
emperature.—Researches on the passivity of iron (second part), 
PARIS by M. Varenne. ater alia, an iron rod may beemade ive 
cad, f Sciences, April 26.—M. Edm. B Lin th y. immersion of only a fraction of it in concentrated nitric acid, 
: aoe The. $ allowing “A aa i On he inas and passivity may be produced by prolonged immersion of iron 


in compressed bioxide of nitrogen.—On the proportion of iron” 
in mineral waters of Rouen and Forges-les-Eaux? by M. Hou- 
zeau.—Isomers of phloroglucine, by M. Ggutier.—On fhe pro- 
ducts contained in coke of petroleam, by MM. Prunier and 
Varenne.—On a singular explosion produced during heating of 
wine, and on a new mode of determination of alcohol, by M. 
artha, This explosion was probably caused by inflammation 
oF a mixture of alcohol and air in the tun, M. Wartha is 
seeking to determine the limit of explosion of such mixtures. — 
Syathene reproduction of the alummous silicates and alkaline 
silico-aluminates of nature, by M. Meunier.—On the origin and 
development of the rin ‘the Medusa Encope before fecunda- 
tion, by M. Merejkowsky.—On the apparent analogies between 
choler of fowls and the malady at sleep (nelavan), by M. 
y. 


roblem of the motion of a material point on a surface of revolution, 
by M. Resal.—On the law of distribution, according to altitude, 
of the substance in the atmsphere absorbing ultra-violet solar 
radiations, by M. Cornu. The idefftity of this kw (which he is 
able to determime very definitely) with the barometric formula, 
* shows that the absorption is exercised by the gaseous mass and 
not by aqueous vapour or dust, which leads to different progres- 
sions.—Study of the explosive properties of fulminate of mercury, 
by MM. Berthelot and Vieille. It is simply decomposed into 
carbonic oxide, mtrogen, and mercury. e authors furnish 
data of the heat diberated, the density, and the pressures deve- 
° loped in a closed“vessel. The superior force of the fulminate is 
attributed to the almost instantaneous nature of its decomposition 

by simple inflammation, the almost total absence of dissociation 

*of the produtts, and the great density of the matter.—On the 
cholera of fowls ; studies of the conditions of non-recurrence of 





ethe malady, and some others of its characters, by M. Pasteur. CONTENTS bd 
* The aliments suited to the life of the microbe in the fowl 7 Piae 
disappear in consequence of inoculation with ateenuated virus. — ous Corina or AcE OF TRE ORIGIN oF Srecies. By Prof, T H. 
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penetration of its fragments into the ground, and for the Tha Opportunities of Scienca Masters #& Schools.—Francis 
mode of association of its mineral constituents.—On winter PP sich ied ac “2 Boas Oo see 9 
barley as forage, by MM. Pierre and Lemetayer. It is Ural Crayfish —W. ML Twarversess. | |) 1] LISI 


rather the abundance and precocity of this cereal which 
renders it in demand, than its richness in azotised matter.— 
On appointment of a scientific commission for the Panama 
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years since (NATURE, vol. viii, p. 180), and to Mr- 
Harvie Brown, a gentleman not less well known hy his 
ornighological writings, that a great increase in our know- 
ledge of the subject would accrue if they could but get 
the keepers of the numerous lighthouses and lightships 
along ofr coast to assist ın the work, and accordingly » 
they set about enlisting these men in the service.: We ° 
know not whether these gentlemen had fully appreciate? e 
the unsatisfactory nature of existing records, upon which 
we have just been dwelling, nor does it signify in the 
least. “t was evident to them, and might have heen to 
others, that men who were always on duty and always on 
the look-out would þe able, if so minded and properly 
instructed, to give valuable aid, and that their observa- 
tions would necessarily be of a kind that it was impossible 
for any other class of people to make, for they would be 
carried on at hours when nearly all the rest of the world 
was indoors, if not asleep, and at places at once the e 
most favourahJe and the most inaccessible to any one, ° 
else, e œ 
By what steps Messrs, Cordeaux and Brown proceeded, e 
and hof thay overcame the scruples (if any were enter- 
tained) of the authorities of the Trinity House Board in 
England and of the Commissioners of Northern Lights 
in Scotland, we are not told; but these gentlemen have 
to be congratulated on the result they have attained, 
which appears in the form of a most instructive and 
interesting “ Report ”—the first, we hope, of a long series 
—“on the Migration of Birds in the Autumn of 1879,” 
printed in the Zoologist for the current month, to which 
we beg leave to call our readers’ best attention. It 
appears that forms of inquiry and letters of iastruction 
were sent to various lighthdtises and lightships. To 
begin with thè east coast of Great Britain, it is said that 
such papers were forwarded to twenty-six Scottish light- 
houses,efrom Mirteen, or just one-half, of which returns p 
havé been received, the remainmg thirteen having either 
sent back the forms blank, owing to the unusual scarcity of 
birds last autumn, or having taken no notice of the request 
to fill them up. The same course wfs pursued with ° 
respect to thirty-seven English stations, from fwenty-jive 
of which returns have been received. On thé west coast 
appeal was made to ¢hérty-four Scottish stations, twenty- 
Jour of which replied, and to three on the Isle of Mane 
(the Manxmen were silent), but to none in England-or 
Wales. So much willing co-operation, we confess, we 
could hardly have anticipated, especially on a first experi- 
ment, and it certainly appears from the intelligent remarks 
(of which specimens are occasionally given by the re- 
porters), in addition to the mere filling up of the sheets sup- 
plied to them, that the men must have taken considerable 
interest in the inquiry, as well as have taken no common 
pains in giving the information sought. 
To form any conclusions on insufficient premisses is a 
rank offence in science, and it would be absurd to sup- 
pose thgt this single report throws any light on the 
mysteries of migration, But we are greatly mistaken if 


‘THURSDAY, MAY 13, 1880 ° 





e 
MIGRATORY BIRDS AT LIGHTHOUSES 


ONSIDERING the amount of nonsense tha? has 
been written and still continues to “be wrieten—in 
season and out of season-v-on the subject of the migration 
of birds, it is very refreshing to find two gentlemen in 
this country seriously setting to work,to accumulate facts, 
which may in time be reasonably expected to enable 
ornithologists to arrive at an opinion, more decided than 
anybody can be said to possess at the present moment, with 
regard to that wonderful movement, It might be thought, 
perhaps, that we indeed had already enough and to spare 
of recorded observations, for lists of the arrival of 
migratory birds abound in most of our natural-history 
periodicals, to say nothing of provincial newspapers; but 
it does not require much study and comparison of those 
lists to perceive that, with somè honourable gxceptions, the? 
are obviously the work of persons not at all fitted— 
whether by character, training, or opportuntties it matters 
not—to be competent observers, and consequently the 
records of their observations have done uncommonly 
little to advance our knowledge of the’subject. Every one 
who has tried anything of the sort must admit, if he 
speaks the truth, that the difficulties in the way of 
observing the movements of ‘birds are much greater than 
at first sight would appear to be the case. To carry on 
this kind of systematic observation to any good purpose, 
a man, if hg cannot make it his first object, must yet have 
such occupations as will not interfere with his being in 
the right place at the right moment, and of course the 
ordinary engagements of life are very apt to act as 
disturbing forces and to baffle his best intentions, 
Farmers, in the pursuit of their vocation, are perhaps bf 
all professional men the most suited for the work? but the 
farmer may have to attend a couple of distant market-totvns 
for asamany days in the week, and unless his road thither 
and thence lies favourably, these will be des non so far as 
his opportunities of observation are concerned. A very few 
years’ experience will convince any sensible person that 
the first whgatear of the season is almost always to be 
seen on aecertain.down or heath, and the earliest swallow 
over a certain. pool or reach of a river. Localities like 
these, once discovered, have to be watched daily by him 
who wishes to record faithfully the arrival in his district 
of those farticular species, and the same is to ke said of 
others. Even the most enthusiastic sportsman may be 
hindered by a scor of circumstances over which he has 
no control from visiting for a week or more the particular 
spot in a ĉopse or corner of a bog Where, if there be a 
woodcock or a snipe in the country, he kflows it is sure, to 
be found. Seeing thén that of the various kinds of out- 
door observations few are more subjec? to the accidents 
which affect human „actions and habits than those 
which relate to thg movements of birds, the extemely 
unsatisfactory nature of records made in what is at best a 
casual way may be accounted fpr, and hitherto we bave 
had scarcely aħy records of any gther sort. 
Some time ago it occurred to Mr, Cordeaux, author of 


$ : 
e 1 We give all credit to.these gentlemen for the originality of action, but 
the conc@ption of some such scheme had been taken up before. Among the 
numerous ingwities in which Mr. J. H. Gurney, jun, bad engaged himself, 
he had dy made some endeavours in this direction, and we are in a position 
f say even prior to his time, though nothing camo of It, the had 
e Tt, £ been broached intormally among some zoologi n members o£ me British 
i * u Association for the Advancement ence. act ws, however, 
that excellent little book . “i nee of the Ọ mber believe that Messrs. Brown and Cordeaux were not conscious, as indeed 
District,” foticed in these ‘colttmns some seven or eight 4 ,t could pardly happen that,they should be. 


s 

VoL, XXII.—No, 550 +» ` e ° . F n e 
* ° e 
e 


26 





some of them may not be cleared up by a series of such 
reports, and the chief value of the present successful 
atteApt is, in our humble opinion, to show that the plan 
put into operation by Messrs. Cordeaux and Brown is 
workable, and we sincerely trust that they will continus 


a their enterprising efforts. The amount of cortespond- 


ence and trouble it must give them cannot fail to be very 
great, but they, as well as the lighthouse and lightship 
keepers, will have one kind of reward, and that, perhaps, 
one not altogether unsatisfactory. They will obtain the 
true gratitade of all ornithologists who believe in arnitho- 
logy ag a study of life, and we believe will receive from 
ornithologists without exception the credit and encourage- 
ment they so«ichly deserve. If the scheme can be kept 
going for half-a-dozen years we can scarcely fail to be in 
a position to know something worth knowing of the 
“wild birds that change ° 


Their season in the night, and wail their way 
From cloud to cloud,” 


"whose movements at present give rise to so much specu- 


lation, and thereby, perhaps, penetrate @nother, and 
certainly one of the most interesting of naturg’s seerets. 





THE RIVER OF GOLDEN SAND 


The River of Golden Sand. By Capt, Willam Gill, R.E, 
With an Introductory Essay by Col. Henry Yule, C.B. 
RE. (London: John Murray, Albemarle Street, 1880 § 


HE River of Golden Sand,” the narrative of a 
journey through China and Eastern Tibet to 
Burmah, is Lkely to prove one of the most valuable books 
of travel that have been published for a considerable time. 
It is prefaced by a long ard able introductory essay by 
Col. Yule. In it are indicated “many poins of geogra- 
phical interest in the country in which the River of 
Golden Sand is taken as the axis—the part of Eastern 


® Tibet which intervenes between India and China—and 


the history sketched of exploiations in this extent of 
country previous to Capt. Gill’s. This essay is so full of 
interest and infermation that we shall try to give a 
summary of the facts detailed in it, 

The first thing that strikes an observant eye in looking 
at a map of Asia is the number of great rivers that rush 
outhward in parallel courses within a very narrow space 
of longitude. This forms the most striking characteristic 
of the country between India and China. ® The first of 
these rivers, beginning at the west, is the Subanshiri, coming 
from the Himalaya and entering the valley of Assam. 
The next is the Dihong, which joins the Lohit—Brahma- 
putra proper—at Sadiya. The third river is the Dibong, 
which joins the Dihong before its union with tht Brahma- 
putra. It is now believed that this does not come from 
Tibet. The people of Upper Tibet say they have only 
two rivers coming from Tibet—the Dihong and the 
Brahmaputra. The Brahmaputra*enters Assam at the 
Pool of Brahma. This, from a curus piece of evidence 
given by Col, Yule, is evidently denat with Kenpu of 
Chinese geographers. The Ku-ts-Kiang isealmost, cer-* 
tainly a source of the Irawadi. The remotest sourcesf this 
river do not lie further north than 30° at the utmost, Its 
length is considerably shorter¢han the River of Golden, 
Sand. The Mekong has its source in the far north of Tibet. 
Its lower course has only been known accurately since 
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the French expedition. But the town of Tsiamdo, stand; e 


aing between its two main branches about latitude 30° 45’, 


was visited by missionaries in 1866, so that ts course is 
known as far north as ehis. j 

The Chin-Sha, from which Capt. Gill’s book takes its 
name, ispif not the greatest river in Asia, the longest. 
Capt. Gill followed the windings of this river, with a few 
digressions, during twenty-four marches om his way from 
Batang to Ta-li-fu. This gredt river has its source in 
abouf*go° longitude—almost as far west as Calcutta. At 
this part of its coufse its channel is 750 feet wide, and 
the whole river from banle to bank nearly a mile wide. 
Flowing into China, it receives the mame of Kin-Sha- 
Kiang, which if retains until joined by the Min, coming 
fiom Ssu-ch’uan, There it becomes navigable to the 
sea. The navigation has often many hindrances in the 
way of rapids and gorges. Capt. Gill was the first to give 
us any accurate knowledge of the Yun- nan and Tibetan 
part of this great river. ° 

ə The remaining two parallel rivers are the Ya-lung-Kiang 
and the Min-Kfang. Capt. Gill is the only traveller that 
has traced the, latter river to the alpine highlands. 

How to obtain direch communication between India 
and China has always been a difficult problem. India 
first became known to China not across the mountains 
and through the river valleys, but by the enormous circuit 
of Bactria and Kabul. In the year 127 B.c., Chang-Rien, 
a military leader, in exploring the country round the 
Oxus, brought back a report of a land called Shin-tu, Że. 
Hindu, India. Attempts were made several times to 
penetrate by the Ssii-ch’uan frontier_to India, but with 
little success. Two hundred years later, when communica- 
tion opened with India, it was by way of,Bactria, and went 
on so for centuries. In the “Periplus,” a work of the 
first century A.D., mention is made of trade in silk stuffs 
thgough Bactria to Bhréch. Marco Polo, when making 
his way to the frontier of Burma, went by thé same route 
as Capt. Gill on his ninth march from Ch-eng-t. Tas 
li-fu, which is so often spoken of in Capt, Gill’s book, isa 
central point on the Chinese frontier. For centufies it 
has been the centre of all military and commercial 
communication between China and Burmah, , 

By the treaty ofeTien-tsing British subjects received 
the right to travel in the interior of Chima. Modern 
exploration dates from this, and our knowledge of the 
physical geography, natural resources of the country, and 
characteristics of the people of China have been slowly 
growing.* It must not be forgotten that the migsionaties 
of the Reman Church travelled much over China and 
Tibet. Publicity would have been*agajnst their purpose, 
and geographical research was not their object, so that 
their journals came „before a limited few. Abbé Htc, in 
his famous story pf his journey with Gabet, gave the first 
picture of Eastern Tibet in modern, times in 1850, Carl 
Ritter’s great work, which appeared many years before 
Huce’s, gives a great deal of information of the great road 
by Ch’eng-tu to Lhassa. Apart fsom the little known 
efforts* of the Roman Cathohc missienaries, no attempt 
was made to penetrate those regions until 1861, Blakiston’s 
exploration of the Upper Yang-tzu, after, the treaty of 
Tien-tsing, was gthe firstein this direction. In 1867 the 
greàt French expedition £0 „Ta-li under Garnier was 
wade. “This, was the figst “hime that any European 
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otraveller (not a priest) had seen the Yachi of Marco Polo Capt. Gill has given a remarkable manuscript to the 
since he himself was there in 1283. In 1860 Mr. Cooperg British Museum. Its hieroglyphical characters are un- 
traversed from Han-kow to Bat’ang over the high plateau, known. It consists of eighteen pages about 9} inch&s by 
the tene of “Capt. Gill’s expedition afterwards. Cooper | 3$, éach page having three lines, and the characters read- 
hoped to reach India gy China, but on the Chinese | ing from right to left. The groups of characters are 
frontier his party had to stop their journey owing tq the | divided ¢by vertical lines. Some of them resemble the 2 
disturbed state of the country. There yas not much | old Chinese characters called Chuen-tru. M. Terrier has , 
geographical information collected on this journey. In | in his possession another manuscript resembling this onep 
f872, Baron Richthofen at Ch-eng-tu was on one qf those | but probably Capt. Gils one is much older. Garnier, 
important journeys which forms the groundwork of Capt. | while in Hu-nan, was told that in some caves near that 

¢ Gill's work, His project came to an untimely end. In provinee were found chests containing books written in ® 
° speaking incidentally of the labgurs of the Roman Catholic | European characters. Probably they may have been*bogks 
missionaries, Abbé Desgodins must not be forgotten. belonging to extinct aborigines in phonetic characters. 

In 1873 Augustus Margary was appointed to explore The introductory @ssay, written by so high an authority 
thé@country between the Irawadi and China. He success- | as Col Yule, will greatly enhance the value of Capt. Gill’s 
fully reached Bhamo from China, but on his return journey | work. 
he met his tragic end. Since that time there has been a The work is in the form of a journal, and is so graphi- 
more recent journey aa by Mr. Baber by a new route | cally written that throughout the interest never flags. 
to Ta-chien-lu. ® The account of the journey through the north of China * 

Capt. Gill's first journey, was through the north of | is full of information regarding the physical aspect of the * 
Pe-chih-li to the sea terminus of the Great Wall. His country and Me many beautiful scenes Capt. Gill passed 
ascent of the Yang-tzii is full of interest. The greatest | throug Pekin, it appears, is much the same as in the 
importance attaches to his journgys when Ée commenced | time of Marco Polo, but a great déal of its former ° 
his excursion from Ching-tu to the Northern Alps, to | grandeur seems to have gone. That 300,000,000 of e 
where the Chinese Kiang flows southwards into Ssti-ch’. | people should have remained unchanged for centuries 
uan, It was at this time that Capt. Gill came among | seems a very extraordinary fact. Yet in whatever part 
highland tnbes called Man-tzu and Si-fau. The people | of the world the Chinese are found they still retain the 
along the westward frontier are named by the Chinese | individuality of their 1ace, and act in all things as their 
Lolo, Manstzii, Si-fu, and Tibetan. The Chinese look | forefathers did hundreds of years before. Their lack of 
upon the Man-tzu as descendants of the old inhabitants | imagination and love of independence, Capt. Gill thinks, 

e of Ssit-ch’uan. Man-tzu and Si-fau are ambiguously used. | account greatly for their stagnation. If the Chinese ever 
Si-fau is «sed in Capt. Gis book as applied to a | had any originality, perhaps the worship of antiquity and 
Tibetan-speaking yace in the north-east of Tibet. the system of examination have had something to do 

Capt. Gill had meant to make a journey through Kan- | with eradicating it. e 
suh to Kashgaria, and from that through the Russian | The voyage along the Chin-Sha-Chiang was full of 
dominions toʻEurope. This plan was rendered imprac- surprises; the scenery was constantly changing. At 
ticable by the unsettled state of affairs between England ong, time the river went windjng through “great plains e 
and Russia, His homeward route was the same that | where broad lagoons lay stretching out amongst fields 
Cooper had tried nine years before by Lit'ang, Batang, | that were protected from the summer floods by extensive 
and Ta-f, He left Ch’eng for England by the Irrawadi | dykes and embankments.” Now the gand river, clear ° 
on July 10, 1877. The first important place reached was | and almost green, rolled below cliffs of red sandstone. ° 
Ya-chau, It is here that the trade of Tibet begins, | Beyond Ch’ang “the river narrows from 400 to 500 yards. 
brick tea or cake tea being the staple of the trade: | Steep spurs from the mountains 3,000 feet igh run down 
Capt, Gill gives interesting details about this, and also | to the water’s edge, their sides, wherever not absolutely 
of a sithilar manufacture at Hankow for Mangolia, | perpendicular, covered with long, orange, brown grass? «œ e 
English rupees have become the currency in Tibet. | that seems ® grow almost without sou. On the more 
They have superseded the tea bricks which were for- | gentle slopes terrace’ cultivation is carried on. Little 
merly usgd as money. The great drawback to the | patches of the most bnilliant green, sometimes a thousand 
tea trade in Western Tibet does not lie in the Chinese | feet above the river, show the presence of some indus- 
being unwilling toppefil the landward frontier, but in the | trious farmer who will not leave a square yard unculti- 
jealousy of the Lamas. Their chief desire is to monopo- | vated if the can help it.” “The Chinese,” Capt. Gill 
lise power, enlightenment, and trade, says, after speaking of their great industry, “plough 

Capt. Gill’s second place of landing was Ch-eng-tu, the | about as well as the natives of India, doing little more 
Chinese gate of Tibet, on the Ssii-ch’uan frontier. Very | than scratch the ground. It is true they raise two crops 
little ¢s known of the ethnography ofthe tribes on the | on the same field, as,¢or instance, when they plant opium 
mountain frontier of China, Burma, and Tibet. The two | under rape, or yams®inder millet, They have no know- 
most prominent are dhe Mossos and the Lisus, They | ledge df the nfodes of improvement practised in the 
have ‘some claime to civilisation. The men arg quite ‘varigus breads of cattle ; no instruments for breaking up 
Chinese in appearance, and have adopted the dregs and d and preparing waste land ; no system for draining and 
the pigtail. The women retain a fashion analogows to reclaiming swamps and morasses.” On the banks of 
the fashions of the Swiss and @yreneay valleys. Their | this Ber Capt. Gill saws flowers being picked from a 
vocabularies have go per genj. werds common to Voth, | tree like an apricot-tree. The blossoms were like long 
and showsa connection with some of fhe Burmese. =, conical-shaped pods; on their surface were numerous i 
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` small- flowers -full of pollen. The poor people make a 
ditnk from these instead of tea. This flower could not 
Be Mentised, -although high botanical authorities yere 
consulted- - - 

--The Ghinese could not understand why any one should 
å fravél in discomfort when he could stop at homenmn ease, 
They cherish -the most profound respect for any literary 

*person,-‘so to ‘explain his incomprehensible habit of 
1ovking’at éverything, Capt. Gill went about with a note- 
bdbk"in ‘his handjtelling them he was going to, write a 

* book. He came-on- many villages whose original in- 
habitants had been expelled by the Chinese, who still 
continue their advance, stopping only where the soil and 
the Climate refuse fruits to those industrious agriculturists. 
Ch’eng-tu, where Capt. Gill made some considerable halt, 
has changed much since Marco Polo wrote his description 
ofits) The same ‘river still runs by the city? but not 

e through it, as it did then, The large plain that incloses 
the town has gradually been drained. At one-time it 

* must have been the bottom of a lake. Many insect-trees 
‘were'met with on the way to Tibet. “It % on this tree 
that the insect is bred that produces the gvhit@ wax of 
Ssii-Ch’uan. The trees- are something like willows. 
Here the insect emerges from his egg, and the branch of 
the tree on which he is placed is soon covered with a 
kind of white wax secreted. It is this white wax that is 
so celebrated, and is one of the most valuable products of 
Ssti-Ch’uan. These eggs cannot be exposed to the heat 
of the sun, and-whilst being carried from the breeding to 
the producing district the coolies travel only in the night, 
when the road is said to present a very remarkable 
appearance, as they all- carry lanterns. Ordinarily in 
China no travelling is done at night, and as the gates of 
all towns and cities are closed®at dusk, @id are-never 
pened for anybody, no matter who he*may be, travelling 
at night is rendered impossible. But during the fime for 
bringing the eggs to Kis-Ting-Fu all the city gates are 
open night and day—probably the only exception in China 
to the rule of shutting the gates at dusk. The one day it 
seemed to Cap Gill as if “the happy valley of Rasselas 
had been in Tibet,” the next day he was driving through 
piercing cold, On his way to Batang he had a glorious 
view of Mount Neu-Da. “No words can describe the 

Majestic grandeur of that mighty peak, whose giant mass 
of eternal snow and ice raises its glorious fhead seven 
thousand feet above the wondeging trav@ller, who yet 
stands within five miles of its summut. He can but gaze 
with admiration and appreciate the feelings of the 
Tibetans that have led them to call it Neu-Da, or the 
Sacred Mountain.” 

The Lamas seem to be the great curse of ibet. The 
scapegrace of a family goes into a Lamassery, not, how- 
ever, entirely for devotion, coming home at short intervals 
for amusement. “The Lamas assist in no way in the 
maintenance of the State; their lahds are free from taxa- 
tion, and they do not pay one iot? towards the Govern- 
ment expenses.” The customs of the people of Tibet seem 
to resemble those of the Israelites. Theys pray qn the 


house-tops, pay their cattle-keepers as Jacob did, and set» 


before strangers “butter in a lordly dish.” RP a are 
tion is diminishing in Tibet®by the oppressiow# of the 
Lamas and emigration to Yun-Nan. The land that the 
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it cannot be taxed the burden of taxation becomes heaviege 
on the remaining people, who still have to make up the 
same amount. e 

At Shin-Ku Capt. *Gill bade adfeu to the River of 
Golden Sand and continued his route to Bhamo, in the 
footeteps of Marco Polo and Augustus Margary. He 
came op the seene of Margary’s death. The most fitting 
trihute that could be paid to this brave ®fficer was “tp 
establish in those border-lands the right of Englishmen 
to tr@vel unmolested.” 

Instead of a gigantic river like the Chin-Kiang, the% 
Irawady above Bhamo, theugh wide, is very shallow. The . 
continual rain that falls over its basin-is very great. At 
Bhamo Capt. Gill was welcomed by Mr. Cooper, whọ in 
all his dangerous wanderings had escaped with his life; 
when safety seemed to come he fell by the hand of an 
assassin under the British flag. Capt. Gill’s homeward 
journey was through New Mandalay. P; j 

Capt. Gill’s book will prove ævaluable authority on the 
particular part of China thaough which he travelled. It 
does not represent the scientific results, which were pub- 
lished in the Journal of the Royal Geographical Society. 
His journey in Western China is one of the most success- 
ful that has been made, although it was achieved under 
agreat drawback; he did not know the Chinese language. 
He was, however, very fortunate in his two interpreters, 
but his success was due to his great tact and perseverance. 
He tells his story with a brightness and impressiveness 
not common in modern books of travel, and hfs originality 
and independence of view are evident in every page. He 
has no very great opinion of the Chinese, and his remarks ° 
on their peculiar characteristics are well wortf considera- 
tion, One sees the born traveller in every entry in his 
journal; nothing is thrown in for effect. A great deal of 
his journey was made in the dark, through fog and rain, 
yet he adhered strictly to his rule of writing the accounts 
of the day’s doings every night. This had’ often to be 
done with the coinforting thought that most probably the 
record would be lost. ae 

The work is well supplied with maps and illustrations, 
the former especially being among the most valuable of 
recent contributions to the hydrography of Asia. 


OUR BOOK SHELF 


The Geological Record for 1877. An Account of Works 
on Geile, Mineralogy, and Palaontology published 
during the Year, with Supplements for 1874-1876. 
Edite® by William Whitaker, B.A, F.G.S., of the 
Geological Survey of England, * (Lgndon: Taylor and 
Francis, 1880.) 


We hail with plgasure the appearance of the” fourth 
volume of this most valuable work. The indefatigable 
editor deserves*all praise for the energy with which he 
has worked in getting together a staff of volynteers 
to compile the®useful abstracts of contents of the 
numerous works and memoirs noticed in this volume of 
432 pages. It is unfortunate that the work has now 
fallen two years into arrear, but, new that the staff of 
contfibytors seems to have fairly settled down to its work, 
we* hope the editor wijl soon Be able to reaover lost 
time, and that each succeeding volume will appear within 
the year followmg that for which it is issued. The editor 
has been very hagpy $n discevering a method- by which 


emigrants leave behind them goes to the Lamasseries. {As (ethe offfcers on the staff eof the Geological Survey -may 
e 
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literature, and we heartily wish him success in his work. . 


Ensayo sobre una nyeva enfermedad del Olivo. Por Don 
Pablo Colvée. Publicado en ® Gaceta Agricola del 
Ministerio de Fomesto. Pp. 43, pl. iii. (Madrid, 
1880.) S 

It appears that the Spanish olive crop is bajng jeopardised 
in the neighboughood of Valencia by an insect of tht family 
Coccida, distinct from Lecanium olee, already knowfi as 
attacking the olive, and considered by Don Pabld Golvée 
to be a new species of the genus Aspidiotus, which he 
It apparenfly attécks the tree 
generally, but especially the frat, causing the full develop- 
ment of the latter to be arrested. The greater part of 
Don Colvée’s paper is occupied by considerations on the 
development oE sects in general, and on those attacking 
the olive in particular. The author appears to suggest no 
special remedy, but judiciously invites investigations as 
to whether the attacks of the insect are the primary 
cause of the want ofehealth in the trees, or whether the 
latter does not iffvite the attacks. 





j e 
LETTERS TO THE EDITOR 


[The Editor does not hold himself responsikfe jor Opinions expressed 
by his correspondents, iha lin he erah to fia or 
to correspond with the writers of, rejected manuscripts. No 
notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters as 
short as possible, The pressure on his space is so great that it 
ts impossible otherwise to ensure the ice pa even of comi- 
munications containing interesting and novel facts.] 


Winter “Swallows” 
Somx months ago J tried to investigate, so far as possible, the 


° many recorded occurrences of swallows in this country in winter. 


As might be expected, a large proportion of them broke 
down on inquiry, but there was one which, for several reasons, 
I fhoaght mieh be safely trusted, Ita inthe “Remarks 
on the Weather during the Quarter ending 31st of March, 1864” 
(p. 5), ap ed to the Registrar-General’s Report for that 
iod, stands thus :— 
** Swallows. were xen on January 22d, three miles south bf 
Grantham,” . . 
» Through the kindness of Mr. Glaisher, F.R.S., and of Mr. 
Jeans of Grantham, I was at last put into communication with 
the origin§l circulator of the statement, who obligingly wrote to 
me (omitting names) as follows :— 
A Grantham, Sept. 23d, 1879 
“Sır, —The information given to —s—— respecting the 
swallows, I eg some Sme afterwards was not correct; 
what was taken to be swallows were the common bat. I much 
regret being instrumental in incorrect statements being published ; 
it was an Irishman in my employ who told me of them; he some 
time afterwards showed me what he supposed to be swallows. 
‘I remain, sir, ‘ 
“Your obedient servant, 
ia ws ” 
e 
I leave to others the motal that may be drawn from the above, 
ALFRED NEWTON 
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Magdalene College, Cambridge, May 9 
r e 





Does Chlorophyll Decompose Carbonic Acid? 


I HAWE read with much interest in NATUGE, vol. xxi. p. 557, 
Prof, Lankester’s remarks on the question—Does Chlorophyll 
decompose Carbonic Acjd? and having many years ago made 
experiments on that and kindred topics, should be much abliged 
if you will do me the ffvour to reprint the following extract,from 
a paper I published in the Philosophical Magasine (December, 
1872, p. 425, &c.). Thh is alsoein my sclentific memdirs, 
P 409, 410, * A 

tt The decomposition of carbonic acid by pla&ts is undoubtedly 
the most important ofeall acting-clemia] facts, The existence 
of the vegetgble world, and, indeed, it may said, the ¢kistence, 
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e psefully employ their leisure, by contributing to geological | of all living things, depends upon it, I first gffected this decom- 


position on the solar spectrum, as may be found in a memoir in 
the Philosophical Magasins- (September, 1843). The sults 
ascegtained by meat that time from the direct spectrum experi- 
ment, that the decomposition of carbonic acid is effected by the 
less, not by the more refrangible rays, have been confirmed by 
all recent experimenters, who differ only as regards the exact 


position of the maximum, In the discussions that have arisen, e- 


this decomposition has often been incorrectly referred to the green 
parts of plants, Plants which have been caused to germinate 
and grow to a certain stage in darkness are etiolated, yet these, 
when brought into the sunlight, decompose carbonic acid, and 
then turp green. Thechlorophyll thus produced is the effect of 
the decamposition, not its cause, 
absorptive action of chlorophyll do not necessarily applyto the 
decomposition of carbonic acid. The curve of the productfon 
of chlorophyll, the cugve of the destruction of chlorophyll, the 
curve of the visible absorption of chlorophyll, afid the cmve of 
the decomposition of carbonic acid are not all necessarily 
coincident. To confound them together, as is too frequently 
done, is tg be led to incorrect conclusions.” 

- Nothing can act before it exists, nothing can originate itself. 
Chlorophyll is therefore the result, not the cause, of the decom: 


position, Its continual increase during the life of a plant is an ° 
ing carbonic acik, 


effect of the sam kind. The force decomposin 

does not reside jn chlorophyll, but elsewhere in the structure of 

the leaf, JOEN WILLIAM DRAPER. 
Univetsity, PA ew York, April 28 3 





On a Point Relating to Brain Dynamics 


Any attempt to grapple with the doctrine of Free Will v. 
Necessity on the old lines would probably {and deservedly so) 
not attract much attention. The object of this paper is to place 
a consideration of extreme simplicity under critical notice, which 
would seem to be capable of affording a key to the complete 
reconciliation of the divergent views on a common basis; and 
since the matter to be dealt with will be strictly within the domain 
of natural science, a clear analysis will be rendered possible. 

It is well known that the only attempt to harmonise the 
doctrine of Free Will with the principle of the Conservation of 
Energy consists in supposing that Giving creatures have a power, 


by the mere ex€rcise of t “yill,” of deflecting cles of 
matter within theirebodies from their natural paths, without 
thereby altering the total energy of the particles} ‘This, there- 


fore, it will be observed in the first instance, assumes a peculiar 
physical state of thi to exist within the body of an animal 
which does not prevail elsewhere, or it supposes that the laws of 
nature have not a general application, but that the animal world 
must be made an exception, This at the vewy outset, evidently 
involves a very questionable admission. M. e is simply 
to point out that by taking into account a special consideration 
based on the evidence of modern physiology as to the functions 
of the brain, such an assumption as the above ‘is tehdered 
entirely superfluous, and that even if it could be supported it 
would still miss the main object ın view. é 
Whatever room for speculation there may be as to the exact 
nature of theemental faculties, it is at least very generally 
admitted that these faculfies are most intimately connected with 
or dependent on brain structure. Modern physiological research 
has at least placed this fact beyond question, or it is allowed 
that the mental faculties have at all events a physical side, From 
this, it must follow therefore that what we call ‘‘ identity,” 
character, or individuality (as involved in ‘‘mind”) must be 
dependent on the special structure of the brain; indeed this view 
is so widely prevalent that it becomes almost superfluous to 
insist upon it, Now it may be safely assumed that no upholder 
of Free Will would wish for more than that a person should act 
in strict accordance with his identity or individarlity, for the 
object of Free Will certainly is not to anmbilate individuality 
(or those personal rass $hich constitute character). But is not 
this preci&ly what would occur if this contention for a myste- 
rious power of deflecting particles within the body could: be 
carried ont? fér the effect of this contention would be to make 
he braig superfluous as a directing mechanism, which would be 
tantamount to abolishing it (together with the individuality, of 


er The Mbessity for this special adtumption, in order to prevent Free Will 

from commg into direct collision with the pnunciple of the Conservation of 
Energy, is 39 obvious that it will probably be regarded as superfluous to 
give references to particular authors, , 


Facts derived from the visible © 
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which it is the sea. For where would be the use of the elabo- 
rate mechanism of the brain for directing the movements of the 
bodyif we are to have power of carrying out this same object 
by deflecting particles by ‘‘ volition ” (whatever that may maan)? 
This would be to substitute for the brain, with which the iden- 
tity is bound up, the empty nothing ‘‘volition.” In that the 
brain directs the corporeal movements; the identityy or that 
which constitutes the very essence of indtviduality, thereby 
directs, What more would we have? Attempt to supplant the 
ebrain by the vague notion “volition,” and the individuality 
ceases to exist ; or that very end is attained which those who 
support Free Will most wish to avoid. 

rom the very fact that the brain is Anown to existait there- 
fore should be perfectly conceivable (if not even à Wriori a 
natura conclusion) that the brain might be a mechanism com- 
peent to regulate allt the motions of the corporeal system (for 
a set of dynamical conditions adapted te any effect is conceiv- 
able). In vieW of this, does not the assumption of this myste- 
rious ‘deflecting power” seem all the more unwarrantable, or 
even absurd ; as if it were imagined that the brain, being already 
there to direct the corporeal movements, something additional 
were necessary to direct the brain, or as if it were supposed that 
{the brain being the seat of the identity] something besides the 
identity were required to direct the actions of the body? This 


+ would seem to be no more than a specimen of the kind of incon- 


‘this fact has naturally made strict Causal 


egruities which may be expected to present thgmselves by any 
attempt to evade physical principles. 

It could not, however, be said that the oppogite pArty were 
entirely free from error. For theie appears to have been a 
notable oversight on the side of those who uphold strict Causal 
Sequence in nature (sometimes called ‘‘ Necessity”) in failing to 
appreciate adequately the important influence (on the question of 
Free Will) of the fact that the brain is the seat of individuality, 
as above insisted on. For the omission to give due import to 

ap to appear 
as a sort of grinding process, whereby man’s actions are 
determined ind. {y of his individuality; a view which 
is no doubt repulsive, and may have served as some excuse for 
the invention of the curious device of deflecting particles by 
the “mind” or “will.” Tt will be observed, however, that by 
simply substituting the word “brain” (which includes ‘‘ mind”) 
for the word ‘‘ mind ” in thesforegoing sentence, a deflection of 
particles of matter (re nted the direction of material 
operations by the brain) then can take place in accordance with 
and not in opposition to the laws of nature. For from the very 
fact of the brain substance forming part of the materia] universe 
it must of course influence apd direct material operations in, con- 
formity with natural causes, 

Could it be justly said that there is any compulsion in this? 
Can there be co ion in being obliged to act in accordance 
with one’s indiviguality or identity (determined by brain struc- 
ture), since the only conceivable escape from this would be to 
act in opposition to one’s identity (scarcely a desirable end)? But, 
vit may be argued, there is still some coercion left here, because, 
gihougt brain structure may be the seat of individuality or 
‘í mind,” nevertheless, since our brains were originally formed by 


the operation of causes beyond our control, there is coercion in 


this a pect of the case, But then do even tpe most ardent 
supporters of Free Wull ever dream of upholding the ex- 
pectation that an individual should have a control in the 
original formation of his brain? or do they not concede (and 
rightly) that the ideal of Free Will is that an individual should 
act in strict accordance with (and not in opposition to) his own 
identity? Yet this is precisely what the believer in strict Causal 
Sequence, who has a just appreciation of the furktions of the 
brain, will maintain must necessarily occur. Solely in virtue of 
the fact that there is strict Causal Sequence in nature are the 
actions bronght into strict conformity with individual brain 
structures (or with identity). If the principles of dynamics were 
not rigid, or if the laws of nature were liable to alteration, a 
man’s actions might sometimes be i harmony with his brain 
structure, sometimes in discord with it;eor any mumber of 


1 Does it not seem a violation of principle, or a kind of inconsistency, to 
that the brain does, ın fact, direct certain motions cf the derporeal 


system (and even those of a complex character, such as the di estion of thee 


food, the circulation, &c), and yet to assume that the brain “would be 
incompetent to d.rect a¢/ the motions of the body? It may*be sgjd that a 
reason.ng process accompanies the dingction of some of these ions, byt 


not others. But then ıs not reasoning itself a brain process, or is it nèt 

universally admitted thet the zensomng faculty (whatever its exact nature) 

is at least connected with the brain, or a physical side, just as, indeed, 

the mental faculues generally (or “ mind ”) could not exist without brain? 
e se 


persons, though possessing totally different brain structurege 
might act identically. The questionable expediency of the pro- 
ceeding of those who are disposed to grumble at what they term 
the ‘‘iron” laws of nature, becomes appgrent heye. è 

But is it not, after all, tnore satisfactory to look to a definite 
physical basis for identity or idividwplity, as dependent on the 
magnificat mechanism of the brain, in preference to the super- 
ficiaP view of ignoring all this? No doubt there have been mis- 
understandings n both sides of this Free Will v. Necessity 
question.—The Free Will party, failing to appreciate justly the 
sequence of cause and effect; the “Necessitarians, on the other, 
hand, omitting to realise fully the important bearing of the rela- 
tion of individuality to brain-structure on this question. No, 
logical ground®could be given why a complete agreement should e 
not be possible on this subje For there can evidently be but 
one correct view on any subject or question whatever. Moreover, 
from the very fagt of the fundamental character of this question, 
it would follow necessarily that the wrong view on this suject 
must involve a great error, which, therefore, could hardly escape 
detection under a careful analysis. The divergence of views 
here is, however, no doubt more apparent than real, For if 
Free Will may be justly regarded as the freedom to act in accord- 
ance with identity (or as the assertio& of jndividuality), then 
such freedom of will actually existsp and moreover the very con- 
dition for its existence is seen tp be the prevalence of that strict 


Causal Sequenee in nature demanded by the Necessitarians, 


Thus the two views would show themselves capable of recon- 
ciliation on 2a,common basis. That this fact should have 
apparently hitherto d&caped appreciation may possibly be to 
some extent due to that spirit of partisanship which has so 
largely entered into this question, whereby the judgment may 
be allowed to be unconsciously biassed, so that in some cases, 
instead of searching impartially as to what ¢s truth, the inquiry 
has perhaps rather been as to what oxghé to be truth, 
London S. TOLVER PRESTON 





Curious Botanical Phenomenon 


ABOUT a fortnight ago I noticed a curious phenomenon in 2 * 
wood near Leyland, Lancashire. The ground wa» strewn with 
a layer of about eight to ten inchesof old sodden leaves, covered 
at the surface by dry withered ones. A qħantity of h¥acinths 
(not yet in flower} were growing on this ground, and many of the 

lants had pierced through the withered leaves to the extent of 
kom half an inch to three inches, carrying them up above the 
general surface, Some of the hyacinths had in this way pene- 
trated through more than half a dozen withered leaves, get here 
and there several plants were gathered together af their tops bysa 
number of old leaves, through which they had conjointly grown. 

The question arises as to whether the hyacinth Shotts had 
pierced through the withered leaves on first issuing from the 
ground, when the dead leaves were soft and wet, and so lifted 
the latter to the surface where they became dried, or whether 
they had actually pierced through dry leaves on the surface, 
M, F. 





Carboniferous Forest at Oldham 


IT may perhaps be interesting to the readers of NATURE to 
know that here at Oldham we have recently laid bare a fine 
sanple of a carboniferous forest. We are here,*as you are 
aware, sRuated on the middle coal-measures, Oldham Edge 
(800 feet) being the highest outcrop of thag series. 

I have been watching with increasing interest during the past 
eighteen months the progress of disinterment. For some time 
at the commencement the trees occurred at considerable intervals 
of time, but of late they have turned up more frequently, scarcely 
a day now passing without one or more being unearthed. They 
are, I am sorry to say, highly perishable, and if the nepessities 
of the works did®not require their removal they would all 
bane Vit during a single winter if exposed to the weather. 

e result of the combined action of the two great faults that 
cross“Oldham in a direction parallel to each other has been to 
throw up to the surface several seams of coal and beds of shale 
ang sandstone. . F š . 

On the eastern escarpment of the ‘‘ Edge” a quarry has been 
dug in the a ae shale above what is here known as the 
‘Bent Mine, ’ in order to make bricks of the extracted mate- 
rials, gin quarrying tkis bef tie trees Hhve been laid bare in 
considerable numbers, Sofe of them show the Sharacteristic 
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markings of Sigillariæ, longitudinal flutings and the usual leaf- 
scars, stigmarian roots and rootlets attached, &., others not so, 
well praeve, being of doubtful affinities. Of course they are 
now but ere nothing remaining of the original trees except a 
thin film of coaly matter representing the bark, They measure 
in height from three to teg feet, and have a diameter of from 
one foot to two feet four inches. I think it may be safely stated 
that they were merely hollow stumps when finally sAbméged, 
fronds of ferns, lepidodendroid twigs and leaves, apd other 
vegetable waifs having found their way into the hollow cylinders 
and left their impress on the inclosed matrix. tts 

I may add that there are several horizons of growtp, one 
forest having grown above another ; sti ian roots and root- 
lets, calamites, lepidodendroid stems anf leave’, lepidostrobi, 
and masses of leaves of unascertajned species being indiserimi. 
nately mixed throughout the whole section, the ferns, however, 
being met with in greatest numbers near the “Rases of the erect 


Ris perhaps worthy of remark, too, that there is no accumu 
lation of coaly matter in the section revealed, nor is there any of 
the usnal ‘‘ floor clay” about the roots of the trees. 
29, Radcliffe Street, Oldham | Jas. NÆELD 
. 





e 
Fungus Inoculation for Insects 


e 
THE importance attributed by Dr. Lankest® (NATURE, vol, 
xi, p, ue ‘Prof. Metschnikoff’s suggestion of a deliberate 
cultivation of an insect’s-disease-produging fingus, and the 
application of the cultivated fungu¢ in quantity to places in- 
fested by these insects,” invites attention to the fact that the 
suggestion has been anticipated in a very serious and earnest 
way by my friend the distinguished entomologist, Dr. John L, 
Le Conte of Philadelphia, in his presidential address before 
the Portland meeting of the American Association for the 
Advancement of Science, in August, 1873. 

His address concluded with ten suggestions for the promotion 
of economic entomology in the United States, and the seventh 
reads thus :—‘‘ Careful study of epidemic diseases of insects, 
especially those of a fungoid nature; and experiments on the 
most effective means of introducing and communicating such 
diseases at pleasure,” 

The teasons for mfiking this suggestion are fully stated in the 
preceding paragraphs of the address, where the observations on 
which it is based are detailed. 

Dr. Le Conte’s first ion was, ‘‘ Reorganisation of the 
Department of Agriculture [at Washington] on a scientific basi, 
for the proper protection and advancement of agricukural in- 
terests,” Had this suggestion received the attention which.has 
been given to many other subjects of less practical importance, 
the prefenf reclamation for him of priority in the case of his 
seventh suggestion, would probably have been rendered un- 
necessary ; and the credit of introducing a more reasonable 
method of extirpating insect-pests than the dangerous plan of 
distributing potent mineral poisons to careless or uneducated 
persons for uy in the fields, would have been secured to the 
nation to which we have the honour to belong, 

Dr. Le Conte’s address may be found in the published volume 
of the Proceedings of the Portland meeting ; but it was reprinted 
by him and extensively circulated and favourably commented 
upon at the time, his desire being precisely that so well ex- 
pressed by Dr. Lankester ‘‘to do something to persuade ‘ prac- 
ticgl’ men that all science is deserving of their reSpect and 
encouragement,” Wg all*hoped that such eamest words from 
so high an authority would have their due effect upon Congress 
and inaygurate a long-desired reform of our Agricultural Bureau. 
But it has happened, as in so many other instances, that we 
have had to wait seven before even ay echo reaches us 
from a distant part of the world, where the labours of Prof, 
Me ikoff have procured an intelligent appreciation of the 
value of Dr. Le Conte’s suggestion, so littl® comprehended by 
the powers at home. J. P. LESLEY 

1,008, Clinton Street, Philadelphia, April 10 


. ° 
. * Carnworous Wasps 


A SERIES of letters, under the’ aboye heading, have appeared 
in NATURE for several weeks past? The faets they contajp, 
although interesting ig themselyess areegothing new to ento- 
mologists, hat wasps are carnivgrous, that they chase flies, 

e. 




















&c., was known long ago (compare Westwood’s ‘Introd. to 
Entomol.,” ii, p. 246). wasps cut off the wings of flies 
before sucking them was observed by Dr, Erasmus Darwin 
in tke last century (see J. H. Fabre, ‘Souvenirs Entomolo- 
giques,” Paris, 1879). AN OLD ENTOMOLOGIST 


e Heidelberg, Germany, May 6 
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Seeing by Telegraphy . 

WE beg to thank Mr. Gordon for drawing attention to the 
fact that the principle of rotation of plane of polarisation of light 
in a magnetic field could not actually be employed with the form 
of receiyer symbolically described by us in NATURE, vol. xxi. 
p. 589. Having satisfied ourselves that there could be ne doubt 
of the feasibility of using the first form of apparatus, which ‘we 
spoke of, as a receiver in a sight telegraph, we merely wished to 
point out, at the end of our letter, that other methods might 
perhaps be employed ; and we still have no doubt that with a 
certain proper ent of the apparatus not only the effects 
observed by Dr. Kerr, but other of the Faraday polarisation of 
light effedts might be practically made use of. For it must be 
remembered that the actual electric currents now used to transmit 
articulate speech are only one forty-millionth per cent. as strong 
as those nec 
whereas it required several Grove’s cells to show in a decided 
way the old exBeriment of the sound emitted by an iron bar on 
being magnetised. 

And in fact"ve may go further, and mention that we have for 
the last year, or more, held the view that just as all electric con- 
ductors turn into heat energy a portion of the energy they transmit 
as electric current, so there must be some bodies, presumably of 
the sulphur selenium order, which, when properly employed, will 
convert a portion of the current energy into visible luminous 
vibrations, and may therefore be used as receivers in a sight 
telegraph. 

As to the other objection that might have been made to the 
method as po ly described by us in consequence of the large 
number of wires, we need hardly mention that in practice a 
telegraph engineer would avail hi of the principles of 
muluple telegraphy. JOHN PERRY 


May 3 å W. E. AYRTON 





e 
Anchor-Ice 


In confirmation of Mr. Rae’s views upon this subject, the’ 
following’ results of observations made upon the Charles River, 
Mass’, may be of interest. © 

Anchor-ice is usually formed at night during a sudden ‘‘cold 
snap,” when the river is not covered with surface-ice. It seems 
to consist of sma'l masses of needle-like cr§stals grouped in 
stellate forms, and distributed pretty evenly throughout the body 
of water, 

These adhere readily to any obstruction, accumulate 
rapidly upon it. Thus the iacks or strainers through which the 
water passes to the mills are covered and closed by it, so that 


only be kept running by constantly removing it with a rake, 

This foe adh&ive a enacious. I have frequently seen it 
accumulate upon portions of the extreme edge of a mill dam 
(over which was pouring water a foot in depth) until ıt reached 
the surface, resisting for a considerable time the enormous 
pressure to which it was thus subjected. It usually disappears 
soon after sunrise, r 

Detached portions of the accumulated masses always 1ise to 
the surface, but the original crystals, if not heavier than water, 
seem to be at least as heavy. The general a ce of this 
ice when removed from the water resembles of sherbet or 
‘(water ices.” Ag these are frozen quickly while in motion, 
they are apparently formgd under similar conditions, I have 
never seen anchor-ice excgpt in rapid currents, 

Boston, U.S.A., April 24 CFC, 


Sopec CHLORIDE Crystais.—Dr. Ord refers Dr. Ralton to 
Dr. Beals book on ‘Kidney Diseases, Urinary Deposits, &c.,” 
ed, 1869, p.467, and the figure at p. 130; also Thudichum’s 
“Path of the Urine.” eè 


e OXONIENSIS.—Apply to the Secretary, British Association, 
Albemarle Street, W. ; 


to work even a delicate telegraph relay, . 


the flow of the water is absolutely stopped, and the mills cane 


A| 
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FURTHER OBSERVATIONS AND RESEARCHES 
ON FLEUSS'S SYSTEM OF DIVING AND 
LIVING IN IRRESPIRABLE ATMOSPHERES" 

yo will find’in NATURE, vol. xxl. p. 62, the experi- 

ments I made in relation to the process of living 


“Nex under water by means of -the Fleuss apparatus. «I there 


related what I had observed after Mr. Fleuss had 
been under water at a very low temperature for the 
period of an hour. A few days later I made another 
observation on a different plan. I filled the large diving 

e bell at the Polytechnic with’carbonic acid gas, displacing 
every portion of air, I then let the bell go d ten 
inghes under the water, so as to put the gas under pressure, 
and all the while I kept a stream of gas pouring into the 
bell, and causing a constant bubblifig of gas out of the 
mouth of it into the water. This done, Mr. Fleuss put on 
his-dress and helmet ‘and entered the bell. He sat in it 
over the water for the period of twenty minutes, the 
pressure and constant stream of gas being maintained. 

a At the end of twenty minutes I signalled to him to come 
out, and had the bell brought round to the side of the 

‘tank, He returned into the air quite uflaffected. His 
pulse, which was beating at 72° in the migute when he 
went in, was at 68° when he came out, and quite steady. 
His temperature in the mouth, which wae at 982° F. 
when he went in, was at 97°5° when he came out, and in 
a few minutes was at its natural standard. He said he 
had felt no oppression whatever, and would have remained 
an hourin the gas if I had allowed him. 

While the diving-bell was still charged with a large 
volume of: carbonic acid gas I got Mr. Fleuss to go into 
it again, and then oanset. into the bell vapour of amyl 
hydride until I had made an utterly irrespirable atmo- 
sphere from that vapour alone. In this way I formed an 
atmosphere which closely resembled the atmosphere of 
the mine charged with choke-damp, except that the 
vapour-I used is more determinate in its narcotising 
action than choke-damp. “In this mixed atmosphere, in 
which a man unprotected would have béen absolutely 
unconscious in less than a minute, Mf. Fleuss remained 

. for twenty minutes. At that time:he came out of the 
bell in the most perfect condition, in a word, altogether 
unaffected. y . 3 

The principle of' the Fleuss system is very simple. 

Within the helmet, whichis of the usual shape of a diver’s 

- helmet, there i®a space equal to & quarter of a cubic foot 
inclosed in metal. ` This“space is charged with oxygen 
under pressure, the compression giving a supply of the 
gas sufficient to last for a period, of five hours if neces- 
sary. Asarule Mr. Fleuss charges for three hours under a 

epressure of about eight atmospheres. This is his supply 
of vital air. In the cuirass, which is the next part of the 
apparatus to be described, he has,two metM cases, one in 
front, the other at the back. ‘These cases are filled with 
small pellets of: porous india-rubber charged with caustic 
soda. Over this surface of soda’ he can exhale his breath 
with perfèct freedom, ‘and at the lower part of each case 
he has a small trough under a perforated bottom, in 
which the water of the breath, condensed in*passing, is 
caught. Lastly, he has a double-valved mouthpiece, 
made almost exactly after the plan of the late Dr. Sibson’s 
chloroform mouthpiece, to which is attached a large 
elastic artificial trachea, or windpipe. 

These are the effective parts of the apparatus. The other 
parts, common to the diver’s dress, aye the waterproof 
jacket and leggings and-weighted boots. 


In preparing for his work Mr. Fleuss prqceeds 43 you 


will see (for he will go step by step through the process 


of assuming his dress). He first charges his helrfiet with 
oxygen. He does this from one of Orchard’s ‘compressed 
oxygen bottles, measuring the pressure by a freserre: 
ae A batracted from lecture delivered ts the Society of “Arts on Thursday, 
ay 8. . 
e 2 


eproof dress. 


gauge. This ready, he puts on the cuirass and the waters e 
Then he ties firmly over his mouth. an 
nostrils the double-valved mouthpiece, and connects the 
free end of the artificia} windpipe witb a tub@leadinginto 
the soda-chamber in front of the cuirass, Finally he 
assumes,the helmet, and when tĦat is on and closed he 
is camplete. . 

The mode ig which he lives in this closed dre§s is as 
follows*—-By a valvular opening he lets iato the helmet 
froth the compiessed store of oxygen a stream of oxygen, 
whick Yiffuses into the space between the helmet and 
cuirass and his body—his breathing- or air-space. When 
he inhales thtough the mouthpiece he draws in the oxygen $ 
through the two side valwes into his lungs. When he 
exhales, those yalves close, and so his exhaled breath 
passes throughethe tube and over the soda in the soda- 
chambers, and down the chamber in front along a aon- 
necting tube into the lower part of the chamber at the 
back ; then, ascending through that chamber, it escapes 
in paré into the helmet by a tube from the back chamber 
near the shoulder. In its passage through these two 
chambers all the carbonic acid pf the bfeath is fixed by 
the soda, and most of the water is condensed in the 
troughs. The return oxygen and the nitrogen of the 
expired breath passes over free and enters the helmet, 
where it meets and admixes, by diffusion, with the 
oxygen which is adthitted from the oxygen reservoir. 

Thus there is constantly being made within the dress a 
fresh supply of air for respiration, while the product of 
respiration’ and of animal combustion—carbonic acid— 
which would be dangerous if it were not removed, is 
removed and fixed by the soda. 

Mr. Fleuss relies on two practical indications for supply 
of the oxygen from the reservoir. If he feels any undue 
pressure on the drums of his ears he knows that there is 
too much oxygen in the helmet. If he feels any sense of, 
suffocation he knows that the oxygen 1s deficignt. In the 
first instance he stops the entrance of oxygen for a short 
time ; in the second case he lets in a ferther supply. , 

It must be admitted that this plan is not one that 
ensures a due admixture of oxygen and of nitrogen 
agcording to the atmospheric formula, and there can 
be no doubt that he ıs always breathing,while in his 
dress, £n excess of oxygen. This fact opens up the 
question once more of pure oxygen as a supporter- of 
natural life. As 

In my experiments on this subject reported to the 
British Association for the Advancement of Science in 
1860, I showed that oxygen supplied in steady current 
from a fresh source, and not breathed many times over 
again, would support life readily enough for long periods 
of time—extending in one experiment to thfte weeks—at 
a medium temperature; but that at.a low temperature, 
35° F., it became negative, so that animals went to slee 
in it and became cold; while at a -high temperature, 75 
they beeame heated in it, underwent rapid wasting, an 
ate voragiously. 

In another paper, published in, 1869, I tried to prawe 
that the use of nitrogen in the atmesphere is not to act 
as a mere diluent and economiser, but as an equaliser of 
the temperature, and so to make the combination of 
oxygen with the blood and the tissues equable in the 
different region? of the globe. r 4 

Mr. Fleuss’s experiments are in éntire accord with these 
views. He can®live, with oxygen in excess, fêr long 

riods in medium temperatures, Ina cold temperature 
fis wn heat goes down several degrees below. the 
standard. In a high temperature heewould become over- 
heated, But between a range of 35° F. on the one side 
antl 75° F. on the other he is, in*my opinion, sefe in his 
closed oxygenated chamber. Whether hecan descend to 
the same depths as-otfer divers—say to 86 feet—and 
remain there, hag toebe proyed. Theoretically, he ought 
to be &ble to do so, butein fhis field of inqgiry he must 


I 


g 


e under the water. 
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win his spurs. "The lowest depth te which he has 


require to be approached to o'r3 inch to allow the dis- 


s descended is 25 feet. He has walked under water a | charge to take place in air. We may,therefore assume 


distance of four hundred yards in a straight line. z 


Some improvements may be made in the arrangements. 
He might suppšied with a feading-apparatus, and so 
remain under water several hours longer than he has 
done. At present he ffhds from two to three þours no 
difficulty. ; Pa 

The oo Sart I have made withgthe apparatus 
indicate that éhe dress and apparatus may be used 
for entering wells, burning houses, and mines that* are 
charged with suffocating gases. In the miné tlfe,dress 

e Would be invaluable, and if a telephonic connection could 


è be set up between the man in the dress an@ the outside 


world—an adaptation I belieee to be quite possible—a 
remarkably useful advance would be mie. 

I will now ask Mr. Fleuss to make ene experiment 
wifich will be a visible exposition of the perfection of his 
apparatus as he stands equipped in it. The directors of 

e Royal Institution have been so good as to lend me 
the glass chamber in which Prof. Tyndall experimented 
when he was demonstrating the mask he invented for 
breathing in an &tmosphere charged with dense fumes of 
smoke. This chamber I have had charged with carbonic 
acid, so that it has in it an irfespirable atngosphere. In it, 
as you will see, a candle cannot be lighted, and a taper 
will be extinguished. Mr. Fleuss will go into the cham- 
ber, sit down in it, and wait there “until the current of 
carbonic acid which is being admitted forms an absolute 
atmosphere of the gas to above the level of the top of 
his helmet, and there he will remain, if we like, until the 
supply of oxygen in the helmet is exhausted. 

he next step onward will be to construct a small 
closed canoe, in which the apparatus can be fitted ona 
larger scale, and in which men, or those who are in the 
canoe, can rise or sink in the water and be propelled 
This is a certain extension of the 
system now under our consideration, and when it is com- 
pleted, my idea that the next greatest geographical dis- 
coverfes will be made on the floors of the great oceans 
may not be so far wide of the mark as was once 
supposed, 
B. W. RICHARDSON 
. 





e « THE AURORA BOREALIS: 


ŒE experiments on the electric discharge, which have 

been already published in the PAz/. Trans. and the 
Proceedings of the Royal Society, enable us to state with 
some degree of probability the height of the aurora 
borealis when its display is of maximum brilliancy, and 
also the height at which this phenomenon could not occur 
on account of the great tenuity of the atmosphere. 

In Part III. of our electric researches, Pil. Trans., 
Part I. vol. 171, we have shown that the least resistance 
to the discharge in hydrogen is at a pressure of 0'642 
qiillim., 845 M ; after this degree of exhaustion has been 
reached a further redaction of pressure rapidly increases 
the resistance. hen the exhaustion has reached o’002 
millim., 3 M, the discharge only just passes with a poten- 
tial of 11,000 chloride of silver cells¢11,330 volts); at the 
highest exhaust we have been able to gbtain (and which 
we believe has not been surpassed), namely, 0’000055 
millim., 0'066 M, not only did 11,000 cells fail to produce 
a discharge, but even a I-inch spark*from an induction- 
coil could not do so. 

Although we havé not experimentally determiged the 
pressure of least fesistance for air, we have ascertained 
that while thee discharge occurs in 
spheri@ pressure between disks 0'22 inch distant, *they 


**On the Height cf the Aurora BoMalis,"’ r read at the Royal 
Society. a Yaren Re La Rue, Me C.L., F.R.S., and Hugo W. 
Müller, Ph.D., F.R.S. e . - > 

f £ p o 2 *e 


that the pressure of least resistance for air is 


. goa X I3 = 0'379 millim., 498°6 M. 


24 


* At a, height of 37°67 miles above the sea level, the 


atmosphere would have this pressure (neglecting change g” 


of temperature), and therefore the display at this elevation 
would be of maximum brilliancy and would be visible ag 
a distance of 585 miles. 

The greatest exhaust that we have produced, 0'000055 
millim.y 0°066 M, corresponds to a height of 81°47 miles, 
and ae 11,000 cells failed to produce a discharge in ° 
hydrogen at this low pressure, it may be assumed that at 
this height the discharge would be considerably less 
brilliant, especiallyein air, than that at 37,67 miles, the 
height of maximum brilliancy. 

At a height of 124°15 miles the pressure would be only 
000000001 millim., o’00c01 M, and it is scarcely probable 
that an @lectric discharge would occur with any potential 
conceivable at such a height. 

The colour of the discharge varies greatly with thee 
tenuity of air @r other gas with the same potential. Thus, 
in air at a prgssure of 62 millim., 81579 M, the discharge 
has the carmine tint which is so frequently observed in 
the disBlay @f the aurora ; this Corresponds to an altitude 
12°4 miles, and would be visible at a distance 336 miles. 
At a pressure of 1'5 millims., 1974 M, corresponding to a 
height of 30°86 miles, the discharge becomes salmon- 
coloured, having completely lost the carmine tint. At a 
pressure of 0'8 millim., corresponding to 33°96 miles, the 
tint of the discharge is of a paler salmon colour, and as 
the exhaust is carried further it becomes.a pale milky 
white. The roseate and salmon-coloured tints are always 
in the vicinity of the positive source of the electric 
current, the positive luminosity fades away gradually, and 
frequently becomes almost invisible at some distance 
from its source ; as, for instance, in the hydrogen discharge 
at a pressure of 2'3 millines., 3027 M, shown in the 
accompanyifg figure,®H, which resembles in some 





hydrogen eat’ atmo-9| respects the phenomena of the aurora, The discharge 


at thé negative terminal in air is always of a violet hue, 
and ghis*tint in the aurora indicates a proximity to the 
negative source. _ e 

The following table, with] the exception of pressure 


e in Aberdeenshire, he saw, érom 8.30 to 


` Hood, and Richardson. 
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o'ooo00001 millim., exhibits deductions from actual 
observations :— 





Height | Visible 











Pressure mm. | Pressure M, miles. lat miles. Remarks. 5 
0*00000001 O'00001/124°15) 1061 | No discharge could 
occur. e 
"000055 0°066 | 81°47} 860 | Pale and faint. 
0°379 499 0 3767| 585 | Maximum brilliancy. 
belt > 10530 33°96} 555 | Pale salmon. 
1'000 13160 32°87| 546 | Salmon colcured. 
1'500 19740 30°86} 529 oy 
e 3'000 39470 27°42) 499 | Carmine. è 
20 660 271840 17°86] 403 B 
63/000 81579°0 12°42] 336 oR 
118*700 156184°0 11°58} 324 | Full red, 


It is conceivable that the aurora may occur at times at 
an altitude of a few thousand feet. 


The following letter has been sent us in reference to the 
. tbove paper ;— 


Meteorological Office, 116, Victoria Street, 
` i ondon, S.W., May 1, 1880 

With reference to a paper at the Royal Society on the 
height of auroras by Dr. De la Rueand Dr. Mjjller,®the fol- 
lowing remarks in Miiller’s “Lehrbuch der kosmischen 
Physik,” 2nd Edition, 1865, p. 558, may be of interest to 
your readers :— 

“ Hansteen finds for the aurora of January 7, 1831, a 
height of 26 geographical miles, by combining the height 
of the arch at Berlin and Christiansand in Norway, while 
Christie calculates the height of the same aurora at 
between 5 and 25 English miles, from observations made 
in England. 

“The determinations of modern physicists place the 
aurora at a much lower level than was aeai assumed. 
Mairan gave the mean height at 120, Cavendis (1790) at 
60, and Dalton (1828) at ony 18 geographical miles, 

“Farquharson makes it probable that the auroras, as 
was already said by Baron v. Wrangell, eome down to the 
region of the clouds. He bases this, énéer alia, upon the 

“auroral observations of December 20, 1829. At Alford, 
11 o'clock in the 
evening, a very brilliant aurora over a thick mass of clouds 
which covered the hills lying to the north of his house. 
Although the sky$was clear the aurora never rose higher 
than 20° At the same time the Rev. Mr. Paull, at 
Tullynessle, lying two English miles north of Alford, in 
a narrow side yalley of the hills above mentioned, saw a 
very brilliant aurora close to the zenith about 9.15. This 
would give the height of the aurora as not more than 
#000 feet. This opinion is confirmed by numerous ob- 
servations made in the Polar regions by Paray, F ranklin, 
Franklfn observed auroras 
between the clouds and the earth, which lit up the lower 
surface of thick clouds. 

“So much is certain, the phenomenon appears in 
various heights, but can hardly be seen higher than 
twenty miles. The auroras formed at low heights, which 
are often seen in the Polar regions, are only visible at 
short distances. Hood quotes an aurora on April 2, 1820, 
at Cumberland House, as a brilliant arch of 10° altitude. 
Fifty-five English miles to the south-west nothing was 
visible, bd 

“Another aurora on April 6, wh&h remained in the 
zenith for some hours over Cumberland Huse, appeared 
at the distance of 100 English miles to the south-west as 
a steady arch only 9° in height.” A ° 

The observation of Mr. Smith of Jordan Hill, at Loch 
Scavaig in Skye, of an aurora apparently emanating from 
a mountain there, will also be rgnembered. 

ROBERT H. SCOTT 
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*A SCOTTISH CRANNOG* 
Il.— Objects of Bone 





> U PWARDS of twenty implements made of bone have 


been added to the general coYectiongall of which 

were found either in the relic bed or refuse heap. The 
following are the most interesting. 

1.0 wQ chisels or spatula. One is made of a split 

portion of a shank bone, and measures 5} inches long 

r ' 


$ > 
e . 
e 
o 
. 
. 
. r . 
Fic. 6-«Bone (Seale 3) Fic. 7.—Bone (Scale 3). 


and rather less than } inch broad. It is very hard, flat 
and smoothly ground at one end, and has a sharp roun 
edge, which extends farther on the left side, thus indi- 
cating that it was adapted for being used by the right 
hand. The other is a small leg bone obliquely cut so as 
to present a smooth polished surface. Its length is 
4 inches, and its diameter } inch. 

2. Five small objects presenting cut and polished 
surfaces, three of which are sharp and pointed; one 





Fic. 8,—Horn BScale }), Fic. 9.—Horn (Scale }). 


appears to have beep notched at the end and there broken 
oft; and the last, presenting well-cut facets, is fashioned 
intoa ee little wedge. Mie á 5 

3. Fig 6 represents a tiny little spogn only # inch in 
diameter, and worn into a hole in its cai. AR handle 


¢Ẹortign is*round and straight, and proportionately small, 


*A full report of the Lechlee Crannog is given in evol. xiii, of the 


Proceedings ot the Society of mK ooo of Scoiland, and in vol. ii. of the 
Collecgions of the AyrMhire and Wigtownshire Archeological Association. 
Continued from p. Ti E E . 
de T. ` 
ee 
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being only 2 incMes long, and about tht tlfickness of a 
*srow-quill. 


4. Fig. 7 is a drawing of a neatly-formed needle-likee 


instrument. It is flat on both sides, finely polished, and 
tapering int@®points at its extremitigs. 

5. Two curious implements smoothly polished and 
forked at one end. They are both about 5} inches long, 
and precisely similar to each other in every respect. e 

6. A great many small ribs, about 6 er 7 inches in 
length, and postions of others, were found to hve the 

of a sharp cutting instrument by which they vere 
pointed and smoothed along their edges. The yse of 
„ these implements can only be conjectured. 
e 7. Lastly, there are several portions of found bones 
. o 





| which appeared to have been used as handles for knives 
| or such like instruments. d 


II.— Objects of Horn 


ABout forty portions of horn, chiefly of the red-deer, 
bearing evidence of human workmanship were collected 
during the excavations. They consist of hammers or 
clubs, peinted tynes, spear-heads, &c. As illustrations 
of these implements, Figs. 8 and 9 are good representa- 
tions of a club and a bodkin. The former is 11 inches, 
| long, and has about 3 inches of the brow branch of the 
horn projecting from it, round the root of which there is 
a groove, as if intended for a string. The markings on 
the bac® portion indicate very distinctly that it was used 





Fic. 10. —Wooden Vessel (Scale 4). 


for hammering some hard substance ; the latter is 8 inches 
long, finely polished all over, and pointed at the tip as if 
with a sharp knife. 


1V.— Objects of Wood 
A large assortment of wooden implements was found, 


° chiefly in the refuse heap, and in the portion of débris 


corresponding to the area of the log pavement. Owing 
to the softness gf the wood and the large amount of 
moisture contain=d in its fibres, most of these relics have 
already shrunk to less than half their original bulk, and 
become so changed, though they were kept in a solution 
of alum for several weeks, that I am doubtful of being 
able to préserve them at all. They consist gf bowls, 
@lates, ladles, a mallet, a hoe, clubs, pins, &c., to- 
gether with many objects entirely new to me, but which 
appatently had been used for culinary or agricultural 
purposes, 

a 10 represents a trough cut out of a single block of 
Ww It was found about half way between the margin 
of the crannog and the circle of stakes surrounding the 
log pavemeat at a depth of 5 feet, amongst decayed brush- 
wood and chips of wood. 

Canoes.—During the progress of the drainage a canoe, 
hollowed out of a single oak trunk, was found about 
100 yards north of the crannog. Its depth in the moss 
was well ascertained, owing to the fact that, thofigh lying 
gt the bottom of one of the original drains, i»presented 
no obstruction ag flow of water, and consequently was 
then undisturbed. During the recent drainage all the 
draing were made a foot deeper, and hence its discovery. It 
measureselo feet long, 2 feet 6 inches broad (inside), and 
I foot 9 inches deep. The bottom is flt, 4 inches thick, 
and contains nine Pales arranged in two rows and about 
15 inehes apart, with the odd one at the prow. These 
holes are perfectly round and exactly" inch in diameter, 
and when the canoe was disinterred they were quite 
invisible, being all tightly plugged. a 

When the origiffal drainage was made, some forty years 
ago, I understand that two canoes, each of which was 
about 1% fect, long, were foundein the bed of the laRe on 
the south-west side of the crangog. 

A double-bladed oak paddle, 4 feet 8 irfches long and 54 
inches broad, an@ a large ofr, tSgether with the bladé 
. . è % 


| portion of another, were found amongst the dédris on the 
crannog. 
| V.— Objects af Metal è 

(a) The chief articles made of iron are the following :— 

1. A gouge, 8 inches long. 

2. A chisel, ro inches long. Both these tools had re- 
mains of bone or horn handles containing beautiful green 
crystals of vivianite. 

3. Two knives. One has agblade 6 inches long, and a 
| pointed portien for being inserted into a handle. It was 
| found on a level,with, and close to, the lowest hearth, 
| along with fragments of its handle made of stag’s horn. 

The other, found by a farmer in the dééris long after it 
| waa thrown out of the trenches, was hafted ona different 





Fic. 11.--Fibula (Tull size). 


plan from’ the former, the end portion being broad, and 
| riveted to its handle by four iron rivets, which still remain. 

4. Two spear-heads, one prominently ridged, 13 and 
9h inches, with sockets for wooden handles, portions of 
| which still remain in he sockets. 

5. Five daggers. ne has portion of a bone handle 
surroungled by a brass ferrule, and about an inch in front 
of this the corroded remains of a guard are seen. | 

6.,A sawWein three pieces, two of which were joined, 
when found, and the third was lying a few feet apart. 
The lêngth of the three portions together is 38 inches, 
and tg average breadth is 3 inches. : i 

7. A small corroded ifn hatchet, with portion of a 
wooden handle in the socket. 
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8. A curious three-pronged implement was found, about 
3 feet deep, in the large drain a few yards to the south of 
the crannog; the prongs are curved, very sharp at the 
points, and attached laterally ; they are 2} inches apart, 
and 4 inches long. | . 
(6) Of articles. made of bronze or brass, the following 
-~ may be noted :— x g 
~, I. Two fibula—one of which is figured here (Fig. 11)— 
e  Werefound about the centre of the refuse heap, and a third, 
ae more elaborately ornamented, was subsequently 
e found in the dééris when closing up the trenches. 
2. A’ bronze ring pin, 6 inches long. The square- 
i shaped portion of the top has a different device on each 
® side, one of which is a fylfot (croix gammée or sw&stika), 
and the shank from its middle to the point is ornamented 
on*both sides (Fig. 12). 
. 3. A spatujļa or dagger-shaped inplement with blunt 
edgen meaning 11} inches long and 14 inch broad, - 
4. A thin spiral finger-ring. 
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FIG. 12.— Bronze] F1G. 13.—1 size. Made fro sof 
Pin (Scale Ring $ h Divisa iment es r 
. 
5. Abridle-bit. This consists of two large rings and a 
centre-piece. Its extreme length is 10} inches ; the outer 
. Qiameter of the rings is rather less than 3 inches, and the 


centre-piece, which is entirely made of iron%is 3} inches 
long. rings are partly iron {nd partly bronze, the 
circular portion being iron, and the rest bronze. The 
bronze n has two eyes or loops, one of which is 
ae d to the centre-piece and the other free. This 
teresting relic was turned up by two visitors poking 
with a stick at the south-east corner of the refuge heap. 


VI.—Miscellaneous Objects 


1. Carved Wood.—Perhaps the most interesting of all 
the relics discovered on the crannge is a small piece of 
ash-wood, about 5 inches square, haying curious diagrams 
carved on both sides. Cn one side three equjdistant 
spiral -grooves, with corresponding ridges between, start 

om near a common centre and radiate oytwards, till 

ey join, at uniform distances, a common circle which 
Surrounds the diagram, On the other side is a sfmilar 
diagram, with this difference, that between the*pojgts of 
commencement of the spiral g@ooves there is a space left 

_ which is occupied by a small circular groove surrounding 
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the central dêpresion or point. This figire is surmounted 
and overlapped by two convoluted and symmetricad* 
egrooves meeting each other in an elevated arch, with a 
small depression in its centre, The relic was found 'on 
the west side of the cyannog, about ẹ feet d@p, andmear 
the line of the horizontal raised beams. | à 
2. Fringe-like Objects.—Anofher object which" has 
excited apnsiderable curiosity is ‘an apparatus mage like 
a fringe by simply plaiting together'at one end the long 
stems of a kind of moss. Portions of simimr articles were 
fourtd in three different parts of the crannog, and all deeply 
burieg.” The one figured here, and the most neatly 
formed, was found ,in the relic bed near ‘the ‘hearths , 
(Fig. 13); - ° . 
3. Among the remaining articles under this head are to 
be found some portions of leather, one thick bit being 
pierced by stoet copper nails; a few glass beads an 
small rings-made of bone; some fragments of pottéry, 
one being the bottom of a jar, said to be Samian ware; 
portions of three armlets made of jet or lignite, together _ 
with one or two other fragments of objects made of the ~ 
same material, > 


i Accor ing to areport by Prof:Rollestoñ of Oxford, who ` 


examination’ ef the bones and horns 
, the following animals have their 
ted >The ox (Bos longifrons); the pi 
fä, Variety ca), the sheep, old dun-fac 
Ovis artes, varietydrachyura); the red-deer (Cervus 
elaphus), very abundantly ; the roe-deer (Cervus cipreolus), 
scantily, though unambiguously ; the horse ( ÆEguus cabal- 
/us) is represented by only one shoulder-blade ; and the 
reindeer (Cervus terandus) by one or two fragmentary 
portions, Some of the bones and horns had their cavities 
filled with beautiful green crystals, which on analysis 
proved to be vivianite. : 
Among the specimens of wood used in the structure of 
the island Dr. Bayley Balfour has identified the fol- e 
lowing :—Birch, hazel, alder, willow, andeoak. In 
addition to these some of the relics were found to be 
made of elm and ash. ROsert MuNRo 









STATES WEATHER MAPS, 
AUGUST, 1878 . 


THE Most: remarkable feature of the meteorology of 
the northern hemisphere for August, 1878, as com- 
pared with July preceding, was the enormous change 
which took place in the distribution of amospheric pres- 
sure over the Atlantic as far as lat. N. 60°, the change 
being greatest in the region around Ireland and the 
south-west of England, where it amounted to a fall. of 
about the third of an inch, Pressure was alsogstill further 
reduced over nearly the whole of the United States, 
particularly in the north, the deficiency from the norma} 
at New York being o'150 inch. In Europe this lowering 
of the pressure extended eastward into Russia as far as 
long. E. 40°, where it rose to nearly the average, It again 
fell on adwincing further eastwards to 0'150 inch belo 
the normal in the valley of the 4rtish, rising: how 
again to the normal over the wester affluents of »the 
Lena. Thus from the Rocky Mountains, across. the 
United States, thee Atlantic, Europe, and into Asia 
as far as the a, pressure was under the normal, 
in other words over a broad belt going half-way round 
the globe. This region of abnormally low pressure 
would appear to fave stretched south-south-westward 
from Western Siberia, embracing the regions 
by Sygia, Egypt, Africa as far a8 Cape Colony; 
Maurifius, Western. India, and Tu®kistan, 

eVictoria,«Iasmania, and New Zealand pressure was very 
low, being at Dunedin 0°3¥2 inch less than the ndtmaly 

On the other hand, pregsure was above the normal in 
the wegion of the Rocky Mountains, over South Greenland, 
tceland, Faré, Shetland, afl adjacent Coasts- of Norway 5 
. e AES 
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about the normal over a limited patch 8f country lying to | Accordingly we are not surprised to ‘find’ two papers on 
+the north-west of the Caspian, and over the whole of Asia | this- subject, one by’ Messrs.’Hollan@/ and Cooper, of 
to the.east of a line drawn throughiCeylon, the Uppet | Sheffield, entitled “Om the’-Mariufactiré of: Bessemer 
Ganges, and Lake Baikal; this latter area of high pressure | Steel and Ingot Iron from Phosphoric Pig,” and the other 
exténding a¥far south over‘Austradia as Adelaide. Another | by Mr. R. Pink, ‘of the. Hoerde Works, Westphalia, “@n 
area of ‘high pres ‘spread ‘from Central America | the Dephosphorisation of: Iron in the Besemer Con-. 
eastwards across the West Indies;the north of South | verter.’ From these two papers we leam the most-recent — 
Amerjcaj:and the Atlantic to Africa, :. `> èe ® results’of British and German experience, and-it must be 
» In accordance with this distribution of presqire tem- | deemed a‘ matter -of great congratulation that in ‘both ¢ 
ature was from one to two degrees above the nqrmal | countries much good progress seems--to- have been madt 
in the United States, except in the north-east, where it | in the practical working of the new process. SE oe 
fell to the average in- the New England: States, and fell The” difficulties) encountered were ‘only: such as are 
still further to 1°6 below it at St. John’s, Newfoundland. | alwayg encountered in the introduction of ‘any newe 
Under the influence of the low pressure around Ireland | meth The first of these minor: troubles ‘experienced 
the Weather Map shows a pfevalence of strong breezes | in Sheffield was to find out the right moment when to 
from the Atlantic over Western, Central, and Eastern | stop blowing. “ It, seemed doubtful whether it would be 
Europe as far as Kiev, and over the w&ole of this wide | practicable (having no‘definite point at which we could 
région temperature was:above the normal, most notably | safely stop blowing; corresponding to the drop-of the 
so over Great Britain and the south-of Norway, the mean | carbon flame«in the ordinary process) to ‘burn out the 
at Mandal being 4°'2 above the average. whole gf the phosphorus regularly, . without sometimes 
Over.. England these Atlantic breezes were south- | carrying the’processtoo-far, and thereby oxygenating the 
westerly, but jn S@otland easterly. In England the | charge," And this; as-all steel makers will agree, is: verye 
month was one of the. rainiest Augusts on record, and in | apt:to give trouble.’ However, by taking samples of the ‘ 
the east of Scotland the raips were-also unusually heavy. | metal.from thé converter: during: the “ after-blow,? and _ 
On. the other hand, what invariably. happens when the | testing thems it was found practicable to stop the process 
weather in the east of Scotland is characterised: by rain | at the gight time, and to-remove-the phosphorus in-a'very 
and east winds, the weather of.the West Highlands was | satisfactory? manner, Heré,. however, a new difficulty 
dry and bright.. x = . ° arose. The time lost while the samples were being-taken 
The comparatively insignificant region of higher pressure | enable the slag’and metal to accumilate at the “nose” of © 
to the north-west of the Caspian, taken in connection | the -converter,) and partially choke the aperture, thus 
with the markedly low pressure. in Western and Central | causing great inconvenietice and loss of time in removing 
Siberia, exerted: a striking influence on the weather of | the obstruction. By reducing the area of- the aperture, 
that region, since, owing to the northerly winds, which | and thus retaining. the heat Better in ‘the converter,-and 
necessarily set in with ‘stronger force than usual, tem- | by lining ‘the‘nose with fire-brick, this’ difficulty was 
peratures fell to from two to three degrees below the | partially got over, but-the accumulations of- slag -still 
normal from ‘the Irtish to the Dnieper. .On the other | continued at‘ the junction of -the fire-brick and Dassic 
hand, over Northern Asia, to the east of long. 75°, tem- | lining of the converter. Increased experience; however, 
peratureseabove the average prevailed, the excess at | soon enabled the Sheffield manufacturers to complete the 
Irkutsk being 3:°o. ‘In Victoria, pressure being lower on | blowing by timing with a watch, without the testing of 
the céast than iA the interior, northerly winds set in; and | samples, eg no time was given for the accumulation 
under their influence the temperature of the colony rose | of slag, no further trouble was ‘experienced. - How com- 
generally to'1°5 above the normal. In New Zealand | pletely the timing system answered may be -judged om 
ressure was not only very low, but diminished gregtly | the following extract-from Messrs. Holland-and Cooper s i 
m west*to east over the islands, and owing to the | paper :— In the week ending,April 17, when not a single e 
strong westerly winds which’ accompanied this distribu- | sample was taken during the operation; except in the-case 
*tion of the pressure, the temperature. fell generally 2°°5 | of the experimental blow 748, the average amount- of 
below the average of this winter month. phosphorus contained in 36 blows, aW of which were 
analysed, was ‘o56 per cent., the higheSt being ‘1ol per -° 
Ssh gt cent, and the lowest ‘o19 percent.” The composition of 
THE IRON AND STEEL INSTITUTE :  \-this quality of steel has-been in other respects -very . 
FOLLOWING close upon the Institution of Mechanical | regular, the analyses and results of a test piece 2 inches 
Engieeers came the meeting of the Iron and Steel | long and “533 inches in diameter being as follows :~ 


Institute, The bill of fare of the younger association was Breaking Blonga- ° 
ste : f Car- - - hi Man- R 3 tron of 

certainly-longer, and will probably be found, not less inte- | fon. Si Pn Eta ganese, , Brain, tion Per area per 

resting, than that of-its elder colleague. - It contained s tenses cee cent. 


eleven papers on ‘subjects of practical importance con- | “40 ++ — +++ "040 +. "OBS ... "662 ... 39°75 a 20°85"... 3I 84 
nected with the nature and manufacture of iron ‘and steel. It has been found that since sampling has been dis- 
l of: these papers were valuable, five of then® especially | pensed with, that the wear of the linmg of the converter 
so, and they proye beyond a doubt that the Iron and Steel | fs very uniform. As many as 630 tons of steel have been 
Institute is doing immense service to metallurgical science | producedsfrom one lining, without any repairs excepting 
in cojlecting and systematising practical information, and | a new fire-clay brick-lining for the nose; and 270 tons 
in affording opportunities for the digcussion of theoretical | more were got from the same lining after renewing the 
opinions, : ° front or Ponar side, and putting in a new nose. This 
It was naturally to be expected that the recent meeting | absence of difficulty about the renéwal of the plant, 
would ‘furnish some information a5 to the practi coupled with the exc@llent quality of the metal uced, 
working and commercial success of the Thomas-Gilchrist | show that the pro@ess must now be pronounced a 
process‘of producing Bessemer steel from inferior brands | commetcial suctess. 
of pig-iron, and especially from those descriptious, like The experiences of the Sheffield manufacturers. were 
Cleveland pig; Which are rich im the'very deleterious | amply bortte out by the results arrived at at Hoerde. 
ingredient, phosphorus. At the last spring meeting of the*} Mr. Bink says in the beginning of his paper: “Without 
Institute this,process was httle more than an idea,-but it | doubt weeare on the verge of making from the very worst | 
was clearly seen that‘if it couldybe rendered a commercial | class of ‘kK iron a mosterchiable and remarkably cheap 
success its influence on the futyre ofthe North-Easterntiroy | s/ee7,” an this assertion is amply borne out by the results 
district of, this cdtintry~ cdl , not “fal to be -egormous. of chemical- analysis and mechanical tésting which he 
bs ° 
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publishes. “In the softer qualities for plates, wire, &c., 
it is at times astohishing what results are obtained. With 
37 to 40 kilogrammes of actual breaking weight, as much 
as 70 per cent., and in some cases even 75 per cent, of 
contraction has been reached. At the same time fhis 


ingot iron can take very high heats, forging and rolling, 


without a flaw. The production of this especial quality is 
so simple, the cheapness of the raw material, the cértainty 
in working, its softness, and its ductility, all point to its 
ariving at no very distant date puddled iron plates out of 
the market. For wire even of the smallest gauges it has 
been declared better than that drawn from billets puddled 


efrom charcoal pig.” 


This is an extremely good result to have attained’in the 
short space of less than a year, and gives good ground 
for the hope of further improvement in the future, The 
manufacturersdo not appear as yet to Have quite succeeded 
in producing a hard steel by this process. 

The remainder of Mr. Pink’s paper contains an account 
of very similar difficulties experienced and overgome to 
those described by Messrs. Holland and Cooper, 

e_ A paper of considerable practical interest was read by 
Mr. Henry Simon, C.E., of Manchester, “ Opan improved 
System for the Utilisation of Bye-Products in the Manu- 

It is well known that im the manu- 

facture of gas for lighting purposes the sale of the bye- 

products, such as tar and ammoniacal liquo’, which are 
obtamed during the distillation of the coal, is one of the 
chief ‘sources of profit. In the manufacture of coke it has 
hitherto been the practice in this country to allow the tar 
and ammoniacal liquor to run to waste. Such a course 
not only causes waste, but increases the great nuisance of 
coke ovens to the neighbourhood in which they are 
planted. The extent of the waste may be inferred when 
it is stated that at Manchester the gas-works obtain 
38s. per ton for tar, and from 2os. to 25s. per ton for their 
ammoniacal liquor; and ithas been found at Bességes, in 
France, where the bye-products are saved, that every ton 


, of coke obtained gives nearly 3 cwts. of ammoniacal 


liquor, and 724 Ibs. of tar, orth pecher, > Manche 
prices, about 4s. 6d. per ton of coke produc 

In this country over 7,000,000 tons of coke a year are 

produced for the manufacture of pig-iron alone, the value 
of the bye-products of which is about 1,350,000/,,"a sym 
which is annually lost to the nation. The demand for 
the ammoniacal liquor, both for agricultural purposes and 
for the manufactyre of soda, is practically unlimited. As 
an instance of the truth of this statement it may be 
mentioned that one firm of soda-manufacturers, viz., 
Messrs. Solway, bave contracted for the whole production. 
of the Bességés Works, and transport it 300 miles by rail 
to their factory near Nancy. 
e By the new method of production nearly the whole of 
the noxious effect of the old “beehive” coking ovens is 
done away with. So great are thesp ill-effects that in the 
words of the Royal Commission on noxious vapours, 
which sat in 1877, “all be eae near coke ovens, con- 
ducted on the older methods, suffers severely. The 
growth of trees is checked or destroyed, fences ^re killed, 
crops of every description are injured, cattle er, and 
upon many occasions the effect of the vapours emitted by 
coke ovens is tenible.” In the counties of Durham and 
Northumberland alone 6,000,000 tons of coal are annually 
coked, and in the process give off 2,000,000 tons of 
vapours, which consist in geat pa of the valuable tars 
and nitrogenous compounds which, might so easily be 
saved. The quantity of sulphurous acidg whichgescape 
into the atmosphere every year in these districts is esti- 
mated to be about 70,000 tons. ° ‘ 

In the process described by Mr. Simon “the coal is 
rapidly carbonised by subjecting a comparativelf thin 
layer of it toa tgk temperature in a closed and tort- 
like vessel, and whilst in the Beehive ovens the volatile 
products are burned inside, we burn them around the out- 


ign ect 


side of this retort-like vessel, and only’ after they are 
deprived of the tar and ammontacal liquor.” Besides» 
saving these products, the heat of the hot gases is utilised 
greatly for the production of steam. At Bessèges about 
45 pounds of water is ewaporated into*steam @f 44 attno- 
spheres pressure per hour and per,ton of coal coked ; and 
it ıs saidethat under more favourable circumstances 59 
pounds night be evaporated. The remainder gf the 
paper coptains & technical description of the new appa- 
ratuy, the advantages of which are stated to be as 
follows :ṣ— 

“ 1, eGreater yield of coke by about Io per cent. 

“2, Greater purity,of coke, , 

“3, A yield of about 4s. worth of useful bye-products 
per ton of coke. ° oe 

“4, An almost entire absence of smoke or noxious 
vapours. e 

“s. In comparison with any other existing system ®f 
coke ovens, equal facilities for utilising the heat, and a 
reduced cost for repairs.” i 

Messrs. John Parry and Alexander Tucker read a joint 
paper “On the Application of the®Specgroscope to the 
Analysis of Iron and Steel” e They commenced by 
ngticing that the analysis of iron and steel is usually 
summed up inepercentages of iron, manganese, carbon, 
silicon, sulphur, and phosphorus, and perhaps copper, 
nickel, and cobalt, a suggested that other elements 
might also be at work, afd that we ought not to remain 
satisfied with percentages of the above substances till we 
have proved the absence of others. It has, however, 
been found extremely difficult to prove the absence of the 
rarer elements, partly because the traces of these latter 
are apt to accompany the large mass of iron throughout 
the chemical processes. Under these circumstances it 
was thought that the spectroscope, which has done so 
much good workin other departments of chemistry, might 
be usefully employed. 

“ Theoretically a well-focussed photographed spec- 
trum of a steel should be an unerring index to its 
composition ; this is partly true in practice, but it fs not 
in our experience absolutely so.’ “We have found the 
spectra of pure iron, Bessemer steel, tool steel, chrome 
stegl, Siemens’ steel, and pig iron to be decidedly dif- 
ferent, and the differences would be characteristic, but 
they failefl to show the presence of bodies which further 
experiment proved to exist.” ‘There are several reasons® 
why this should be the case. . 

“y, The number of lines due to iron is so great ( 100- 
130) that they overlap in the small spectra the lines due 
to other bodies, and our apparatus does not readily allow 
of images larger than one or two inches being taken. 

“2, The intensity of light due to the traces of bodies 
may not be sufficient to record lines on the plate. 

“3, Because of the variation in the volatility of the 
elements, and therefore the necessity of variation in the 
intensity of the spark.” 

The avthors therefore thought it important [either to 
separate tke iron or considerably lower its percentage, and 
the solution of this problem was their principal aim. The 
results of their experiments have led thêm to believe that 
as a rule the quantity of won is much over-estimated, In 
confirmation of this pinion they also quote the fact that 
iron and steel are capable of absorbing twenty times their 
volume of hydrogen, a quantity which is always omitted 
in ordinary analysis, “‘ which is probably due to fact 
that a steel saturated with hydrogen must be less liable to 
oxidation in the heating furnace than one containing little 
or none. In order to eliminate tle iron a method of 
digestion with various solvents was adopted. By this 
process much larger quantities can be operated on at a 
time*than by the ordinary «methods*.of precipitatien. As 
much as 7,000 grains of Bessemer steel weré dissolved in 
agua regia, Th@ solution was evaporated and heated: in 
a paraffin bath tillethe‘:cid@s were driven off. goon 
r r . 
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was then poured on and allowed to act pnder pressure for 
several hours, It was then filtered off and evaporated to 
pot ona with nitric acid, so as to decompose any ammonia 

ts. The residue was then treated in three different 
ways, and the spectrum photographed in each case, 

1® With &cess ef hydrochlorie acid. 2. Water was 
added to the iron and þpiled with it. 3. Acetic acid was 
added and boiled with the iron, some of which’ was dis- 
solved, and the solution was therefore nearly rtutrflised 
with ammonia and boiled. Photographs Were then taken 
of the spectra èf the iron thus precipitated and the filtrate 
from it. The following is a summary of the, results 
obtained :— © 


(Ammonia. Water. ” Acdlic Acid. 
Nickel Calcium ẹ +. Antimony 
+ Cadmium Manganese Lead 
Calcium Copper quanta 
Manganese pper 
* Copper Calcium 
Manganese 


“The above experiments were made with 7° coils and 
dense prisms of 60° aad 75°, with object-glasses of quartz. 
By using an electro-dynagnic machine a greater dispersion 
might be used, and the length of the image increased, 
We think that it would theh be found that the bodie’ 
which we have detected by indirect means would appear 
in the spectrum of the original metal.” ° 

In addition to the above Mr. Wrightson read a second 

aper “On some physical changes occurring in Iron and 

teel at High Temperatures,” which was a continuation 
of a paper read by him at the Liverpool meeting last year. 
Mr, Ackerman, of Stockholm, contnbuted a very lengthy 
memoir “On Hardening Iron and Steel ; its Causes and 
Effects.” There were also five other papers on subjects 
of importance, chiefly to those technically interested in 
the manufacture of iron and steel. 

In conclusion the Institute must be congratulated not 
only on the importance and number of the papers pro- 
duced, but also on the fact that it has succeeded in 
obtaining contributions from three foreign countries, viz., 
Germany, Russia, and Norway, a~circumstance which 
will no doubt give to the proceedings of the association 
an international importance. 





e NOTES 


Mr. "W? CHANDLER ROBERTS, F.R.S., Chemist of the Mint, 
has been appointed to the Lectureship of Metallurgy ın the 
Royal School of Mines, rendered vacant by the resignation of 
Dr. Percy, F.R.S. Mr. Roberts will continue to hold his 
appointment at the Mint, Mr. Richard Smith, hitherto Assistant 
Metallurgist, Has been appointed Instructor in Assaying. 


THE following foreign men of science have recently (May 6) 
been elected Foreign Members of the Linnean Society :—M. 
C. J. de Maximowicz, Director of the Imperial Museum and 
Herbarium, St. Petersburg, author of many importayt memoirs 
or systematic botany ; 1x. Edward Strasburger, Professor of 
Botany in the Univefsity of Jena, well hnown for his morpho- 
logical gnd physiological researches among various groups of 
plants; and Prof, Ehas Metschnikoff, Dirtctor of the Embryo- 
logical and Zoological Institute, Odessa, wose investigations 
on the structure and development of the lower marine mverte- 
biata aft highly valued. ° 


THE Municipality of Rome has just erected on the promenade 
of the Rincio a statag, in honour of Father Secchi. The%Statue 
Tepresents the great astronomer in the attire of a member df the 
Company of Jesus. s A s 
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subscription, Not less than three new schemes areon foot for that 
purpose in several parts of the country. A eommittee has been 
established at Montpellier for Auguste Comte; another at Blois, 
in honour of Denis Papin, a rival of the Marquis of Worcester, 
whé, according to the French notion, invented the steam-engine; 


and a third at Bar-le-Duc, on behalf of Frangois Cugnot, an 


~ 


engineer born in the vicinity of that city, who in 1770 constructed A 


a road-focomotive, This rudimentary steam-engine, which is 
exhibited just now at the Conservatoire des Arts et Métiers, wag 
tried officially but unsuccessfully in the arsenal of Paris more 
than a century ago. 


Dr. NILS JOHANN ANDERSSON, the celebrated Swedish ° 
botanist and traveller, as the Gardener’s Chronicle learns from 
the Botanisches Centralblait, died after long suffering on March 
27 at Stockholm, Andersson was born on February 20, 1821, 
studied at Upsal, graduated as Doctor of Philosophy in 1845, 
and resided at the University as Assistant Professor of Botany. 
Afterwards he took part in the expedition of the frigate Zuginie 
round the world, 1851-1853, the result of which he published in 
several treatises which were translated into various foreigne 
languages. In.1855 he became Demonstrator of Botany at 
Lund, and in the following year was appointed permanent Pro; 
fessor of Botary, Director of the Bergianska ’schen Garten and 
Su: mT of the botanical division of the Royal Museum. 
There he worked with great success till the beginning of 1879. 
From here Andersson undertook numerous journeys in the cause 
of science to Lapland, Norway, Germany, France, England, 
&c. He also acquired scientific renown through his various 
treatises, books of travel, and text-books, 


Pror. SILVESTRI, of Catania, reports as follows concerning 
the renewed activity of Etna, to which we 1eferred last week :— 
“The eruption issues from the western side of the mountain, pre- 
cissly the part which separates the central crater from the eruptive 
craters of last year. The situation indicated represents the 
principal part of the ravine which vas then formed and remained 
opened, and which, beginging at the recent eruptive craters, 
finally crosses the great crater. This ravine, in which are many 
crater-caverns which opened last May but remained inactive, is 
now thescene of the present activity, limited as yet to a simple 
eruption of steam and ashes, such £s has frequently taken place 
during the past months at the summit of the mountain. . To-day 
(April 28), while the sky is cloudless, one sees, from Catania the 
summit of Etna enveloped in clouds which, sc&ttered by a rather 
strong north-east wind, have no resemblance to eruptive clouds, 
though they are formed by the steam issuing from,the mountain. 
The eruption of mud at Paterno to the south still continues, and. 
on certain days in some of the craters increases in energy, ejecting 
as abundant mud as during the first days after the appearance of 
the phenomenag’ 


e 

ON Tuesday evening a paper on the botanical enterprise of 
the empire was read to the Colonial Institute in St, James's 
Hall by Mr. Thiselton Dyer, assistant director of Kew Gardens, 
The lecturer gave a history of botanical gardens, which date 
from the mifldle of the sixteenth century, when Alfonso d'Este, 
Duke of Ferrara, the patron of Tasso, set the fashion of making 
collections of foreign plants and flowers. The earliest public 
botanic garden was founded by Cosmo de’ Medici in 1544 for the 
University of Pisa, The following year one was founded at 
Padua, In France the earliest botanic garden was founded at 
Montpellar towards the end of the sixteenth century, and it 
Germany that of Giessen was established in 1614, and in the Low 
Countties that*of Leyden dated from 1577. In England the 


“Royal Garden at Hampton Court was founded by Queen Eliza- 


beth, agd supported by Charles II, and George III. Those which 


UNDER their present government fhe French are multiplying | followed and still remain were? Oxford, founded in 1632; Chel- 
the statues erected togtheir mep of scuencegby means of public p sea, in 1673 ; and Edinburgh, in 1680. The origin of Kew asa 
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40 
geientific institution was entirely due to our Hanoverian princes. 
During the reigns Of George IV. and William IV. Kew was much 
neglected ; but since that date, owing to the efforts of Lindley and 
Sir W. Hooker, that state of things had been remedied, The, lec- 
turer gave a long and elaborate account of the methods pursued 
and the objects aimed at in the gardens at Kew. There was hardly 


“ea, any country of which a native would not recognise som types of 


e 


vegetation with which he had been familiar. Plant distribution 
éo all parts of the world was extensively carried out from the 
gardens, especially that of cinchona, caoutchouc, and Liberian 
coffee, The herbarium, which was the largest and best organised 

ein the world, and the library, were important feal in the 
gardens, and served to promote a scientific method of nomen- 
clafure, identification, and classification, In 1863 the Duke of 
Newcastle, then Colonial Secretary, instgicted Sir W. Hooker 
to publish a series of colonial floras; and twenty-two volumes 
had been issued and others were in progress. The floras of 
Australia and British India were especially valuable. In the 
former there were 293 species of acacia and 135 of the eficalyptus. 
e Floras had also been published of Hongkong, Mauritius, and 
* the Seychelles, the British West Indies, and New Zealand. 
The example of Kew in the matter of museums and economic 
” ‘botany had been followed by Hamburg, Berlinp Ghent, Paris, 
Boston, and our own colonies, The whole vegetable cgllections 
of the India Museum had been recently transfétred to Kew. 
One of the most striking features of the gardens was the 
enormous correspondence with the botanic establishments of the 
colonies. Mr. Dyer then indicated the principles which should 
guide the establishment of a colonial botanic garden; one of 
the chief of these was that it should be attractive and con- 
veniently situate. It was also most important that it should ‘be 
under competent management, and he was glad to see that the 
emoluments of directors had in some of our colonies been fixed 
ona liberal scale. Mr. Dyer concluded by reviewing the progress 
made by our colonies in botanical research,” 


In the first four months of*1880 jhe receipts fpr telegrams in 
France have been increased by 1,500,0c0 francs, but the postal 
department lost one-sixth of that amount, This result shows that 
owing to the low rate of telegrams in France (4¢. per word) 


® and the increased postage (1$¢. per letter), telegraphy is 


gradually taking the place of ordinary letters, 

Mr, S. H. WINTLE contributes to the Launceston Examiner 
(Tasmania) of Feb. 20 some curious facts with regard toa “black 
snake” which he succeeded in capturing by pinning to the ground 
with a forked stick. In his haste Mr. Wintle pinned the snake 
to the ground by the middle of the body; what then occurred 
g: give in his own words without comment :—‘‘ No sooner had 

done so—for now his rage was at its highest pitch—than in an 
instant he buried his fangs in himself, paking th@spot wet either 
with viscid slime or the deadly poison. Now comes that which 
is of most interest from a scientific point,of view. He had 
hardly unburied his fangs when his coils round the stick sud- 
denly relaxed. A perceptible quiver ran through his body, and 
in much less time than it takes to write it he lay eatended and 
almost motionless, with his mouth opening and shutting as if he 
were gasping, but no forked tongue thrust out. In less than 
three minutes from the time he bit himself he was perfectly 
dead. Here, then, was a striking example of the potency of the 
fang-poison of the snake upon itself.” An hour after the death of 
the snake Mr. Wintle tried the effect of the poison inghe fangs 
on a mouse, which died in five minutes, and oma lizard, which 
died in fourteen minutes, On,a post-mortem examination ef the 
snake the bedy was found almost bloodless, ‘as thowgh the 


action of the poison had aoea the colouring-matter, of the 
blood.” °. ° 


Mx, F, Lewis, jun., of Ballangoda, Ceylon, sends us a shake 
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story in conntction with the corespondefce on intellect in 
brutes :—"* A short time ago,” he says, ‘I caught a common 
æ green snake,’ and, anxious to try its power of intellect, I brought 
my finger close to its nose, and seeing that it seemed disposed to 
bite, I introduced the endsof a match clése to it#mouth, © This 
it did not seem to care about touching, so thinking perhaps that 
if I povêd it about before the animal’s eyes it might attract its 
attention, I did go, but without success. I then took thé animal 
by the n€ck, cathe brought its own tail before its nose, This it 
grasped at immediately, and with considerable ardour, but still 
refuseg fhe match! Why should the snake prefer its own tail 
upon which to exercise its temper? I would suggest that if a 
few experiments were tried on animal instinct or intelligence 
some remarkable facts might W elicited, and probably some light 
thrown upon a subject at present so intricate and complex.” 


On Tuesday next (May 18) at the Royal Institution Me J. 
Fiske will give the first of a course of three lectures on American 
Political Ideas viewed from the Standpoint of Universal History ; 
on Thursday (May 20) Mr, T. W, Ryys Davids will give the 
first of a course of three lectures on the Saered Books of the 
Early Buddhists. The following afe the arrangements for the 
femaining Friday evenings : MAy 21, Mr. W. Spottiswoode, on 
Electricity in transitu; May 28, Mr. Francis Hueffer, on 
Musical Criticism ; and Ta 4, Mr. H. H, Statham, an Analysis 
of Ornament. 


M. W. DE FONVIELLE has discovered a very simple process 
for putting in rotation his newly invented electro-magnetic gyro- 
scope. It is sufficient to connect one end of the frame with 
each part of the self-acting interrupter. The only difficulty is to 
place the magnets at a proper distance and not to use a stronger 
voltaic current than required, For this operation to succeed, it 
is desirable to understand well the manceuyies of an instrument 
constructed on purpose. Some of the so-called electro-medical 
bobbins succeed remarkably well, either with the primary, the 
secondary, or a combination of the two working in tensien, 


A PART of the St. Gothard Tunnel, 6,300 metres from the 
south entrance, has fallen in, killing three workmen and injuring 
thfee others, . 





Five walled tombs, each containing a skeleton, have beep 
discovered at Chamblandes, Canton Vand. From the absence 
of metal ornaments and other indications, they are ailppbsed to 
belong to an age prior to that of bronze. 


On May 9 a large number of officials and others assembled 
at Noailles to celebrate the completion of a rural railway with 
narrow gauge, of which we mentioned ‘the inaugeration a few 
months ago. The speculation is succeeding very well, and great 
improvements have been realised in all the surrounding country 
since the system has been in operation. 


THE additions to the Zoological Society’s Garden» during the 
past week" include a Silver-backed Fox (Canis chama) fram 
South Africa, presented by the Rev. G. HaR. Fisk, C.M.Z.S.; 
a Tayra (Galictis barbara) from South America, presented by 
Mr. G. A. Mublhayser; an Indian Chevrotain (7ragulus 
meminna) from Cgylon, presented by Mr. W. E. Ravenscroft ; 
a Ruddy Ichneumon (Herpestes Smithi) from India, presented by 
Mr. A. R., Lewis; tyo Slow-worms (Anguis fragilis), British, 
presented by Mr. O. Thomas; five Bosca’s Mud Newts 
(Pelonectes boscai) from North Spain, presented by Dr. A. 
Giinther, F.Z.S.; an Indian Cobra (Maja kaje) from India, 
presented by Mr. W. R. Higham; a Macaque Monkey (Macacus 
cynomolgus) from India, a (roffin’s Oockatoo (Cacatua gofini) 
from Queensland, deposited ; four Upland Geese (Zernicla 
magellanica) from®Patagonis, purchased ; an Axis Deer (Cervus 
axis), a Zebu (Bos india’), ira ta the G@tdens. A 
Co e . 
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. GEOGRAPHICAL NOTES 


Tr is a great relief to learn that a letter has been received ate 
St, Petersburg through Pekin from Col. Prejevalsky, dated from 
the tewn of SeNing, March 20, antioyncing that the expedition 
under his command is safe. He left the Nan Shian mountains 
in July, and entered Thibe®through Shaidash, His party were 
attacked by Tanguts, of whom they killed four anù pyt the 
remainder to flight, The Thibetian troops stopped ‘tlfe progress 
of the expedition 250 versts from Hlassa, and IY esena m 
the Grand Lama of Thibet brought the refusal of the Thibetian 
authorities to allow the Russians to proceed. The latter were, 
therefore, obliged to return, which they did with some didiculty 
through Northern Thibet, wintering at a height of 16,000 feet 
above the level of the sea, Col. Prejevalsky expects to reach 
Kiakhta in August by way of Ala@han Urgu. 


AT the meeting of the G phical Society on Monday last, 
Everard F. im Thurn, late of the Geofgetown Museum, 
a paper nominally descriptive of one of his journeys into 

the interior of British Guiana, but which also furnished much 

interesting information about that country generally. Mr. im 

Thun first gave an account of the four tracts, parallel to the 

sea-coast, into which Bitish Guiana may be divided, and after- 

wards of his joufhey up the Essequibo to the Savannah tract, 
over which he passed into Brazilian territory. At the Warraputa 

Cataracts he saw for the first tife the rock-pi which form 

farts 


T 


so 5 e an addıtion to the landscape in not only of, 
South, but of North America, The figures represent men, 
monkeys, snakes, &c., and are on a smalbscale.* These pictures 


in Guiana are not of one kind, somè being cut deeply into the 
rock, while others are merely scratched on the surface. Mr. im 
Thurn speaks well of the climate of British Guiana away from 
the coast, the chief drawbacks in the interior being fever, not of 
a dangerous kind, diarrhoea, and ophthalmia, the germs of the 
last being probably conveyed by the countless small flies with 
which the country is infested. His allusions to the flora of the 
region were particularly interesting, and from a remark which he 
made we are glad to believe that we shall have a book from his 
pen before long on this little understood colony. Mr. Flint, 
who had been Mr, im Thurn’s companion, afterwards gave 2 
brief description of an expedition he had made to the Roraima 
Mountain on the western frontier of British Guiana. He does 
not believe in the reported inaccessibility of this wonderful 
mountain, and roundly asserted that no serious attempt had yet 
been made to ascend it, previous travellers not having approached 
within a considerable distance of its base. 


. . 
Mr. DouvcLas W. FRESHFIELD, writing to the es, states 
hat further letters have been received from Mr. E. ymper, 
announcing his ascent of Pichincha and his meeting with M. 
Wierer, ‘who is about to uller and 


explore the Napo country. 
f Mr. Whymper’s exploits have been 


not be made public until 


more formal accounts o 
received, but by his request they 
after his return in June. 


IN continuation of our note (NATURE, vol. xxi. p, 526) on 
Mr. Easton’g journey in the extreme north-west of China, we 
learn from a further instalment of his diary some additional par- 
ticulars respecting his travels, After leaving Shunhwa-ting on 
the upper waters of the Yellow River, he intersected at right 
angles the longitudinal of mountains that runs along the 
north bank, and after a hard climb of fifteen miles he reached 
Ba-rung, small mud-walled town under the jurisdiction of 
Sining. The hills are of mud, and landslips have Split them in 
all directions; theg are? uncultivated, and scarcely a blade of 
grass is to be seen, An extensive view was obtained from the 
top, and far away on the western horizon were seen snow-capped 
peake of high mountains. Sining-fu, where Col. Prejevalsky is 

lieved to have: fixed his head-quarters for the present, was 
afterwards visited, and this city is described as ‘‘rather 
and qblong, but really a very shabby place;” it is stated to be 
400 miles, distant from Tsinchow-fu, the head-quarters of the 
Chma Inland Mission in the interior of the Kansu province. On 
his return to that place from Sining, Mr. Easton crossed the 
Vellow River near Sinchéng, about 100 miles from Sising, and 
he describes its width at that point as about 100 , but 
further gown it widens to about 150 yards, The tiver winds 
very much, and abounds in rapid 

WHERE at one time, says thè Eurekas Leader, was Ruby 
Lake, there is at present ngt æ drap, of, water. This shtet of 
water, sev@a or eight years agq, was’ frm eighteens to twenty 

e 


. 
e . 


miles in length, and varied in breadth from half a mile to-two or 
three miles, and was in a number of places sery deep, It-was 
fed by numberless springs along the foot of Ruby Mountain, and 
was the largest body of water in Eastern Nevada. For a num- 
ber ef years it has been gradually drying up, until at last it 
has entirely disappeared. has been the cause of this is a 
mystery. e Ruby range of mountains is considered the largest 
and between the Rockies and the Sierra Nevadas, and 


besides being well wooded, has been the best-watered range of “° 


mountains in Nevada, 


A PARTY of United States engineers has recently taker 
soundings of the Niagara River below the falls. It was a work 
of great difficulty to approach the falls in a small boat. Great 
jets of water were thrown out from the falls far into the s 
and the roar was so terrible that no other sound could be heard. 
The leadsman cast the line, which gave 83 feet. This was near 
the shore. Further down stream a second cast of the lead told 
off 100 feet, deepening to 192 feet at the inclinedrailway. The 
average depth of the Swift Drift, where the river suddenly 
becomes narrow with a velocity too great to be measured, was 
153 feet,: Immediately under the lower ‘bridge the whirlpool 
rapids sePin, Here the depth was computed to be 210 feet. 


THE German African Society, in the last number of its 
Mittheilungen, publishes a list of all the scientific expeditions 
sent out by the (former) German Society for the Investigation 
of Equatorial $frica, and by the new Society (under its presens 
title) during the years from 1873 to 1879. Altogether there 
were n8 lesy than eight expeditions, viz,:—1. The O- 
Expedition, and to the Chinchoxo Station, 1873-1876; cost 
10,532/., less 1,133¢. realised from sale of imens ; leader, 
Dr. Paul Gussfeldt, not Prof, A. Bastian (who took part at his 
own expense in the preparatory steps for the establishment of 
the Chinchoxo Station). 2. The Ogowe-Expedition of Dr. 
Oscar Lenz, 1874-1876, cost 1,563/. 3. Cassange-Expedition, 
1874-1876, cost 4,457/, Members: Capt. A. von Homeyer, 
Dr. Paul Pogge, Herm. Soyaux, Lieut. A. Lux. 4, Eduard 
Mohrs Expedition, 1876, cost 692/. 5. Engineer Schutt’s Ex- 
pedition, 1877-1879, cost 2,590/.; 6. Dr. Max Buchner’s Ex 
dition, smce 1878, cost (till October, 1879) 1,523/. 7. Ro 
Expedition, since 1878, cost (till October, 1879) 2,2554 Mem- 
bers: Dr. Gerhard Rohlfs, Dr. Anton Stecker. 8. Dr. Oscar 
Lenz's Expedition to Marocco, since the end of 1879. 


e. 

IN his just published report on Borneo H.M.’s Consul-General 
says that owing to Tts geological formation the soil of the island 
cannot be compared with that of Java, Sumatra, the Sutu 
Arghiptiago, and the Philippines, all islands of volcanic origin. 
Towards the north, however, and fn the plains in the neighbour- 
hood of the Great Kina Balu range, the soil is exceedingly good, 
as is shown by the success with which the natives grow in their 
rade manner rice, tapioca, indigo, &c. At Spresent the greater 

tt of the island is clothed with a dense primseval ‘forest of 

ofty trees, many of which afford excellent timber, and until the 

virgin soil thus covered has been cleared it is useless to s te 
on the mineral resources of the country, but there is no doubt of 
the existence of coal, antimony, ore, and gold in Northern 
Borneo, Mr. Treacher, we may add, accompanies his repqgt 
with a useful gketch-map of this part of the island, 


Dr, Durrieux, whountil quite lately was on the staff of the 
first Belgian expedition to East Central Afiica, has just published 
at Brussels (Lebégue et Cie.) some of the results of his observa- 
tions in that country, under the title of “La Question Africaine 
au point de vne Commerciale,” 

IN a dmmunication, entitled ‘‘Cimbébasie,” in the last 
number of Les Misstons Catholiques, Père Duparquet furnishes a 
good deal of interesting information respecting Ovampo-land in 
Western Africa, Père Duparquet gives, in fact, a rapid sketch 
of his explorations from Olokonda to Quanhama, in about 17° S. 
lat., 16° E. Jong, Hedas besides, however, collected a mass of 
notes about a large tct of country hitherto almost entirely 
unknown, and of which he expresses a high opinion. 


THE new number of Zes Annales de I’ Extrême Orient’ is 
chiefly occupied with an instalment of Prof. P. J. Veth’s notes 
on tke len; and literature of Java, and the interminable 
question gf M. J. Dupuis and Tongking. % 

a 


IEN the new number ofethe Verhandinngen of the- Berlin 


Geographical Society (Band vii. No. 3) Herr Flegel gives an 
exceedingly interesting account of his residence in West Africa, 
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hig visit to the Cameroon Mountains, and his ascent of the river 
Binué, . 

THE Bolletino of the Italian Geographical Society for April 
contains full details of the propose ctic edition ynder 
Lieut. Bove, with a carefully compiled map of the south polar 
regions so far as these have been hitherto explored. 


M. DESIRÉ CHARNAY has left New York for Mexico for the 


~am purpose of carrying out a thorough exploration of tht® ancient 


remains that still exist in that country. It is expected that the 
ework of exploration will last for two or three years. 


ON ELECTRIC LIGHTING! >œ 


° ° 
DYNAMO-ELECTRIC MA CHINES.—Since the date of 
e the author’s former paper in April, 1879, other observers 
have published the results of experiments simi to those 
described by him. It may be well to txhibit some of these 
results reduced to the form he has adopted, viz, a curve, such 
as that shown in Fig. 4, Procedings, 1879, Plate 29, and now 
reproduced, with slight alterations, in Fig. 1. Here any abscissa 
represents a current passing through the deuamocelectsit machine, 








and the corresponding ordinate represents the electromotive force 
of the machine for a certain speed of revolution, when that 
current is passing through it. It will be found (1) that with 
varying speed the ordinate or electromotive force, corresponding 
to any abscissa or current, is proportional to the speed ; (2) that 
the electromotive force does not increase indefinitely with 
increasing current, but that the®curve approaches gn asymptote ; 
(3) that the earlier part of the curve a roughly speakıng, a 
straight line, until the current attains a certath value, and that at 
that point the electromotive force has reached about two-thirds 
of its maximum value, When the current is such that thelectro- 
© motive force is not more thantwo-thirds of its maximum, a Very 
small change in the resistance with speed of engine constant, or 
in the of the engine with resistance constant, causes a great 
change in the curreat. For this reason such a current, which is 
the same for all Speeds of revolution, since the curves for 
different speeds differ only in the scale of ordinates, may be 

called the ‘‘critical current” of the machine. The effect of a 

change of speed is exhibited in Fig. 1, where the lower line 

-represents a curve for a speed of 660 revolutions per minute, 

electromotive force 

current 2. 

is given by the slope of the line oP, which mus? therefore be 

constant ; and it will be seen that this line cuts the upper curve 

at a point corresponding to a current of 15 webers, and the lower 
at a point corresponding to a current of 5 webers only. 

In Germany, Auerbach and Meyer (Wtedemann’s Annal, 
November, 1879) have experimented fully on a Gramme ma- 
chine at various speeds, and with various external wsistances, 
The resistance of the machine was 0°97 chms, Their results are 
summarised in a table at the end of their paper, which gives the 
current passing, with resistances in circuit from 1'75 to 200 
Siemens units, and at speeds from 20 to 800 revolutions per 
minute. In the accompanying diagram, Wig. 2, curve No. 1, ex- 
presses the relation between electromotige force and current, as 
deduced from some of their observations, making allowancg, where 
necessary, for difference in speed. The curve, as actually con- 
structed, is for a speed of 800 revolutions: at this gpeed it will 
be seen that the maximum electromotive force is about 76 volts j 
the critical current, corresponding to a force of about 51 Yolts, 
is 6'5 webers, with a total resistance of 7°8 ohms. Up tq, this 
point there will be great instability,eexactly as was the case in 

* Paper read at tho Institution o: i 
Hep per roe titution of Mechanical Engineers, by Dr. John 


imstead of 720, The resistance, varying as 


the Siemens machine examined by the author, where the resist- 
ance was 4 ohms, and the speed 720 revolutions. E 
o The results of an elaborate series of experiments on certain 
dynamo-electric machines have recently been presented to the 
Royal Society by Dr. Siqmens, One ofthe macflines exatnined 
was an ordinary medium-sized machine, substantially similar to 
that tied, ed the author in 1879. Tt" is described as having 24 
divisjons gf the commutator ; 336 coils on the armature, with a 
resistance of 0°4914 Siemens units; and 512 coils on the mag- 
nets, with a resistance of 0°3065; making a gotal resistance of 





Fig. 2 


07079 Siemens units = 0°6654 ohms. Curve No. 2 gives 
the relatan of electromotive force and current, reduced to a 
speed of 700 revolutions minute, the actual speeds 

from 450 to 800 evolutiohs: The e a force 
appears to be probably 76 voltseand the critical current 15 
webers, which is the same as in, the author’s first experiments on 
£ similar maching. 

In the summer of last year theanthor examined aSiemens machine 
of the smallest gize, This machine is generally sold as an exciter 
for their alternate currént machine. It has an mternal resistance 
of 0°74 ohms, of which 0°395 is in the armature or helix, The 
machine is merked to run at 1,130 revolutions per minute. The 
following Table gives, for a speed of 1,000 revolutions, the total 
resistance, current, electromotive force, and horse-power deve- 
a as current. The horse-power expended was not deter- 
mined : 


Experiments on smallest-stzed Siemens Dynamo-Llectric Machine 


: Electri i Horse-power deve- 
Resistance. many ve doped Ue eE 
Ohms. Webers. Voks. H. P. 
2°634 4°53 132... et 0°O8 
2'221 I0. 27 0c ne aa O° 
1'967 151 33°6 °.. o' 
1784 18"! 36°4 o'88 
1°668 19°8 37'2 0'98 
1579 20% 366 a TOI 
® 1503 on 22°8 39'3 e sm 1°20 
14400 .. 24°F GOO a. ae 1°32 
I°l45 FRE a i 4U5 o 1°79 . 


Curve No, 3 gives as usual the relations of electromotive 
force and current, From this curve it will be seen that 
the critical current is 11°2 webers, and the maximum electro- 
motive force, at the speed of 1,000 revolutions, is about 42 volts. 
The determinations for this machine were made in exactly the 
same manner as in the experiments on the medium-sized machine, 
using the galvanometer, but omitting the experiment with the 
calorimeter (compare Table I., p. 249, Proceedings, April, 1879). 

The time required to develop the current in a Gramme machine 
has been sal by Herwig (Wiedemann, June, 1879). He 
established the following facts for the machine he examined. A 
reversed current, having an electromotive force of o'g Grove 
cells, a to destroy the residual magnetism of tHe electro- 
magnets, If the residual magnetism, was as far as possible 
reduced, it took a much longer time to get wp the current than 
when the machine was in its usual state. A longer time was 
required to get up the current when the external resistance was 
great, than when it wis small, With ordinary resistance the 
current required frog 3 second to I second to attain its maximum. 

Brightness of the Electric Arc.—The measurement of the light 
emitted by an electric arc presents certain peculiar difficulties. 
The light itself is of #different colour from that of a standard 
candle, in terms of which it is usual to express luminous intensi- 
ties, The statement, without qualificatiof, that a certain electric 
lamp anĝ machine give a light of a specified gumber of cahdles, 
is therefore wanting in definite meaning. A ged light cannot 
With propriety be said to be apy particular multiple of a green 
light’; nor can one light, which is a mixture of colours, be said 
with strictness to ie multiple of another, unless the proportions 
of tht colours in the two,casgs are the sgme. Capt. Abney 
(Proceedings of the ROva? Society, “March, 1878) ha&given the 
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results of measurements of the red, blue, and actinic light of 
électric arcs, in terms of the red, blue, and actinic light of a, 
standard candle. The fact that the electric light is a very 
different mi of rays from the light of gas or of a candle, has 
long been kno¥n, but Ras been ignored in statements intended 
for practical purposes, ° 

Again, the emission of rays from the heated carbons end arc is 
by no means the same in all directions, Determination®have 
been made in Paris of the intensity in differént diregtions, ın 
particular cases, è If the measurement is made in a horizontal 





Fig. 3 (Scale about h). 

. ` 
direction, a very small obliquity in the crater of the positive 
carbon will throw the light much more on one side than on the 
other, causing great discordance in the results obtained. 

Ifthe electric light þe compared directly with a standard 
candle, a dark chagnber of great length is needed—a convenience 
not always attainable. In the experiments made at the South 
Foreland by Dr. Tyndall and gMr. Douglass, an intermediate 
standard was employed; the electric light was measured in 
terms of a large oil lamp, and this latter was frequently compared 
- with a standard candle. e 

Other engagements have prevented fhe author from fairly 
attacking these difficulties; but since May 1879 he has hed in 
occasional use a photometer with which powerful lights can be 
measured in moderate space. This photometer is shown in 
Fig. 3, and an enlargement of the field-piece in Fig. 4. A lens 








Fic. 4 (Scalo about į). 


A, of short focus, forms an image at B of the powerful source of 
‘light which it is desired to examine. The intensity of the light 
from this image will be less than that of the actual source by 
a calculable amount ; and when the distance of the lens from the 
light is suitable, the reduction is such that the reduced hght 
-becomes comparable with a candle or a carcel lamp. Diap. 
cc are arranged in the cell which contains the lens, to cut off 
-stray light. One of these is placed at the focus of the lens, and 
has a small aperture. It is easy to see that this diaphragm will 
cut off all light entering from a direction other than that of the 
urce ; so effectually does ıt do so, that observati®ns may be 
made in broad daylight @n any source of light, if a dark screen 
be placed behind 1t? The long box DD, Fig. 3, of about 7 feet 
le is lined with velvet—the old-fashioned dull velvet—not 
that now sold with a finish, which refleets a great deal of the 
light incident at a certain angle, This box serves as a dark 
chamber, in which the intensity of the imag® formed by the lens 
is compared with a standard light, by means of an ordinary 
Bunsef’s photometer z£, sliding on a graduated bar. 

Mr. yer kindly had the lens made for the author: he 
can therefore rely upgn the accuracy of its curvature and 
thickness ; it is plano-convex, the convex side being towmrds the 
source of light. THÈ curvature is exactly 1 inch radius, and the 
thickness is 0°04 Mch ; if is made of Chance’s hard cr6wn glass, 
of whiclf the refractive index for ‘the D line in the spectrum is 
1'517, The fock length fis therefore 1°933 incb. 

Let # denote the distance of the source"of light from» the 
curved of the lens, aad @thé distance of the image of 
the source": from the posteiorefocal plane. Negiting fes 
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the moment loss by reflection at the surfacg of the glass, the 
intensity of the source is reduced by the factor (2) . But 





SJ 


or y= i hence the factor of reduction is 
“Aa 


f 





= y. The effect of absorption in so small a thickness of 


very pure glass may be neglected; but the reflection at the 
surfaces will cause a loss of 8°3 per cent, which must be allowed, 
for. This percentage is calculated from Fresnel’s formule, 
which are certainly accurate for glasses of moderate refrangibility, 
ane for pines angles of paree light of 8 
u , for example, it is required to measure a light of 8,000 è 

candia {f it be raced at a distance of 40 inches it will be 
reduced in the ratio 467 to 1, and becomes a conveniently 
measurable quantity. By transmitting through coloured glasses 
both the light from axfelectric lamp and that from the standard, 
a rough comparison may be made of the red or green in the 
electric light with the red or green in the standard, 

A dispersive photometer, in which a lens is used in a some- 
what sinfllar manner, is described in Stevenson’s ‘ Lighthouse 
Illumination.” Messrs, Ayrton and Perry described a dispersive 

hotometer with a concave lens at the meeting of the Physical e 
ociety on Decgmber 13, 1879 (Proc. of the Physical Society, 
vol, iii. p. 184). The convex lens possesses however an obvious | 

advantage in lmving a real focus, at which a diaphragm to cuf 
off stray light may be placed. 

Efficiency Of the Electric Arc.—To define the electrical con- 
dition of an electric arc, two quantities must be stated: the 
current passing, and the difference of electric potential at the 
ends of the two carbons. Instead of either one of these, we 


may, if we please, state the ratio difference of potential and 


current 
call it the resistance of the arc, that is to say, the resistance 











Fis. 


which would replace the arc without changing the current. Bat 
such a use of the term electric resistance fs unscientific; for 
Ohm’s law, on which the definition of electric resistance rests, is 
quite untrue of the electric arc; and, on the other hand, for a 
given material of the electrodes, a given distanc® between them, 
and a given atmospheric pressure, the difference of potential on 
the two sides of the arc is approximately constant. The produ 
of the difference of potential and the current is of course eq’ 

to the work deweloped in the arc; and this, divided by the work 
expended in driving tht machine, may be considered as the 
eidenicy of the whole combination. It is a very easy matter to 
measure these quantities, The difference of potential on the 
two sides of the arc may be measured by the method given by 


the author in his previous paper, by an electrometer, or in other 
ways. current may be measured by an Obach’s galvano- 
meter, by a suitable electro-d mamometer, or best of all, in the 


author’s opinion, by e whole current, on its way to the 
arc, through a very known resistance, which may be 
regarded as a shunt for a galvanometer of very high resistance, 
or to the circuit of which a very high resistance has been added. 

It appears that with the o carbons and at ordinary 
atmos ic pressure nd’ arc can exist with a less difference of 
potentiaf than abđut 20 volts; and that in ordinary work, with 
an arc about 4 inch long, the d.fference of potential is from 30 
to 3@ volts. "Assuming the former result, about 20 volts, for the 
differeace of potential, the use of the curve of electromotive 
forces may be illustrated by determining the lowest speed at 
which*s given machine can ryp, and yet be capable of producing 


“a short arc, Taking o as the origin of co-ordinates, Fig. 5, set 


off upon the axis of ordinates the distance 0 A equal to 20 volts ; 
draw AB to intersect at B the negative prolongation of the axis 


e 


e 


4 tion of all o: 


e series po on the use in the regulator of an electro- 
y 





of abscissæœ, so that the ratio “8 may represent the necessary 


metallic resistance of the circuit. Through the point s, thus 
obtained, draw a tangent to the curve, touching it at c, and 
cutting OAinD. Then the speed of the machine, corresponding 
to the particular curve employed, must be diminished in the ratio 


© D in order that an exceedingly small arc may be jush possible. 
OA . P 


The curve may also be employed to put into a somewhat dif- 
eferent form the explanation given by Dr. Siemens at the Royal 
Society ing the occasional instability of the electric light 
as prod ka ordinary dynamo-electric machines, The opera- 
itary regulators is to part the carbons when the 

a certain amount, and to close thm when 
Through the 


current is greater 
it is less; initially the carbons are in contact. 


origin’o, Fig. 6, draw the straight line 0 A, inclined at the angle 
e 





N 
Fic. 6, 


representing the resistances of the circuit other than the arc, and 
meeting the curve at A’ The abscissa of the point A represents 
the current which will pass if the lamp be prevented from ope- 
rating, Let ON represent the current to which the lamp is 
adjusted; then if the abscissa of A be greater than oN, the 
carbons will part. Through N draw the ordinate BN, meeting 
the curve in the point B; and parallel to oa draw a tangent 
ED, touching the curve at D, If the point sB is to the right of 
D, or farther from the origin, the arc persist ; but if B is to 
the left of D, or nearer to the origin, the carbons will go on 
parting, till the current suddenly fails and the light goes out. 
B, although to the right of D, is very near to it, a very small 
reduction in the speed of the? ine will suffige to extinguish 
the light. Dr. Siemens gives greattr stability to the light by 
exciting the electromagnets of the machin® by a shunt circuit, 

instead of by the whole current. 
The success of burning more than one regulating tamp in 
et, 


excited a hiph-resistanre wire connecting the two opposed 
carbons, The force of this magnet will depend upon the dif- 
ference of potential in the arc, instead of depending, as in the 
ordinary lamp, upôn the current passing. Such a shunt magnet 
has been employed in a variety of ways. The author has 
arranged it as an attachment to an ordinary regulator ; the shunt 
magnet actuate$ a key, which short-circuits the magnet of the 
tamp when the carbons are too far parted, and so causes them 
tp close 


In conclusion the author ventures to remind engineers of the 
following rule for determining the efficiency of®any system of 
electric lighting In which the electric irc is used, the arc being 
neither bse pnonáliy long nor exceptionally short. Measure the 
difference of potential of the aro, and also the current passing 
through it, in volts and webers respectively ; then the product of 
these quantities, divided by 746, is the horse-power developed 
im that arc, Itis then known that the difference Qetween the 
horse-power developed in the arc and the horse-power expended 
to drive the machine must be absolutely wasted and, has been 
expended in heating either the iron of the machine or the copper 
conducting wires. 
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PRELIMINARY REPORT BY THECOMMATTEE 
ON SOLAR PHYSICS APPOINTED BY THE 
LORDS OF THE COMMITTEE OF.COUNCIL 
ON ‘EDUCATION 


“ QIR,—In reply to Mr. Macleod’s letter of November 20, | 
1879, calling upon us, pemding the preparation of our 


General Report, to give a brief summary of the progress already 
made, and to state at the same time what work was in hand, and 
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such other facts as we might think it desirable to mention, to 
enable their Lordships to determine whether they shall apply to 
the Lords Commissioners of Her Majesty’s Treasury for an 
extension of the vote for another year, we have the honour now 
to submit the following report. . : 

“The Committee have had thirgeen formal meetings. In 
addition to this several members of the Committee have carried 
out Special branches of the inquiry; and Mr, Lockyer, as 
arranged when the Committee was appointed, has been charged 
with the general conduct of the observational end experimental 
work at South Kensington, Tho Committee consider that Mr. 

ef by his laboratory work and comparison of the results 
with solar phenomena, brought together a great body of 
evidence tending prtmd facie to conclusions of the utmost 
importance. The labour agd difficulty of the 1esearch are, 
however, so great that much additional time and attention mtst 
continue to be h@stowed on it before the questions thus raised 
can be considered as finally settled ; and the Committee think it 
of much importance that the researches now being carried on 
should not be interrupted, 

“The Committee have been in correspondence with the Indian 
Government, the Astronomer-Royal, the Directors of the Ob- 
servatories at Wilna, Melbourne, Mauriti Kew, Moscow, 
Toronto, Paris, Palermo, Princetqn, and Dr. Warren De 
fa Rue. From all of these promises of valuable co-operation 
end assistance Dave been recdfved. To the Astronomer-Royal 
our thanks are specially due for the manner in which he has met 
us in the matter, placing all the information bearing on the sub- 
ject in the Royal Observatgry at our service. 

“ A few months before the appointment of the Committee, daily 

hotographs of the sun had been commenced by order of the 

vernment of India under the Surveyor-General at Dehra, 

N.W. Provinces, the photographs being transmitted to Mr. 
Lockyer for reduction. 

“ Unfortunately the observer, Mr. Meins, late of the R.E., sent 
from this country, after having been trained at Chatham and 
South Kensington, died suddenly in the early part of the year, 
and the continuity of the daily record was thus broken. In 
August the Government of India requested to be informed as to 
the importance of the continuance of the records thug interrupted, 
and the following letter was sent in reply :— 

“c Science and Art Depariment, London, S. W., 
“iath November, 1879 


e ‘5iRz,—In reply to your letter dated August 10, 1879, inviting 
remarks relative to the importance of continuing” certain solar 
observatiéns which were recently instituted in India, and mge 
gestions as to future arrangements if it should be decided tha 
the observations are to be continued for an indefinite. period, I 
beg leave to submit to you, for the information of Lord Cran- 
brook, the following tion s 

“+ In their General Report the Science Commissioners recom- 
mended the establishment of a system of physical (as distinguished 
from astronomical) observations on the sun, and pointed out the 
advantages which Northern India offers for this study. A 
memorial was more recently presented to Government, signed by 
a number of our Jeading scientific men, urging the carrying out 
of this recommendation. 

“sIn compliance with these recommendations the British 
Government as a preliminary step appointed a Committee on 
Solar Physics, whose duty it should be to make trial òf methods 
of Shion: collect observed rests &c., and who wefe 
special charged with the reduction of such observations as 
should lamas in India. As a consequence of this arrangement 
the Government of India authorised the employment of the late 
Mr, Meins for the purfose of taking photographs of the sun in 
India, and a serieseof such photographs was prepared by him 
and has been sent home to be dealt with, The following brief 
statement will show how superior the climate of India isto our 
own for observations®%f this kind. The Astronomer-Royal has 
been so kind as to furnish the Committee with a list of the solar 
photogs hs taken at the Royal Observatory during the period 
21st July, 1873, to 18th July, 1879, over agpart of whith Mr. 
Meins” work extended. It should be mentioned that in both 
places alike the rule was to take three photographs daily, in the 
morning, about noon, in the afterncon, when Near views of the 
gr coud be obtained, I# the rare cases in ee : fourth 

hhotograph was taken ip the e day, in India, it is not 
Toctudedgn the folloing i ON 
. 
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Total number of days during which both in- 
struments were working simultaneousl 


between February 11th, 1878, and Marc 384 
Bist, 1879p oe ce e oe woe 
Greenw.ch. India. 

Total number of photographs. Reducing 

where four or more have been taken to 207: 872 
ee ae 
Number of days on which no photograph : 

was taken eo se sek ase tee tee we © n 
“**No correction has been made for the non-taking of photo- 

graphs at Greenwich on Sunda: j ° 


**4Tn the total number of chotagripks the maximum number 
taken on any one day has been taken as three. 
‘** The actual returns are inclosed as an apfigndix B and C,? 


% ‘It so happens that for the last year or.two the sun has been 
in a condition of unusual.quiescence, so that in the whole series 
of photographs sent home by Mr. Meins there were only two or 
three small spots, But it is well established by previous experi- 
ence that the sun passes. glternately through a condition of few 
ae many spots, -the whole period of the change being 
about eleven years. .We arè now, according to the reckoning, 
entering on a period of solar agtivity, and already spots havg 
begun to appear. The mesent time and the Mnmeiliate future 
form therefore a period of special interest for the observation of 
solar phenomena. And though the immediate object of the 
memorialists in adyocating a more stive study of solar physics 
was an increase to our scientific, knowledge, it is hard to say 
what bearings sach an increase may not have upon the practical 
concerns of life, There is some reason to think that meteoro- 
logical conditions bear traces of a period similar to that of solar 
activity as manifested by spots, and it has been conjectured that 
the droughts and. consequent famines which from time to time 
have devastated portions of our Indian Empire show something 
of a similar period. Should a further study of solar phenomena 
lead to even an approximate forecast of the liability to such 


° tenible visitations, it is needless to say of what practical import- 


ance it woul thereby become. 

“< Aghas been already explained the Committee were appointed 
as a temporary measure to prepare the way for something of a 
moie permanent and systematic nature, and it is to aid them in 
this work that the, Indian observations have been asked for. 
What shape the research may permanently take it is impossible 
at the presen’ time to predict, * 

“ «In view of these facts the Committee is of opinion that it is of 
pecial importance that the series of Indian sun photographs 
should be resumed as early as practicable, if, as is feared, they 
have bten interrupted, and should be continued without break at 
all events for three or four years to come, the present period of 
increasing solar activity being one of peculiar scientific interest. 

“©The Committee further est that the Surveyor-General of 
India, under whom Sergeant White, the successor of Mr, Meins, 
will be emplqyed, might usefully be instructed to cause one or 
more native employés of the Survey Department to be instructed 
in the process of solar photography, so that risk of interruption 
of the series from sickness, &c,, of the European photographer 
may be guarded against in the future. 

"(Tt is believed that skill in the necessary manipulgtions for 
successful photography could abe readily acquned by intelligent 
natives, and that when this had been done furthe® assistance 
fiom m country fog the $upply of photographers would not be 
needed. 

e ‘“ ‘I have the honour to be, Sir, 
“c Your obediens sei vant, 
“í (Signed) “9G. G. STOKES? 


“ Considerations in all respects identical with those which we 
thought of weight in regard to India are ingour opinion generally 
applicable, and we have no hesitation in expressing our belief 
that the continued car study of the class of phenomena in 

uestion will prove to of the greatest scientific valge, and 
that there is no read#én for doubting that the advance qf true 
knowledge in this direction will, in some form or other, and 
sooner orlater, prøve to be of real practical value also, ds all 
experience has* fown that it has been in other branches of 
human knowledge. e . 
ieee not Wen considered necedtary fo reprdtiud these appendices in this 
P . 
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‘* Whether or not we shall ever possess the -power of foreseeing 


e| the character of the seasons in this country, or to what extent 


they may in truth be related to those changes in the condition of 
the sun to which our attention is specially directed, it is of 
course impossible for us to say. But of the extreme-importance 
of doing all that lies in our power to advance a sound know- 
ledge of the laws of climate which so directly affect the well- 
being of “the whole human race there can be no question. 

“ We append details of the work in which we-have been 
engaged, ° 
tt G. G. STOKES 

BALFOUR STEWART; . 

RICHARD STRACHY 

J. NORMAN, LOCEYER, 

W. De W. ABNEY. .., 

J. F. D.: DONNELLY, 
** The Secretary, Saience and-Art Department,” 


e 
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UNIVERSITY AND EDUCATIONAL 
A INTELLIGENCE 
CAMBRIDGE.——It appears rather noteworthy, thab-at;a „yery 
recent debate in the Cambridge Union 
posed by Mr. Theodore Beck, of Trini a ing that 
the Tripos systefħ of education here a opted is unfavourable to 


the interests of priginal research and individual culture, shoulde e 


have been lost by only three votes, after speeches in opposition 
to the m@tion jn which more than one distinguished Tripos man 
took part. e votes were: For the motion, 51; against, 54. 

Mr. E. Temperley, of Queen’s College, and Mr. W. Burn- 
side, of Pembroke College (on the nomination of Corpus 
Christi College), have been appointed Moderators.for the next 
Mathematical Tripos. 

It roars from the discussion on the subject of the exemption 
from Greek of honours students who.desire exemption, and offer 
French and German, that there is much diversity of opinion on 
the subject,.even among residents. How long will it be.before 
the ideas of freedom have practical effect ın Cambridge?. Dr. 
Thompson, Master of Trinity, was strongly desirous that Greek 
should not be required of men, coming to Cambridge as serious 
students of mathematics and natural science. He had no wish 
to weaken the position of Greekpbut to allow men fo come to 
the Universityend obtain distinction in ther own hne. Prof, 
Skeat wondered why a knowledge of English language and 
literature could not yet find a place in the course for the Little- 
go; the University fad very few studying or capable of teaching 
it ig a scientific way. Mr. Henry Jackson said the present 
system put many boys through the drudgery of learning the 
rudiments to get the chance of making classical scholars of a 
few. Mr, Vansittart gave ex: ion to the regret of many that 
it should be proposed to substitute two languages for Greek; he 
would give as alternatives natural sciences for mathematical 
men, and additional mathematics for natural science men, or he 
would leave the choice between English and natugal sciences. 

It is to be hoped that Cambridge University will cease from 
the fruitless attempt to find out one universal mode of culture 
and routne for schools, The Local Examinations Syndicat@ 
have already dqne this, not having to-secure the approbation of 
the entre Senate for allgthe alternative subjects it offers. But 
the Public Schools follow too much the lead of the Pass 
Examinations ın the Universities. The Syndicate, considering 
the question, have referred very much to the opinions of head- 
masters of public schools, and because they feel so much that 
their ‘‘craft”’ is in danger, the great need of gaining the mass 
who do not*go to public schools may be lost sight of. ` 

THE late Mr. John He: Challis bequeathed 100,000/, to 
the University of Sydney. "is Patliamentary assistance is only 
5,000/, per annum, a sum quite insufficient to secure as many 
Chairs in the different faculties as the name of University 
eee The bequest df Mr. Challis, invested at § per cent, 
will add another 5,000% per annum to the sum voted by Par- 
liament, @nd will @nable the faculties to enlarge their curriculum 
and extend their operations in a manner they haye never yet had 
the reeans to attempt. 








E? SCIENTIFIC SERIALS 


© American Yournal of Sence, April.—Berthelot’s thermo- 
, by J. P. Cooke.—History of the pre-cambrian rocks 
in America and Europe, by T. Sterry Hunt.—Synopsis-of the 
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cephalopoda of the north-eastern coast of America, by A. E. 
Verrill.— Notices of recent American earthquakes, by C. J. 
Rockwood, jun,—Observations on the height of land and sea- 
breezes, taken at Coney Island, by O. T. Sherman.—New 
method of spectrum observation, by J. N. Lockyer.—Presenta- 
tion of sonorous vibrations by means of a revolving lantern, by 
H. Carmichael.—Chemical composition of childrenites by J L 
Penfield.—Observations on the planet Lilea, by G. H. F. 
Peters.—Efficiency of Edison’s electric light, by H. A. Rowland 
eand G, F. Barker. 


Annalen der Physik und Chemie, No. 3.—On the behaviour 
of carbonic acid in relation to pressure, volume, and temperature, 
by R. Clausius.— On a relation between pressure, temperature, 
and density of saturated vapours of water and some oth@ liquids 
(cgntinued), by A. Winkelmann.—Researches on the vibrations 
of a normal tuning-fork, by R. Koenig.—Researches on the equi- 
potential distribution of the magnetic fluids of cylindrical steel 
bars, by W. Schaper.—General theory of the deadening mfluence 
of a multiplier on a magnet (continued), by K. Schering.—On 
ultra-violet rays, by J. L. Schonn.—On a spectrotelescope, by 
P. Glan.—On a new simple mode of streak observatgon, by V. 
Dvorak.—Contribution to a history of the mechanical theory of 
heat, by E. Oedler. 


Journal de Physique, Apri.—On the measugement of wave- 

e „lengths of infra-red radiations, by M. Mouton.—Solar spots and 

protuberances observed with a spectroscope baving great dis- 

ersion, by M. Thollon.—Menasurement of the electromotive 

orce of contact of metals by the Pellier phendtnenon, M. 

Pellat. —Description and use of the telescope and scale of Edel- 
mann, by M. Terquem. 


Journal of the Franklin Institute, April.—Naval architecture, 
by Mr. Haswell.—Saws, by Dr. Grimshaw.—Engraving, by 
Mr. Sartain.—On D’Auria’s engine-governor and the action of 
governors in general, by Piof- D’Auria.—A new hypothesis 
regarding comets and temporary stars, by Prof, Tobin. 


Rista Scientifico-Industriale, No. 6, March 31.—On a case 

ent polarity of steel opposite to that of the magnetising 
which produces it, by Prof. Righi—Refiexions on an 
experimental and fundamental principle in hydrostatics, by Prof. 
Cantoni.—On Elban topaz, by S. Corsi. 

No. 7, April 15.—Radiantenatter and the theory of Ciookes, 
by S. Piazzoli.—Pliocene fossils of the yellow smd found in the 
neighbourhood of Vigne, Schifanoia, and Montoro (Narnt), with 
g suggestion as to the subapennine formation of these three 
places, by S. Terrenzi. % 


Reale Istituto Lombardo A Sciense e Lettere. Rendiconti? vol. 
xii. fasc, 11.——On Garovaglineæ, a new tribe of Collemaceæ, by 
S. Trevisan.—Co.aparison of the winter 1879-80 with the pre- 
ceding one in Mifhn, by Prof. Hajech.—Diurnal oscillations of 
the declination-needle, in 1879, at the Brera Observatory, Mulan, 
by Prof. Schiaparelli.—Transfusion of blood into the peritoneum 
in an oligociteynic lunatic ; effects on the circulation of blood and 
on the eeacraferate of the patient, by Profs. Golgi and Raggi.— 
The nephodoscope, an instrument for determining the direction 
of motion of clouds, by Prof. Fomiori. 
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SULIŁTIES AND ACADEMIES 
LONDON 

Royal Society, April 22.—‘‘ On the Critical State of Gases.” 
By William Ramsay, Ph.D., Professor of Chemistry in Univer- 
ay College, Bristol. 

t is well known that at temperatures above that which pro- 
duces what is termed by Dr. Andrews the ‘‘critical point” of a 
liquid, the substance is supposed to exist in a peculiar condition, 
and Dr. Andrews purposely abstained from speculating on the 
nature of the matter, whether it be liquid or gaseous, or m an 
intermediate condition, to which no mame has been given. As 
my observations bear directly on this point, it may be advisable 
first to describe the experiments I have mad@ and theg to draw 
the deductions which appear to follow from them. 

A piece of barometer tubmg about“three inghes long was 
seakd at one end and drawn into a capillary tube at the other ; 
after being filled with methyl formate it was exhaust#d, and 
after two-thirds of the ether had evaporated was sealeg. By 
this means all ar was removed frém the tube, which contained 
merely the ether and its vapour. 


1, On applying heat the temperature gradually rose to 221°°5 _follows éhat these 


e ° 
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s 


{corr.); during the rise the meniscus of the liquid gradually 
became less , and at the above-mentioned temperature 
disappeared, On cooling to 218° a mist was seen at the point 
where the meniscus had disappeared, and the meniscus shortly 
afterwards became againwisible. , e z 

2. Two similar tubes were prepaged, one containing less snd 
the other more of the same ether; the point at which the 
menfcusqlisappeared in the former was 228°, and in the latter 


215°. ® 

3. A‘ube of the shape shown was filled te the mark with 
methyl formate and heated in an inclined position, the portion 
contajnfhg the liquid being the lower. The liquid, as usual, 

ded, and at the moment when the meniscus disappeared it 
nearly filled tle lowerthalf. The source of heat was then with- 
aowi and on cooling the diquid all condensed in the /ower 

4. The last expêriment was varied by tilting the tube after the 
meniscus of the liquid had disappeared, so that that half which 
had contained the quid was uppermost. On cooling, the liuid 
condensed in the upfer half of the tube. 

5. The experiment was agnin varied by keeping the tube at a 
temperature a few degrees above the point where the meniscus 
vanished, for half an hour. On coolime, an almost equal quan- 
tity had condensed in each divislon'of the fbe. (During Ex- 
pements 3, 4, and 5, great care must be taken to keep the 

eater from drgughts of cold®air, otherwise unequal cooling 
results and distillation takes place.) 

6. It was noticed fhat that half of the tube containing liquid, 
after the meniscus had vanished, appeared full, while the other 
half of the tube seemed to*be empty. The refractive indices of 
the fluid contained in the tubes were therefore different. The 
portion of the tube containing liquid was shown to be a more 
powerful cylindrical lens than the empty portion, for on focussing 
a spot behind the tube with a microscope, the focus was shorter 
when the portion which had contained liquid was placed between 
the microscope and the spot than when the portion appearing 
empty was interposed. 

7. From experiments on the ex ion of liquids above their 
bouling-points, of which numerical details shall be given on a 
future occasion, it appears probable that the specific gravity of 
the hot liquid, at the temperature at which the menigeus vanishes, 
is identical with that of the compressed ggs evolved fom the 
liquid. This has also been noticed by Ansdell in two cases, viz., 
hydrogen chlonde and acetylene. 

8. From observations on the expansions of liquids at high 
temperatures it has been proved that liquids above the tem- 
peratures at which their menisci vanish are not uniformly 
compressfble, 

From these observations I would draw the following infet- 
ences :—When a liquid is heated under pressure it expands, and 
at the same time evolves vapour, The vapour gains in specific 
gravity, while the specific gravity of the liquid is rapidly dimi- 
nishing. Zhe crt‘ical point is that point at which the liquid, 
owing to expansion, and the gas, owing to compression, acquire 
the same eye gravity, and consequently mix with one another, 
From the first experiment it is seen that, on cooking, the liquid 
contracts more rapidly than the gas, and consequently separates 
as a mist h the whole of the tube, and, from its gravity, 
separates at the lower half. The second experiment shows that 
when the tube contains a small amount of liquid the space left 
for gas i»larger, and consequently more vapour must be given 
off by the,liquid before enough gas can be compressed till it 

uires the same specific gravity as the liquid; the temperature 
at which the meniscus disappears is consequently higher. If the 
space left for gas be er, ‘the opposite is the case. The 
fourth, fifth, sixth, and seventh experiments demonstratesthat b 
suitable means it is*possible to prevent, or rather to retard, 
the mixing of gasgand liquid. They then retain their several 
refractive undices. If, however, time be allowed for diffusion 
through the capi tube, the whole becomes homogeneeus, and 
the refractive indice? of the fluids contained in either portion of 
the tube are then identical. 

So long as gas is being compressed,*preasure rises gradually 
with Gecrease of volume, whereas, eveg above their critical 
points, liguids are comparatively incompredsiple. 

Iu conclusion, let me refer to a paper qommuniceted to the 
Society by Messrs, Hannay and Hogarth October, entitled 
‘© On the Solubiligy of Solids in Gases.” SHould the views of 
the’ subject suggested by above experiments be correct, it 

tIemen hav observe nothin® unusual, but 
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merely the ordinary phenomenon of solubility of a solid in a hot 
liquid. This view is borne out by their own experiments. They 
found that on reducing e, that is, on allowing the liquid 
to change to gus, the solid precipitated ; and also on heating the 
tube containing*the solfition locally, that is, by converting th 
liquid near the heated pointginto gas, precipitation took place 
T have taken the liberty of repeating one of their expernments 
with a slight modification. . 8 
A tube shaped lke that used in Experiment $, after g small 
fragment of potassium iodide had been placed in the lower com- 
partment, was filled with nearly anhydrous alcohol ; and affer 
rather more than two-thirds of the alcohol had been evapbmted 
under reduced pressure, the tube was sealed. The lower portion 


of the tube contained a strong alcoholic stlution èf potassium 


iodide, besides a small piece of unlissolved salt. The upper 
portion of the tube was free from alcohol, but its walls were 
incrusted with a thin crystalline film of potassifym iodide. The 
tube was heated in a sloping position, the liquid being in the 
lowef half. After the meniscus had disappeared, the iodide in 
the lower half of the tube dissolved, while the film in the upper 
half, even in its thinnest portions, remained unchanged. On 
cooling, very sparkling crystals deposited in the lower half of 
the tube, but no glitteringtcrystals in the upper half. 

By repeated distilfation the jodide in the upper portion of the 
tube was washed down into the lower half, and when dry the 
sides of the upper tube were quite®bright and clegn. The tube 
wag again heated in the same position to 20° above the tempera- 
ture at which the meniscus had disappeared. Op cooling, the 
sparkling crystals again appeared in the bower tube, but not a 
trace m the upper tube, o eliminaté all. possibility of mistake 
the experiment was repeated five times with the same result, and 
finally the alcohol was distilled into the upper tube ; it was then 
broken off, and its contents carefully tested for 1odine with 
sodium hypochlorite and starch-paste. There was not the 
faintest blue colour, aud it is therefore certain that potassium 
iodide is absolutely insoluble in alcohol vapour. 

Messrs. Hannay and Hogarth also found that the absorption 
spectrum of coloured salts remains unaltered, even when the 
liquid in which they are dissolved loses its meniscus. Surely no 
clearer proof is needed to show that the solids are not present as 
gases, but are*simply solutions in a hqnid medium. 

To eliminate any gource of error dependent on the use of 
methyl formate, two other substances were employed, viz., 
carbon disulphide, CS,, and carbon tetrachloride, CCl, The 
former of these liquids was rectified five times over sodium, and 
then boed at 48°7 (corr.). The latter was rectified four tumeg 
over phosphori¢ cine hae and boiled constantly at 175, (corr.). 

‘0 


They yielded the following results :— 
° Tube more Tube less 
2 than half fall. than half full. 
CSi iss. seh wee jiss 282°7 286°4 
cc sible sents, ai 283°3 288°4 


These readings are given for the first appearance of a cloud in 
the tube on cooling, and differ from the temperatwe at which the 
meniscus disappears by being about half a degree lower. They 
also do not re t extreme instances, for in the first cases the 
liquids do not entirely fill the tube, and in the second about half 
an inch of liquids remains in the tubes before it becomes m- 
possible to distinguish liquid from gas. 

The experiments described in a former part of this paper, 
relating to the difference of refraction shown by a liqm® above 
its so-called critical point, and the gas evolved fromeit, were 
regis with carbon tetraghloride and carbon disulphide, and 

d good in both cas@s, The phenomena observed differed in 
no particular from those already described. 

Tn con€lusion, a few remarks on the liquefgction of the so-called 
peimanent gases may not be deemed out of place. If the deduc- 
tions from the above experiments be correct, it@follows that that 
form of matter which we call gas may be converted into hquid 
by pressffre alone; but the meniscus will neger become vinta: 
for the process of change is a gradual one. To render the 
meniscus visible it is necessary to take advantage of the fact that 
liquds under such circumstances have a much greater coefirent 
of expansion by heat, gad conversely, a much greater coeffigient 
of contraction on withdrawal of heat, than gases. It therefore 
becomes n tgflowef the temperature until the liquid ‘by 
contraction acq a specific gravity greater than that of its 
gas, and then, and not till then, ddes the plenomenon of ea 
menisms Deis ge obaergable, e © ©, @ 

April 29.~#*On the Diurna] Variation in the Am@unt of 
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Carbon Dioxide in the Air.” By George Frederick Armstrong, 
eM-An F.G.S., C E., Professor of Engineering in the Yorkshire 
College, Leeds. Communicated by Prof. Thorpe, F.R.S. 

Summarising the results contained in this communication, it 
may be stated— 

1, That the normal amount of carbonic acid present in the 
air of the land is distinctly less than that usually stated, and that 
it does noteexceed 3°5 vols. in 10,000 of air. 

2. That plants absorb carbonic acid during the day and exhale 


it at night, and that vegetation therefore affects the quantity of » 


carbonic acid present in the air, decreasing it by day and 
increasing it at night. 

3. Thatrom this cause there is, during that part of the year 
when vegetation is active, at least 10 per cent. more carbonic 
acid prescht in the air of the open country at night than during 

e day. 


Chemical Society, May 6.—H. E. Roscoe, sresident, in 
the chair.—The following papers were read :—On the action of 
sodium on phenylic acetate, by W, H. Perkin, jun, and W. 
Hodgkinson. Hydrogen, acetic ether, phenol, acetic acid, 
salicylic acti, a white crystalline substance melting at 48° C., 
having the composition C,,H,,03, and a yellow crystalline sub- 
stance melting at 138°, having the composition C,,H,,O,, were 
obtained ; by heating cresylic acetate and sddium, acetic ether 
and salicylic acid were formed.—Preliminary notice on the action 
of sodium on some ethereal salts of phenylacetic acid, by Dr. 
Hodgkins The first products of this action are the corre- 
sponding ethylig &c., ethers of phenylacetic acid. The phenyl 
group being replaced by hydrogen, it reacts with sodium on 
another portion of the original ethereal salt, forming various 
a and solid bodies, which the author has investigated, but 
whose constitution is as yet undetermined.—On the determina- 
tion of nitrogen in carbon compounds, by C. E. Groves. The 
author described and exhibited an improved and simple appara- 
tus for facilitating the collection and measurement of the nitro- 
gen evolved during the combustion of a substance according 
to Dumas’ method.—On essential oil of sage, by M. M. P. 
Muir, The composition of this oil varies with its aye, salviol 
and camphor being formed as it gets older. English sage-oil 
contains cedrene, The terpene of sage-oil is idenucal with that 
of French turpentme. The author has examined the action of 
oxidising agents, phosphorous pent&hloride, and bromine.—On 
the presence of Birogen in irén and steel, by A, H. Allen. By 
passing steam over irom at a red-heat, and also by dissolving iron 
in hydrochloric acid, the author has satisfactonly proved that 
ammonia » formed equal to o 0041 to 0'0172 parts of nitrogen 
per hendred parts of iron and steelp—On the mode of applica- 
tion of Pettenkofer’s process for the determination of carbonic 
acid in expired air, by Dr. W. Marcet. The author describes 
and figures a portable apparatus which he has suacessfully used iv 
upwards of 350 determinations of carbonic acid made during 
some investigations on the effect of altitude on the phenomena ot 
respiration.—On an improved form of oven for heating sealed 
tubes and avoidimg risks of explosions, by Watson Smith,—Note 
on a convenient form of lead-bath for Victor Meyer's apparatus 
for determining the vapour-densities of high boiling substances, 
by Watson Smith, 


Anthropological Instiaute, April 27.—~Major-General A. 
Pitt-Rivers, F. R.S., vice-president, in the chair.— Edward Tyrrell 
Leith, LL.M., was elected a new member.—A paper entitled 
‘Further Notes on the Romano-British Cemetery at Seaford, 
Sussex,” by Mr. F. G. Hilton Price and Mr. John E. Price was 
bg It was a continuation of one read before the Institute by 
the same autMors in November, 1876, During the summer of 
1879 these pentlemen again visited Seaford, and made farther 
excavations in the Roman Cemetery upon the Downs, in which 
they discovered several urns, a drinking cup of Durobrivian 
pottery, Saman paterse, flint celts of the neolithic type, and 
many fimt flakes, In one? particular mterment a lange urn full 
of ed human bones Was discovered, having a Samian cup 
in its mou for the®purpose of keeping out the earth, another 
cup of elegant form of Durobrivian ware was found on its left 
side, and a food vessel and patera of Upchurch pottery on the 
wght side, In close proximity to this interment was a similar 
one; the urn was much crushed, but beneath a patera of Samian 
ware a opin of Fanstina Junior, the danghter of Antoninus Pius 
awd wife of Marcus Aurelius, found. This was most im- 
eportant as giving an approximate date to the interments; they 
could not be earlier than between A.D, 161-180, Iù another 
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part of the Downs, in a place called the Little Barys, black 
patches were of frequent occurrence in the sand, which were 


composed of charcoal, fragments of burnt bone, a flint flake or? 


two, and frequently iron nails. In one particular spot a batch 
of over ninety iron studs was found, mixed up with bone ashes 
and charcoal. The anthors considered that the patches of char- 
coal without an urn indicated pauper burials, or thee burials of 
soldiers, as this place was a military station. The pottery and 
other relics discovered were exhibited.—General A. Pitt-Rivers 


© exhibited a series of plans and relics from Mount Caburn. 


- Photographic Society, April 6.—J. Glaisher, F.R.S., 
president, in the chair.—-Mr, J. H. Dallmeyer, F.R.A. S., read a 
paper on principles of optics involved in lantern coxtstruction ; 
and on a new enlarging, lens especially designed for ugt with the 
magic ' lantern, in which he descri all previous existing 
objective lenses and condensers and the scientific principles 
which ought fo be observed in their construction, and then ex- 
hibited and described a new condenser he had constructed :con- 
taining the essentials required, viz., quantity and quality of 
light ; also a new objective lens which gave equal definition at the 
margin as well as at the centre of the picture, freedom from 
distoitlon, and perfect achromatism,—A paper was read by 
Capt. Abney, R E., F.R.S., on the use of silver iodide in a 


gelatino-bromide emulsion, showing that the introduction of . 


iodide into the ordinary gelatina-bromide @mulsion did not 


* © decrease its sensitiveness, as also that it permiged the use of an 


ordinary yellow light to work in—same as for wet collodion.— 
Also a paper, by W. England, on a drying box foggelaffne plates, 
GOTTINGEN 

Royal Society of Sciences, January 10 (continued).—On 
boracite, by Herr Klein. - 

February 7.—The affinity-grouping of old German dialects 
by Herr Bezzenberger.—On_ physiological retrogression of 
ovarian eggs in mammals, by Dr. Brunn.—On sexnal propaga- 
tion of Dasycladus clavæformis, Ag., by Herr Berthold.—The 
theory of numerical-theoretical functions, by Prof. Cantor.—On 
a class of functions of several variables which arise by inversion 
of the integrals of solution of linear-differential equations with 
rational coefficients, by Herr,Fuchs, Tt 

March 6.—On the theory of partial linear differential equa- 
tions, by Dr. Kiankenhagen, 

VIENN® è 

Imperial Academy of Sciences, peer 22,—-The follow- 
ing papers, &c., were read:—The Diptera of the Imperial 
Museum in Vienna, by Prof. Brauer,—On projectiyities and 
involutions in plane rational curves of the third order, by Prof. 
Weyr.—The periods of springs, by Herr Klonne.—On the 
behaviour of phenanthrenchinon towards ammonia, by Prof, 
Sommaruga.—Op chlorhydrate of morphin, by Herr Tausch.— 
The more recentedeposits on the Hellespont, by Prof. Neumayr 
and Herr Calvert.—Survey of the geological relations of a part 
of the Ægean coast lands, by Prof. Neumayr, Dr. Bittner, and 
Fr. Teller. e 

February 5.—Communications from the Embryological Insti- 
tute of Vienna University, by Prof. Schenk.—The respiratory 


“apertures of the Marchantiaceæ, by Prof. Leitgeb.—On nectar- 


secreting trichomes of some species of Mela: m, by Prof, 
Rathay.—On the yearly period of tke insect-fguna of Austria- 
Hungary. V. Rhynchota, by Herr Fritsch.—Electric action on 
the form of flames, by Herr Goldstein.—On the probable errors 
and the available results of calculation deduced trom imperfect 
1umbers, by Dr, Rotter.—Tables of observations at the Central 


Institution for Meteorology and Magnetism. 
g PARIS 

Academy of Sciences, May 3.—M. Edm. Becquerel in the 
chair.—The following papers were read :—On the transcendants 
which play a fundamental in the theory of planetary per- 
turbations, by M. Tisserand.— On the gases retained by occlusion 
in aluminium and magnesium, by M. as. While silver im- 
prisons oxygen, aluminium and magnesium specially retain hy- 
drogen. The substances were heated to a figh temperature is 
vacuo. The 89'5c.c gas given off by 200gr. aluminium (repre- 
senting 80 c.c.) at 17° and 755 mm., contained 1*5 c.c. CO, and 
88:0 cc, H, ; 20 gr. magnesium gave 12°3c.c. H. andeg'I ¢.c.® 
CO. (In another case there was both CO and CO,.) The whole 
of the magnesium was volatilisedgand condensed in stalaftites (in 
great purity) about the neck of the retort.—On the cholera df 

o 


wis; study of the conditions of non-recurrence of the malady, pinen C SERIALS 


and of some others of its characters, by M. Pasteur. The extract 


® 4 
. 
. e 2 
e e 


*their tempera 


e 

of a filtered culture-liquid of the microbe, when injected, pro- 
duces sleep (for a timet; the microbe seems to generate a narcotic 
during its life. This effect is independent of disorders produced 
by multiplication of the parasite in a.fowl’s body. The malady 
sometimes occurs in a chronic form.—Qn extension of the theory 
of gems to the etiology of some ‘known maladies, by M. 
Pasteur. He shows reasons for attributing boils, osteomyelitis, 
and@ puesperal fever to the development of minute orggnisms,— 
On a letter of Admiral Cloud relative to waterspouts, by M. 
Faye.—Formation of leaves and appearance e@9f their first vessels 
in “Tris, Allium, Funkia, Hemerocallis, &c., by M. Trécul.— 
On law of reciprocity in the theory of numbers, by 
Frof. Sylvester.—Experimental researches on the decomposition 
of some expbosives in a closed vessel ; composition of the 

formed, by MM. Sarran and Vieille, 
cated in the case (1) of pure gun-cotton (this gives, per kgm of 
substance, 741 iga of gas made up of 234 CO, 234 CO, 166 H, 
and 107 N), (2) ofa mixture in equal parts of gun-cotton and nitrate 
of potash, (3) of a mixture of 40 parts gun-cotton and 60 mitr&te of 
ammonia, (4) of cy bag yy (5) of ordinary blasting-powder.— 
Cometary paraboloids, by Mr. Chase.—On simultaneous linear 
equations, and ona class of non-plane curves, by M, Picard.—On 
Gauss’s formula of quadrature, by Me Callandreau.—Theorem 
on cubic and biquadratic equations, by M. Mesboves,—General 
equation giving the relation which exists for all liquids between 
e and the maMmum tension of their vapours at 
this temperature, by M, Pictet.— Résumé of the laws which rule 
matter in the spheroidal state, by M. Boutigny. The fifth law, 
that of repulsive foree at a sensible distance, is represented as 
the most important, becathe antagonistic to universal attraction. 
Non-volatile bodies (as pieces of wax, tallow, stearic or margaic 
acid, &c.), are suspended in a heated capsule, without vapour or 
gas arising from their decomposition. Water dropped, £., 
from the top of the Pantheon, 70 m. high, on a heated capsule 
at the bottom, is repelled instantaneously by the repulsive force 
generated by the heat in the capsule.—Dissociation of the 
hydrate of butyl-chloral, by MM. Engel and Moitessier. They 
find here a new confirmation of the law they formulated; the 


dssociation.of a body whose two,components are volatile:does, 


not take place in presence of the vapour of one of the com- 
ponents at a tension above that of dissociation of tte compound, 
—On the determination of glycerine in wines, by M. Raynaud. 
—On legumine, by M. Bleunard.—On gelose, by M. Porambaru, 
—Voariations of temperature with the altitude for the great colds 
of December, 1879, in the valley of the Seine, by M., Lemoine. 
‘The data agree with those lately given by M. Alluard.—On the 
variability of teats in the ovides of the Lower Cevennes, by M. 
Tayon.—On the structure of some Corallide, by M, Merejkow- 
sky.—On the analogies which seem to exist between cholera of 
fowls and nelavan, or the malady of sleep, by M. Déclot, 
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THE SCIENCE OF LANGUAGE 
Introduction to the Science of Language. By A. H. 

Sayoe, Deputy Professor of Comparative Philology in 

the University of Oxford. Two vols: (London: 

Kegan Paul and Co., 1880.) ’ 
Nagar admirable treatise may be broadly désqibed 

as the fitting complement and sequel to the author's 
“Principles of Comparative Philology.” . ‘The method 
artd theories of that work, as he is careful to remind us in 
the preface, form the solid basis of the fyesent, and it is 
now saying too much to add that both together stand 
unrivalled as the most systematic and exhaustive treatise 
on the Science of Language in its present state that has 
yet appeared in our literature. At the same time the 
present work is eufficiently complete in itself to be read 
with pleasure and studidd with profit by those who may 
be unacquainted wath its fdrerunner, thaigh this must 
still remain indispensable to a tiorongh. grasp of the 
subject, 

The author shrewdly remarks” (i, 1 159). that “the com- 
parative philologist should not introduce the frame of 
mind of the specialist into his comparative inquiries. The 
specialist who takes up comparative philology as a sub- 
sidiary pursuit is hkely to spoilitin the taking.’ Being thus 
forewarned against an obvious danger, he has not yielded 
to the temptation of giving undue prominence to any 
particular branch, nor has he allowed his personal partiality 
for Assyrian studies in any way to interfeie with the broad 
and catholic spirit pervading the whole work. This catholic 
spirit, constituting one of its special merits, is everywhere 
conspicuous, and nowhere more so than in his compre- 
hensive classification of comparative philology into the 
three great, divisions of phonology, sematology, and 
morphology (i, 141). This classification at once gives its 
due position to that more spiritual, though hitherto almost 


- totally neglected, aspect of the subject which deals with 


the inner meaning, as phonology does with the outward or 
material sound of words, The difficulties associated with 
this branch, for which the happy term sematology is here 
adopted, arg fully recognised ; its somewhat vague and 
uncertain character, and the intricate psychological phe- 
nomena surrounding it, all receive due prominence. But 
a limit is assigned to the arbitrary and to the element of 
chance, and if a science of sematology is not already 
establishetl on a solid basis, the course that research 
ntust take in this direction is at all events “ably fore- 
shadowed, The Glelicate modifications of meaning that 
words, undergo in their „historic life must be carefully 
noted, the general causes underlying them analysed 
and formulated, significant change reduced to definite 
principle and broadly generalised. 

His philosophic classification of hisssubject enables the 


writer satisfactorily to settle a point still much discussed ` 


by philologists. Whéther language is to be grouped with 
the natural or hi@orical sciences is a question which, he 
justly ramarks, arisen from the partial views that 


have been of its true character. Speech is not 
mere soundAor even articulafe sound*alone, for many 
animals cgf artictilate, bat attictlat® sound significant? 


vor, xxu.—No. 551° 


NATURE 






Terminus, said the schoolmen, est vox significans, and 
for Mr. Sayce the terminus or “word,” %s here used, is 
speech, for the isolated term has no independent or 
abstract existence, and the unit of speech is not the 
word, but the sentence. It thus becomes impossible 
to separgte the sound from its meaning, phonology from 
sematolegy. But phonology, or the outward aspect of 
language, is confessedly physiological, and subject to 


essentially historical, And so the whole difficulty is 
solved ;«for “if we claim for the science of language in 
generaPthe rank of a historical science, it is only because 
the meaning, rather than the sound, is the essenceeof 
speech, and phonoJogy the handmaid and instrument 
rather than the equivalent of glottology” Yi. 165). But 
“the method pursued by the science of language is the 
method of physical science; and this, combined with the 
fact thaf the laws of sound are also physical... has 


physical scienge. But such a view results in identifying 
phonology and glottology, in making a subordinate, 
science equiv&lent to the higher one, and in ignoring all 
those qfestiens as to the nature and origin of language 
which are of supreme importance to the philosophy of 
speech” (#2,), 

In the chapter devoted to the morphology of speech 
the attempt made by Hovelacque and some other recent 
writers to identify polysynthesis with agglutination re- 
ceives no countenance. That attempt could obviously 
lead to nothing but hopeless confusion, for “the con- 
ception of the sentence that underlies the polysynthetic 
dialects is the precise converse of that which underlies 
the isolating or the agglutinative groups” (i, 126). This 
question has been elsewhere dealt with somewhat fully by 
this writer, ånd it is to him a source of no little satisfac- 
tion to find his Views here so fully endorsed. At the 
same time it seems difficult to accept the author’s theory 


that polysynthesis is “ the undeveloped sentence of primi- e 


tive speech,” and that “the polysynthetic languages of 
America preserve the beginnings of grammar, just as the 
Bushman dialects have preserved the beginnings of 
phonetic utterance” (ii, 216). For it is hard to believe 
that primeval man began to speak in ‘‘sesquipedalia 
verba,” and in any case the presence of true pronouns in 
these lengthy sentence-words is alone sufficient to show 
that polysynthesis is itself a development, the outcome o 

slow fusion afid of long ages of gradual phonetic decay. 
The Bushman clicks form very probably a connecting- 
link between articulate and inarticulate utterance. But 
the pronoun in all languages stands on a far higher relative 
level; it cannot be conceived as a primordial cut-and-dry 
invention,’for it is an abstraction of a high order, whereas 
the first beginnings of speech must all have been made up 
of the crudest concrete concepts combined with involuntary 
or mechanical ejaculations., . 

But one of the pectliar charms of the present work is 
the extgme fairness Sf the author, who is always ready” 
to recognise the cogency of objections to favourite theories, 
so that the reader feels that both sides of the question 
have been fairly placed before him. A good instance 
occurs at p. 209 of vol, i., mere the weakness of Sagard’s 


e 
z In Appendix to the “ Genil and South America” 
Compendium,” 


purely physical or natural laws, while sematology is? 


occasioned the belief that the science of language isa. 


of " Stanford’s 


it) 
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testimony to the evanescent character of the Huron 
language is frankly acknowleged. Many other moot 
questions are touched with great impartiality, and it is 
well remarxed that divergence of opinion is a healthy 
sign of life and scientific progress ; for “it is only by the 
conflict and discussion of theories that truth oan finally 
be reached, and the many controversies excitéd by the 
K science of language show how broadly and deeply the 
e foundations of the science are being laid” (i. 87). 
A statement, however, is made a little further back 
e which will perhaps cause some surprise, as tending to 
shake these very foundations and call in question con- 
cħisions that-seemed almost universally accepted. The 
theory of evolution, which may be said to underlie all 
modern thought, and which has already passed almost 
beyond the pale of discussion, has naturally tended to 
remove much of the confusion previously assoqated with 
the various conflicting opinions entertained regarding the 
origin of human speech. For if true at all it is evident 
that this great principle must be of univessal application, 
+ »and when applied to language the inferencawas irresistible 
that there can be no immutable types of speech, any 
more than there are immutable animal @nd vegetable 
species. Hence the necessary conclusion that all present 
forms of speech are modifications of previously existing 
forms, that, however slowly, all are continually shifting, 
possibly retrograding under unfavouzable conditions, but 
in the normal state advancing, for the history of evolution 
is on the whole the history of progress. A careful study 
of the texture of speech seemed fully to confirm these 
@ priori deductions, and a geneial consensus was thus 
arrived at that there must have been some hypothetical 
root-state out of which language was slowly evolved, 
passing successively throfgh lower to higher types, from 
the isolating to the polysynthttic, agglutinating, incor- 
porating, inflectional, and analytic orders. 
But in seeming opposition to these views the author 
e holds that it cannot be*proved that the primeval ‘oot- 
language eve1 existed, and that “equally unproved is the 
belief that isolating dialects develop into agglutinative, 
and agglutinatite into inflectional’’ (p. 75). And at p, 
131, while admitting the general doctrine of evolution, he 
seems still go argue for the immutability of linguistic 
types, though his language is here somewhat deficient in 
its usual clearness and point, “The Finnic idioms,” he 
writes, “have become so nearly inflectional as to have led 
a recent scholar to suggest their relationship to our Aryan 
group ; nevertheless they have never cleared the magical 
frontier between flection and agglutination, hard as it may 
be to define, since to pass from agglutination to in- 
flection is to revolutionise the whole system of thought 
and language and the basis on which it rests, and to break 
with the past psychological history and tendencies of a 
speech.” 1 
Here it should be observed that the author may not 
inconsistently deny the necessary development of agglu- 
tination into inflection, because he dog not regard the 
latter as a higher type than the former, and because he 
takes, not the word or root, but the sentence, as the unit 
and starting-point of all speech; Now the sentence 
may have been originally cast in an aggluginative 
form, and if so agglutindtion would neither imply 
development in itself nor any necessary further evolu- 
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tion in a hew direction. This, at least, we take to 
be the underlying argument, though it appears nowhere 
explicitly stated in this way. It is stated, however 
(p. 131), that by taking the sentenae as the unit “there 
is no longer any difficulty in djstinguishing between the 
several families of speech and assigning to each its 
charact&r and place.” ° 

To all this many will of course reply ghat to take the 
sefitence as the starting-point is to beg the whole question. 
It cahot, of course, be denied by the consistent evolu- 
tionist that there must have been a time when a single 
articulate utterance supplgmented by tone and gesture, did® 
duty for a whole sentence, and in this sense it maybe ‘ 
admitted that she sentence is the starting-point of speech. 
But whether this incipient state can be regarded as eon- 
stituting language, properly so called, is quite another 
matter, and in any case it could not be predicated of such 
language that it was either agglutipating or polysynthetic, 
or even isolating in the sense that Chimese or Annamese 
is isolating. Here we are, in fact, dealing rather with 
“the germs of ¿he plant that with the plant itself. 

It will further-be urged that if “the Finnic idioms 
have become’so nearly inflectional,” progress from agglu- 
tination in the direction of inflection is admitted, in which 
case the fact that “they have never cleared the magic 
frontier’? becomes what the French would call a mere 
detail, a question of time or other circumstances. The 
Magyar has already developed an article, and the Dravi- 
dian tongues possess what look remarkably like true case- 
endings, while more than one language of the Caucasus, 
notably Georgian, Chechenz, and Lesghian, have appa~s 
rently passed quite over to the inflecting state. The fact 
that this transition “revolutionises the whole system of 
thought and language” will not alarm’ those evolutionists 
who necessarily hold that revolution is the law of nature 
and the order of the universe. Only the great issues are 
worked out sensim sine sensu, and not by violent cata- 
clysms and fresh creations, as was formerly supposed by 
unorthodox interpreters of a book which allows of but 
one creation and one partial cataclysm. Lastly, the 
critical analysis of agglutination, and still more of inflec- 
tion, clearly shows that both are the result of semato-~ 
logical and phonetic decay continued over immense 
periods of time, during which numbers of concrete terms 
and notional words of all sorts gradually lost their inde- 
pendence, and thus became transformed to relational 
particles first loosely tacked on (agglutination), and then 
completely fused (inflection) with the theme. Thus it is 
that the » Passing vagaries of deep thinkers s@rve but to 
re-establish on firmer ground the yery truths they seenf to 
assail. ~ s 

On other questions the work is equally suggestive, and 
there`are some trênchant remarks at p. 349 of vol 1. 
which ought defénitely to close the doors of the old school 
of etymologists. “The etymologist must be thogoughly 
trained in the pri@ciples of scientific philology. He must 
have mastered both phonology and sematology, and he 
musts be well acquainted with more than one, of the 
languages with which he deals. The and then only can 
his labours be fruitful; then and then \only will his work 
be a gain and not a hindrance. False ologies stand 
ine the way of true ones, and the charl&gns who have 
brought the naftne 8f etymology foto cdytempt have 
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discredited the Rbours of better men.* Tħere is much 
in etymology which must always defy analysis, there is 
much which will have to be corrected hereafter, but this* 
will matter little if we have once learnt the lesson that 
change of sdund and meaning can only take place in 
accordance with fixed @nd invariable law. Etymology 
ig buta means to an end, and that end is partly the 
history of the development of thought an® civilisgtion as 
reflected in th® fossil records of speech, partly the dis- 
covery and illustration of the laws which govern the 
shifting and decay of sounds and the modifications of 
sense.” Ă bi 

.The whole subject of phonefics is of course treated in 
a masterly manner, and well illustrated with diagrams 
ang useful tables of Lautverschiebung as applicable to 
the Semitic, Bantu, Finno-Tataric, and Aryan families. 
The last, especially, is very full, including the Oscan and 
Umbrian, the Old Welsh and Gaulish, besides those 
usually given. [t ne@d scarcely be added that this, like 
all other branches, is brought well up to date, a good 
instance of which is affordeds by the reference to the use 
already made of the phonograph in the “scientific treat- 
ment of phonetics. Most readers will here Jearn, probably 
for the first time, the curious fact that “all sounds may 
be reproduced backwards by simply beginning with the 
last forms indented on the tin-foil: sociability, for example, 
becoming yiidilaishos. Diphthongs and double con- 
sonants may be reversed with equal clearness and pre- 
cision, so that df, which the phonograph pronounces 
bé-eet, becomes tee-d6. In this way we have learnt that 
the ch of chegue is really a double letter, the reversed 
pronunciation of the word being esht” (i. 335). 

The quéstion of mixed languages, that is, mixed in 
their Structure, daims a good deal of attention, and is 
handled with considerable reserve. But the important 
truth is loudly proclaimed that the “physiological races 
of the modern world are far more mixed than the Ign- 
guages they speak; the physiologist has mych more 
difficulty in distinguishing his races than has the glotto- 
logistin distinguishing his families of speech” (i. 366). 
This is perhaps as far as it is “safe to go at present, and 
is sufficient for practical purposes. It points out that it 
is in the nature of ethnical groups to mix, and of linguistic 
groups [to keep aloof, thus vindicating for language its 
rightful po8ition in anthropological studies. It is not 
- always or necessarily a test of race, but it is often an 

indispensable collateral agent of research, becomes under 
special circumstances, and with all due precaution, a 
final cougt of appeal, and in many cases bears Witness to 
the presence of racial elements which wouldenot other- 
wise be suspected. fts development also is extremely 
slow, slower even under certain conditions than that of 
physical types themselves, as shown, for instance, in the 
case of the Osmanli, Magyars, and many Finnish and 
Turkoman tribes, all of whom continue to speak purely 
ageglftinating Finno-Tataric tongues, although through 
intermixture they have been largely assimilated to the 

Caucasian ethnical type. 

Thé chapter Roots (vol. ii.) is accompanifl by a 
languages, for the classification of, 
r seems mainly responsible, Th ap- 
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pended refeyfhces to authorities will bg found extremely 
useful, buifthe cjassificatjon eitself, ig, defective in many 
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respects, and calls for revision in future editions. Sonrhay 
and Haussa, for instance, ought not eto be grouped- 
together, nor have Wakuafi (read Ki-Kwafi) and Masai 
anything in common with the Nuba and Fulah groups. 
It is not clear why Berber any more than Egyptian (both 
Hamitic) should be described as sub-Semitic ; but it is 
still mere startling to find Brahui amongst the neo- 
Sanskritic tongues in company with Siah-Pésh, which 
latter would appear to belong iather to the Galcha or* 
pre-Sanskritic of the Eastern Turkestan Highlands, and 
which js unaccountably excluded altogether from the 


table. ©Etruscan, in spite of Corssen, is grouped apart as j 


agglutinating, though there are many good authorities,for 
this view. But Horpa is not a Tibeto-Burman isolating 
tongue, nor are Lolo and Mautse properly linguistic 
terms, but rather collective Chinese names of hill-tribes, 
mostly probably of Caucasian stock and untoned speech. 
The “ Mon-Annam ” family has no existence, the Mon or 
Talain having little to do with the Annam, and nothing 
at all with Kajnbojan, which belongs to a totally different 
connection. The Miztec, Matlalzinca, Totonac, and other 
Mexican torfrues are described as isolating, all being 
polysyithetig, some, such as the Miztec, in the very 
highest degree with “bunch-words” of fifteen and even 
seventeen syllables, 

The second volume is largely occupied with some of the 
principal linguistic families typical of the several orders 
of speech, followed by concluding chapters on Compara- 
tive Mythology and the Origin of Language, all handled 
in a masterly manner, extremely suggestive even when 
somewhat heterodox, and accompanied by much inci- 
dental matter of great value and interest. The statement 
(p. 324) that “ the characteristics of race were fixed before 
the invention of speech” iw one of those astonishing 
paradoxes which seem iseparable from original thought, 
but which remain*none the less paradoxes. It is scarcely 
conceiyable that the yellow, black, fair, and other funda- 
mental types of mankind shpuld have become slowly 
differentiated before man had acquired the faculty of 
speech, that is, the very faculty by which the human is 
distinguished from all other species, and.that the art was 
then “invented” in various independent centres. But 
though it cannot be argued on this ground that ‘‘the idioms 
of mankind have had many independent sfarting-points ” 
(p. 323), few will probably question the conclusion that 
linguistic science “can throw no light on the ethnological 
problem of whe original unity or diversity of the human 
race” (p. 324). SucH questions are truly “the task of 
the ethnologist, not of the student of language” (7.) 
And even should the hope have to be finally abandoned 
of ultimately establishing the original unity’ of human 
speech, ne argument could thence be deduced in favour of 
the original diversity of the human species. Dispersions 
of babbling tribes, whether originally one or not, probably 
took place at various stages in the evolution of human 
speech, or at times while it was still in process of forma- 
tion, or when little mere than the faculty existed, so that 
% must needs have afterwards developed into types no 
longer reducible to one hypothetical primeval type. This 
hypothetical type becomes daily more shadowy, continually 
retreating to the background of an inconceivably remote 
past®according as the astqnishing complexity and diversity 
of articulate speech is revealed to the earnest student of 
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language. But it seems obvious that this diversity and 
complexty mus? have been evolved in the natural course, 
whether starting from one or many original centres. 

At p. r63 a view is taken of the Aryan suffixes which 
many will be inclined to regard as a retrogressive step 
rather than an advance in linguistic studies. “We must 
rid ourselves of the notion that suffixes were ever inde- 
„pendent words like our ‘if’ or ‘in’; so far back as our 
* knowledge of Aryan speech extends they possessed no 
existence apart from the words to which they belonged, 

e and which, again, only existed as words in so famas they 
possessed these suffixes. Suffixes became flexions through 
the help of analogy.” The pomt would involve too much 
technical matter to be here adequately discussed, but it 
may be remarked that our knowledge of Aryan speech is 
as of yesterday compared with the many ages it must 
have taken to reach the highly-inflected state presented 
by the oldest known members of the family. If in a 
brief thousand years or thereabouts the Latin ablative 
mente had time to become a Romance adverbial suffix, 


» ethe verb Aabeo a verbal ending, and the gdverb tude a 
pronoun with a genitival force, surely there was ample: 


time in the ten, twenty, or fifty thousand yeass of the early 
lifetime of the organic Aryan speech for hundreds of 
independent words to pass from one part of speech to 
another, from the noun or verb to the particle, and thence 
to the relational suffix. And if “suffixes became flections 
.through, the help of analogy,” being hitherto “ meaning- 
less terminations’ (4.), it may be asked through the help 
of what analogy? At all events, the internal vowel change 
here taken as their pattern does not meet the case, for, if 
“pröperly considered, all such internal vowel change must 
itself be regarded as primarily due to the influence of 
reduplication and flection &cting on the body of the word, 
and pradually becoming absorbell, often leaving no trace 
of its former presence beyond the very vowel change in 
question. Such seems undoubtedly to be the history of 


e the strong Teutonic cor§ugation and of such Teutonic 


plurals as seem now to be effected by mere internal modi- 
fication, just as ye know that it is the history of such past 
tenses in Latin*as égt, fect. Two things it seems im- 
possible to admit—the development or invention of 
“meaningless terminations,” that is, meaningless ad 
initio, and internal vowel change with flectional force, 
produced, as it were, by spontaneous effort independently 
of outward influence, the influence either of reduplication 
or of pre- or postfixes reacting on ghe them®, 

The chapter on Comparative Mythology, as expounded 
in the light of comparative philology, is thoroughly satis- 
factory, and will be read with pleasure even by those un- 
familiar with the technicalities of the subject. In the 
last chapter, also, on the Origin of Languagé and col- 
lateral subjects, much excellent advice is given touching 
‘spelling reform, the pronunciation of the classical tongues, 
the application of sound linguistic principles to the 
teaching of languages, and many qjher points of a more 
practical nature. e a 

There is an excellent analytical index pied. by Mr. 
W. G. Hird, but it does not dispense with the necessity 
of a full alphabetical index, which is urgently needed in a 
wok overflowing with matter of the most varied descrip- 
tion, and which it may be hop&d will be supplied in future 

_ editions, 
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points should then also be rectified, and with that view a 
few of the more important may here be noted. The ve 
in the Italian compound fortandovelo (ii, 210) is derived 
from the Latin adverb 4, used prenominglly instead of 
from the pronoun vodis. The icle wi, ve often, of 
course, represents õi, as in the sentence fo vera (lit. ego 
ibi cra; but, it equally represents the pronoun, as in 
the sertence to vi dico (lit. ego vodis dico, and obviously 
in the compound in question. The Nogairs (properly 
Nogeig) are described (ii. 199) as “Russian Cossacks” 
instead of Patars., The Nogais are of Tirki stock, 
whereas all the Cossacks are of Slav stock, either Great : 
Russians (Don Valley, Cis-Caucasia, &c. ), or Little ' 
Russians (Ukraßĝia). The Cossacks are often spoken of 
as Tatars by careless writers, confounding them with ethe 
Cassaks, who, being Kirghizes, are true Tatars. It seems 
scarcely accurate to say that in the Greek and Latin 
sentences rénra and ama? “ the subject is not expressed” 
(ii. 329), seeing that el (for ri) and the #of amaf are pro- 
nominal, though so old that they do not distinguish the 
tender of thegsubject referfed to, and may possibly have 
originally been olyective forms. The statement (i. 417) 
that “in Hifidustani the genitive takes the marks of 
gender according to thé words to which it refers,” is apt 
to mislead the unwary, who might conclude from this that 
the Hindustani noun had cases, whereas there is nothing 
but a general oblique form followed by postpositions. 
One of these postpositions (44 = of) follows the gender 
of the noun of reference (/arhd-hd, larké-#t according to 
circumstances), but the noun remains unchanged. There 
is another reference (p. 423) to a point of Hindustani, 
grammar, which as worded is unintelligible., The place 
of the definite article is not supplied “by a ‘datiye with 
the suffix -Z0,” for there are no datives, but by the post- 
position 20, which, though usually giving a dative force, 
often idiomatically emphasises the objective noun and 
tĦus does duty as a sort of definite article. The reference 
to Volt&ire (i. 60) should be emended by shifting the 
places of the words “‘consonants’’ and “vowels.” No 
one who has ever heard a native of Northern Indie speak 
any of the current neo-Sanskritic tongues will hesitate to 
transciibe the sonant explosives with the rough breathing 
(gka, dha, bha) by the side of kha, tha, pha, though the 
point is treated as doubtful (i. 281). The A ip such words 
as ghora, bha,t, dh06i is heard quite as distinctly as it is 
in the English word mad-house. Lastly, such terms as 
“Turanian” (i. 325), “Alfurian,’ and even Malayo- 
Polynesian might well be dispensed with in future editions 
of a work, which as it stands reflects lasting* credit on 
English scholarship, and which all will accordingly be 
anxious to see rendered even ih small details as perfect as 
possible, A. H. KBANE 


STATICS 
Treatise on Static By George Minchin, M.A. Second 
Edition. (Clarendon Press Series.) 

S NCE the publication of Thomsôn and Tait’s “ Natural 
Philosophy,” thirteen years ago, a important change 

in the treatment of the theory af diamics pas been 
making rapid progress. Previous to t 
almost universa¥ practice’to follow the Fr 
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independent of any consideration of motion. Force was 
often defined to be that which caused or tended to cause 
motion; but the theory of the combination and resolution 
of forces was gounde@ on certain assumed axioms about 
the properties of forces githout further reference to the 
effect by which force was described. The proof of, the 
parallelogram of forces was to most beginners such a 
formidable pong asinorum that the broad conteption 
that velocities, accelerations, and forces acting at given 
points were all fully represented by vectors, and thatéeach 
could be added just in the same way as the vectors which 
“represented them, was not sapn grasped by, the mind. 
Consideration of the fundamental principles of dynamics 
and of the philosophic position of the law of motion, 
whith at the same time defines the measure of time and 
states a law of nature, was avoided, and the theory of the 
motion of matter became a development of the equations 
of statics. 

Thomson and Tait “tet ed to the order of Newton 

and abolished artifices from the foundations of the science, 
of dynamics. The influence of Thomsom and Taits 
“ Natural Philosophy’’ on the volume before us is appa- 
rent in the first chapter. The proofs ef the parallelogram 
of forces by Duchayla and Duhammel are conspicuously 
absent, and the fundamental proposition of statics is 
deduced quite naturally from consideration of the 
parallelogram of velocities. When it is once admitted 
that statics should rest on Newton’s laws of motion, the 
appropriateness of a separate treatise on the subject, to 
include electrostatics and elasticity, becomes question- 
eable. Why should dynamics be divided and a separate 
treatise be, written on that portion from which it is 
possiblg to exclude the idea of mass? A book on the 
analysis of systems of forces or “wrenches ™. deals with a 
natural group of propositions, so does a book on attrac- 
tions, on electrostatics, or the relations of stresses and 
strains. Buswe cannot see that it is natural to group 
those subjects together with the view, as it would’ appear, 
that the student should make himself acquainted with 
them Before mastering the dynamics of a particle. Indeed, 
however we may admire each chapter of Prof. Minchin’s 
work, we cannot help regretting that he has limited his 
subject-matter by the title of the volume. 

At the end,of each chapter is an abundant selection of 
examples—a very necessary part of an educational work 
on any department of mathematics. It would have been 
well that amongst these should have been found a larger 
proportion of examples demanding a numerical answer ; 
the best students show a liability to failure ia rapidly 
defiling with dynamicalsquestions when concrete numbers 
take the place of the more familiar symbols, 

It isenot often that a graduate of Dublin University 
omits to set forth in its proper place the work of a Dublin 
professor, Any one would have looked With considerable 
confidence in Chapter X. of Minchin’s “Statics” for some 
account of Ball’s theory of screws as a Sequel to Poinsot’s 
central axis, but he ould be disappointed. As that 
theory is very instructive as well as exceedingly elégant, 
the omission is a ]gs to the student. 

Chapter IX. is fevottd to friction, and ends with four 
articles on the fffttion of a pivot, pased on he assumption 

e between piva apd footstep is unifofm 
ces in Pcontact; ang in Arf 1 34 the equation 
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of the tractory is found by a further ,condition that the 
vertical wear shall be constant. As a fact, when, a pivot 
has been at work for some time the vertical wear becomes 
of necessity constant, and thence may be deduced the 
normal pressure at any point which will not be constant 
unless the form of the pivot be the tractory. , As an illus- 
tration we propose the following to our readers : A conical 
footstep is to bear a maximum load .with.a. minimum e 
frictional moment; show that it should have a hole in the 
middle one- third the diameter of the footstep. A, similar 
consideyation may be applied to ascertain the distribution 
of pressure between a horizontal shaft.and an ordinayy 
bearing. toe 

The book ends with a chapter’ on- stresses and ‘strains 
and their relation to each other. The examples appended 
to this chapter will be found most useful to the student ; 
so far as ye know he will not find elsewhere such facilities 
for testing his skill in this department of dynamics. 
Although we do not think it desirable that the depart- 
ments of the scfence of dynamics should be classified for 
teaching purpeses into statics and kinetics so completely” ù 
as the ae are implies, we can heartily recommend 
each several chapter for the subject on which it treats, and 
we hope that Prof. Minchin will produce a work..dealing 
with kinetics, and that when a fresh edition of both -is 
demanded he will weld them into a single treatise on 
dynamics. 








AUSTRALIAN ORCHIDS ye 
Australian Orchids. By R. O. Fitzgerald, F.LS, Part V. 
(Sydney, N.S.W.) 

Lhe part of this beautiful and instructive work whrch 

has Jusț reached ug, contains ten plates, illustratiohs 
of sixteen species helonging to the genera Prasophyllum, 
Thelymitra, Sarcochilus, Dendrobium, Pterostylis, Cleiso- 
stoma, gnd Bolbophyllum, all full of analyses, displaying 
in a’very satisfactory manner the forms, disposition, and, 
in many instances, the development of the reproductive 
organs; whilst the letterpress is as fu as is that of 
previous parts, of curious and instructive observations on 
the habits of the species and their modes of fertilisation. 
Whether, in point of scientific importance, er fulness of 
illustration, there are few works upon the Orchidez to 
compare with this, certainly none at all comparable to it 
has ever beengttempted ina colony. Its only rivals are 
the magnificent orchideous plates in Blume’s “ Rumphia,” 
and in his still more beautiful “ Orchidez of the Indian 
Archipelago.’ On the other hand, in respect of descrip- 
tive matter the works of these two authors widely differ. 
Blume had,to deal with a host of previously unanalysed 
and unnamed generic and specific forms, which he classi- 
fied and described in a truly masterly manner, and his 
works are hence almost purely systematic. The materials 
for the “ Australian Orghids’’ had been for the most part 
classified by Brown én the “Prodromus Flora Nove 
Hollandite,” witke a skill equal to that subsequently dis- 
played by Blume in respect of the Indian ones, and Mr. 
sritzgtrald h&s therefore rightly devoted his descriptive 
“matter thiefly to the “life-history’’ of the species, Asa 
specinten of this we may quote his observations on 
Prasophyllum fimbriatum :— 
“This little flower presents another of the anomalies 
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frequent in the family. So constantly does the labellum 
appear to act as a resting-place for insects, that in 
trying to trace the probable manner in which they fer- 
tilise a species, you naturally look upon it as the plat- 
form of the operator; but in this case, should a tiny 
insect alight upon one of the lips which hang trembling 
from the flowers, it would meet with a projeetion re- 
sembling the column and in the same position usually 
*occupied by it, but without anther or stigma, being in fact 
nothing more than the hinge from which the fringed lip 
depends. This baffling is caused by the flowers being 


e inverted, and the dropping of the labellum inefront of 


them. Such modifications as this are useful in ¢hecking 
the natural tendency to assume that a certain part of a 
flower is designed to act in a certain way simply because 
through a lorg series we find it perférming that function, 
and to show us how a slight change may alter all the 
results. Here the labellum bars access from the ordinary 
direction; the lower sepal incloses the column from 
below; the petals and wings of the column intercept 


access from the sides, and a prolongation of the anther 


obstructs it from the end; so that a very small space is 
left open beneath the labellum in what Would appear to 


* o be the least likely place for an insect to approach, though | 
from the conformation of the column the intervention of 


insects seems to be a necessity, After æ ver careful 
examination, I came to the conclusion that the most 


robable method in which this interesting little orchid 


comes impregnated is by a very minute insect alighting 
on the under surface of the labellum and following it up 
into the flower, the lip giving way to its pressure upwards 
(by being lifted on the hinge) should the visitor be slightly 
too large. 


This, then, is another instance of a part of a flower, 
generally of importance, ro of very doubtful 
advantage, if not actually detrimental.” 


Hitherto Mr. Fitzgerald's studies have been confined to 


the orchids of Eastern Australig, but it is anost earnestly 
to be desired that they will be extended to the southern 
and western species, as indeed the title of his work 


implies will be the case. | E 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible Jor opinions expressed 
Neither can he undertake to return, or 
No 


{The Editor urgently fe Sid correspondents to keep their letters as 
pressure on his space is so great thai tt 


by Ais correspondents, 
to correspond unth the writers of, rgecled manuscripés. 
notice tsYaken of anonymous communications. 


è short as possible, 
is impossible otherwise to ensure the apgearant even of com- 

~ munications containing interesting and nove facts.) 
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Ice-Crystals 


Since the publication of the Duke of Argyll’s first communi- 
cation on ‘‘Ice-Crystals” (NATURE, vol. xxi. p. 274), I have 
been expecting that some of the physicists who have noticed 
nee phenomena would have looked up the /ifgrature of the 
subject, 

About thirty years ago I made this class of phenomena the 
subject of a somewhat careful investigation, and published the 
results of my researches in the Proc. Am. Assoc. for Adv. of Sci., 
third meeting, March, 1850, vol. iij. pp. 20-34; also in the 
Phil, Mag., 3rd series, vol. xxxvi. pp. 329-342, May, 1850. 
The former article is illustrated by sVeral engravings represent- 
ing the appearances presented by the ‘‘exufation of “ice” from 
the foot-stalks of the P/uchea. I think that my investiga- 
tions show, that the phenomenon in planis is purely physical, 
having no connection with the vifaldy of the stems; agd that # 
is due to the same cause as the ‘protrusion of icy columns” 
from the ground in frosty weather, © 


In relation to the exfJanation of the phenomena, I ha%e 


nothing to add to that given in the above-mentioned paper, °* 


excopt in relation to Avo points, viz, (1), that I did not sufficiently 


Would not the chances of the reproduction of 
this species be improved by the removal of the labellum? 

















emphasise the importance of the fact that the water contained in 


ethe capillary tubes in the upper stratum of earth is cooled 


many degrees éeow the freezing temperature; and (2) that, 

consequently, the congelation would ipecessarjly take place 

paroxysmally. Jonk Le CONTE 
Berkeley, California, Apil27 © 





. d Anchor-Ice 

My remarks on anchor-ice, published in Narurx, vol, xxi. 
P. 538, have called forth several letters to myself, in addition to 
the afticles on this subject by Mr. Allan Macdongall and C. F. C. 
respectively, which have a place in vol. xxi, p. 612 and vol. xxii. 
p. 31 of your journal, I am happy to find C. F. C. agrees ® 
generally with my views, but’ regret to have to differ from him 
when he says that,‘ the original (ice) crystals, if not Aeavier than 
water, are at | as heavy.” Were this supposition true, 
auchor-ice might as readily form in one part of a stream @® in 
another, and would not require the conditions which I believe 
to be necessary, These minute crystals have never been seen by 
me ‘‘distributed” pretty evenly throughout the body of water at 
rest, nor even where there was a smogth, slow, steady current, 
which would be the case if the specific gravity of the crystal and 
water were alike, s 
e C. F.C. js right in saying that this ice resembles manufactured 
“water ices” ;“it is never, as far as I know, transparent. It 
also looks like salt-water-ice, 

Mr. Macdottyall teļjs us of anchor-ice in Georgian Bay. This 
at’ first sight would appear to be incompatible or at variance 
with my belief in the necessity of a ‘‘comparatively swifter 
current ” being essential for this formation, but to those who are 
familiar with the large lakes of America, the apparent contra 
diction seems not difficult of explanation. 

At Great Bear Lake inexplicable currents of several miles an 
hour, sometimes running against the wind, are found in many 
of the narrow and shallow channels separating islands from the 
shore, making agitation sufficient to distub the equilibrium of 
the floating 1ce-crystals and surface cold water. The same 
condition of things doubtless obtains in the Georgian Bay, which® 
isthe most easterly portion of the extensive and irregularly- 
shaped Lake Huron. x 

ne remark of Mr. Macdougall’s, to the effect that ‘‘the 
anchor-ice in the great northern lakes floats at a considerable 
depth under the surface of the water, and that it seemed to be 
floating at various depths in water fourteen feet deep,” is curious. 
One way of accounting for this peculiarity may be that when the 
air becomes detached from the bottom, it not improbably brings 
up with it stones or gravel ; soon afterwards a part of the ice 
gets separated, thus diminishing the floating-power, until the 
specific gravity of the compound mass exactly equals*that of 
water, in which condition it might, of course, be found 
“swimming” at any depth below the surface, 

Mr. Macdougall asks, ‘‘ Does the (anchon) ice form by action 
of the intense cold of the ground (meaning, I presume, the 
bottom of the lake or stream), favouring thg formation of 
rasee ?’ 

I do not think that as a rule the coldness of the ground has 
anything to do with this formation, except in so far as this cold- 
ness of the ground, .¢., the stony bottom, is caused by contact 
with thg ice-cold water and ice-crystals, as already mentioned. 
“í Intense coldness ” of the ground at the bottom of the middle 
of a stie&m can scarcely be caused by abstraction of calgric, 
throngh its connection with the gupp8sed golder land on shore, 
which is usually covered and protected by snow from cold in 
early winter ; also, were this the cause, or one of the cquses, the 
part of the river neayest the shore would first show anchor-ice, 
which is not the case. 

At Repulse BaẸ flooding of some of tle rapids of North Pole 
River took place when the ice was formimg. This ye kn 


ow 
could not be causag by a greater flow of water, as the lakes 
supplying the river and all the rivulets running into them were 


already y ice-bound, . 
These overflows were caused by barriers of anchor-ice, which 
dammed the water up to the height of twQor three feet, until the 
rê became so great as to force ¢ p e through the soft 
but tenacious mass, the portion of which remained unbroken 
being now, by the running,off of the water, D\gught into contact 
with the cold air? soon became frozen hard andWplid. 
@ . e e 
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“ Sarsens ” 


I suppose it is in the order of things that utility should be a 
prime consideration, but still one cannot but regret the wholesale 
destruction whjch is oyertaking the picturesque stones which 
have given its name to the ‘Valley of Grey Wethers,” near 
Marlborough. hd 

This destruction has been going on for some years, as isgwit- 
nessed by the cottages in the neighbourhood Jt of É arsen,” 
but has of late been vastly increased by the demand @or this 
strong stone for the bridges on the railway now making between 
Swindon and Marlborough, Nearly all the large blocks have 
indeed already disappeared. e 

So far no attack as been made on the fine crpmlech of the 
“ Devil’s Den,” which lies at the foot of the valley. It has had 
a narrow escape before, for a we€her-beaten shepherd told me 
some years back that he ‘‘ minded” how when he was a boy 
the farmer there got all the horses and oxen alld tackle he could 
in the parish and laid on to the capstone, and ‘they drawed ’nn 
and drawed’un, but sf warn’? to be moved.” 

The geological interest in these mugged stones is consider- 
able. They are found, more or less, over the chalk range, 
but always as scatte or isolated blocks. The temple at 
Avebury was consigucted of monoliths of this stone, so is most 
part of Stonehenge, The «romlechs of “Kits Cotty” and 
‘‘Wayland Smith’s Cave” aregformed of it, and its curious 
mode of weathering is well shown by the ‘‘elowing stone 
under Uffington Camp. There is haidly a village amongst the 
chalk hills in which a mass of this :ugged stone may not be seen, 
but nowhere is it found in anythingelike®the abundance which 
has characterised the ‘‘ Valley of Grey Wethers,” 

It is, I believe, the generally-accepted view that these 
‘‘sarsens” are the indurated remains of a tertiary stratum of 
sand with which the chalk was once overlaid. Perhaps some of 
your readers can inform me where these stones can be seen in 
their native sand. The circumstance of the fracture of some of 
the ‘‘grey wethers” near Marlborough disclosing imbedded in 


them what look to me like chalk flints possibl ints to an 
earlier origin for them. A. G. Rexsnaw 
n May 19 
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AN ENTOMOSTRA ene IN TREE- 
TOP. 


LF is not to be wondered at that the moist and shady 
hiding-places between the leaves of the Boned 
filled as the are by food of various descriptions, shou 

e occupied by all sorts of animals, and that*some of 

ese should have chosen them as their favourite abodes 
and should have exclusively deposited their eggs in them. 
And indeed, according to Fritz Muller’s friend, Frieden- 
reich, almost all the coleoptera peculiar to the Bromeliads 
have been for the last thirty years found by him exclu- 
sively in such places, and the same is probably true of 
the larvee o& very many species of insects, and for the tad- 
poles of the tree-frogs, which undergo their meta- 
morphoses therein. 

But for all this it is, as Fritz Muller, writing from 
Itajahy, November, 1879, says, a very astonishing thing 
that therg should be found living among the aquatic 
animals in the tops of the woods a little crustaqean whose 
rèlations one is accustemed to find among the sea-weeds, 
It is about one nffllimetre long, and is of the family of the 
Cytheyide. 

Of the two cosmopolitan genera, gach rich in species, 
Cypris and Cythere, into which the un pring investigator 
of the salt and fresh waters of Denma tto Friedrich 
Muller, divided the bivalved crustacea, those of the first 
(Cypris) live almost entirely in freslg and those of the 
second (Cythere) almost entirely in salt, water. Only a 
very few isolated exctptions to this rule have as yet come 
to light, and ingthe Brazils Fritz Muller only*knows 
Cythere as having marine species, while those of Cypris 
are fror fiesh yAter ;°and never would he have expécted 
to meet with, fà the tiees of hjs wood at Itajahy, an old 
Baltic acquggftance which he erewhile h&d collected when 
wading ba#é-footed witheMak Schuleze in Greiswaldet 
Bay. At the first glance ke dki not recognise thé Cythese 
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of the Bromeliads as a relation of itserecent maiine 
cousins, because it differed a good deal in the shape of 
its bivalved shell from al} known species of Cythere, and 
even from all known Entomostraca. These generally 
possess laterally-compressed valves, which are broader 
than they are long, and are commonly bean-shaped. In 
the Bromeliad-lodger the length of the valves is a good 
deal more than the breadth, and, in addition, the ventral 
surface is flattened, and has a longitudinal furrow, e 
reminding one of a coffee-bean. In consequence of this, 
when this new form is out of the water, instead of falling 
on its side as the others would do, it falls upon its back, 
or uporPits ventral surface. This is probably an adapta- 
tion to its place of abode. In the sea the species of 
Cythere climb up on the narrow filaments of the alge; 
and in the Bromeliads they must move abot on the flat 
surfaces of adjacent leaves. lienn} 

While no recent entomostracon was known to Fritz 
Muller which this new form resembles, he was at once 
reminded of a species (E/pe pinguis) which occurs as one 
of the oldest fossil Cytheridæ, and which Barrande 
described from the Silurian strata of Bohemia. This the 
Bromeliad form very closely resembles, but it is just five 
times as smal] 
Elpidium bromeliarum, for though it possesses no very 
marked®pecwiarities in its feet, still it does not fit into 
even any of the genera into which the old genus Cythere 
has been of late subdivided. 








Elgidinm Bromeliarum, Fr Muller. 1, dorsal aspect; 2, ventral ‘aspect ; 
3, side view, nght valve removed; 4, anterior antenna, 5, 6, posterior 
antenna of mageng of femalo; 7, mandible ; 8, mavilla , 9 TO, TI, feat 
of 1st, md, an pairs ; 12, segments ; 13 and 14, egg | 
young, fom the parent valves; 15, Elfe pinguis, Barr. Magnified 
X to3= I0; I} 4 t012 =71I:} 1, and 13 and 14 = 36: 1 


Everywhere that Fritz Miller has looked for this new 
form, from the sea-side to some hundred kilometres into 
the interior, he has fognd it common in the tree-frequenting 
Bromeliads of the pgmeval woods. As it cannot, lke 
some ogher of tge animals inhabiting such places, wander 
from tree to tree, or even from one plant of Bromelia to 
anogher, its distribution must be affected by beetles 
(Agabus, Laccophilus, Hister, &c.), or some other of the 
Bromelia investing forms. The young Elpidia, when 
they*leave their mother, ate only o'2 mill. long, and 
doubtless they cling to sohe of the flying insects, and so 


are Seta Pata As, however, the colonisation of the 
Bromeliads is thus seemingly entirely left to chance, it 
e e = 
ee . e 


s 


Fritz Muller describes this new form as, . 
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is the more asfonishing that these little crustacea are 
found in almost every Bromeliad. 

It cannot but sometimes happen that a few specimens 
must be washed away into other waters, as on the 
contrary, one may sometimes meet with a stray entrapped 

. Cy lop: that has slipped nto the Bromeliads. Yet Fritz 

Muller has hitherto searched in vain for Elpidium in 

running waters, which produce, among other species, 

e Cypris, Cyclops, Canthocamptus, Chydorus, Alona, Camp- 

tocercus, Pasithea, Moina, Ceriodaphnia, Simocephalus, 
&c. It seems not to flourish outside the Bromeliads, 

e [Translated from Kosmos, February, 1880. Elgidtus 
comes somewhat near to Elidia, Theel—E. P. W.] 





ON THB PHYSICAL ASPECTS OF THE 
VORTEX-ATOM THEORY 


IN all attempts to arrive at a satisfactory conception of 
the ultimate constitution of matter, the grand dificulty 
has hitherto been to reconcile the proved indestructibility 
of the atom with its capacity for executing vibrations, as 
° demonstrated by the spectroscope. The ancients, by 
. gssuming the atom to be infinitely hard, attempted in this 
way to get over the diffieulty of indestructibility (or in- 
divisibility), but thereby debarred all means of coneeiving 
the “elasticity” of atoms, or their known powers of taking 

e up vibrations of different periods. 

When we consider the immense difficulty that there 
must have been in conceiving how an atom could be 
elastic (3.2., how its parts could be capable of free motion) 
and yet its parts be incapable of separation from each 
other, we may well excuse the attempt to explain inde- 
structibility by the assumption of the quality of infinite 
hardness, unsatisfactory though it might be: 

It ıs evident that if we are to renounce all idea of occult 
qualities of “elasticity,” hardness, indivisibility, &c., and 
purpose to explain the facts without recourse to postu- 
lates, we must assume theematerial substance of which 
our atoms are to be formed, to be itgelf entirely without any 
positive qualities, z.¢., to be without elasticity, hardness, 
ngidity, &c,, and therefore to be freely penetrable in all 

` parts or perfectly passive and inert. This is the perfect 
° iquid of the vortex-atometheory. There may be some 
who would say that it is difficult to conceive of such a 
liquid. On the contrary, we venture to be able to prove 
that such a Bait clays és conceived of whenever a liquid 
* is thought of. us, does any one in conceiving of a 
liquid grue for instance), regard the liquid as consisting 
of solid (z.¢., ngore or less rigid) portions of matter sliding 
over each other [as we might conceive solid masses 
sliding past or through each other on a magnified scale]; 
aad yet this is truly what the hquid (composed of mole- 
cules) is in the actual fact. In short it is ng a “liguid” 
at all. Yet we conceive of it as /igutd, i.e., freely pene- 
trable in all parts. We therefore contend that a perfect 
- liquid (or true liquid) is what is a/ways conceived of, and 
therefore that there can be no difficulty in regard to the 
conception of the true liquid_that forms the’ basis of the 
vortex-atom theory. ° 
In the next place, it is an obvious condition to any con- 
sistent conception of matter that, matter must possess 
extension, or occupy space, f.e., so that two portions of 
our liquid cannot occupy the same space at the same time. 
If, therefore, the liquid fills all spa@e, it must be incom- 
pressible, This is, therefore, not ararbitrary postulate. 
The next question naturally suggesting itself wotld be, 
how are portions of such a liquid to attain the properties 
that we recognise in atoms? e venture to think it ill 
be conceded as evident that the only conceivable way (if 
it be admitted that the result is attainable at all) is thrgugh 
molion [for this is the only coneeivable way in which the 
liquid can be affected]. The further inquiry would there- 


_ + The quality of extension may even be regarded as included in the defini- 
tion of matter. 
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fore be, what would be the character of this motion? Now, 
in order to fulfil the condition that the atom itself can be 
brought to rest without losing its prqperties as an atom, 
it is evident that the motion of the material forming it 
must take place in such a way th@t the atom can remain 
in ong spgt, or be to our senses at rest, z.¢., the material 
of the atom, alghough in motion, must not deviaté from 
one spot. We ask if there is any other conceivable 
fornt of motion than rotary motion that would fulfil this 
conditjom? Hence the necessity for looking to rosary 
motion as the basis of the properties of the atom, In the 
next place a portion ‘of material in rotation must rotate 
about an axis. If the endssof this axis were exposed, we 
should have two points af rest, which would forfeit the 
condition of nafton being the essential basis of the 
external qualities of ouratom. ‘The question is, therefoxe, 
how is a portion of material to be in rotation about an 
axis, and yet not expose the ends of the axis? The only 
conceivable answer (as we think will be admitted) is that 
the rotating portion of material mugt have the form of a 
closed ring, or complete circuit, so that the axis has no 
ends, We therefore think it ma? be said beforehand that 
cenceding that the problem of the atom can be solved at 
all (or if it be conceded that a fact can exist solely in 
virtue of the explanation that underlies it) then the problem 
could only conceivably be solved under the fundamental 
conditions above developed, #.¢., under the condition of a 
portion of material (having no positive properties in itself) 
rotating in the form of a closed cirutt. 

This (as is well known) is what has been found to 
satisfy the conditions for the atom by the application ot 
mathematical analysis (without, apparently, that object 
aan eee in view at all), and in a manner the most 
remarkable in its completeness. It appears possible, in 
view of the above considerations, that a profound and 
competent thinker who had devoted himself to the subject 
poet have arrived, even before the mathematic! analysis 
had been applied, at the so conceivable physical eondi- 
tions that in principle could satisfy the problem of the 
atom (admitting the existence of the solution); but the 
mathematical analysis can of course alone make ,the fact 
of the solution apparent to us. It is related in the article 
on “TheeAtomic Theory of Lucretius” (North British 
Review, March, 1868) that Hobbes had-arrived at thee 
fundamental idea that the rotatior of a portion of material 
must be the basis to the solution of the problem of the 
“elasticity” of the atom, without having applied any 
mathematics. 

The difficulty of the mathematical side of the vortex- 
atom theory is curiously contrasted with the simplicity of 
the physical side of the theory. If we suppo%e a cylin- 
diical bar of india-rubber to be rotated about its longi- 
tudinal axis, and the bar (still rotating) to be bent round 
into a ring shape and the ends joined (the rotation of the 
material of the ring being always continued), then this 
may serve to illustrate in a simple way the motien of the 
material fétming the vortex-atom. {e is here appareng 
that the material of the india-rubVer ring (in our illus- 
trative case) may be in rapid motion while the ring itself 
preserves a fixed position in space. It would seem *to be 
a pity if a spurious mstery should be allowed to envelope 
this subject, which is unworthy of it, in view’of the sim- 
plicity of its physical basis. No one doubts the difficulties 
that had to be surmgunted on the mathematical sifle of 
the theory, but there is all the more reason on that account 
that the extreme simplicity of the physical side of the 
theory should be duly Sopreaatel: and unnecessary 
obstacks not be thrown in the way of itẹ adoption. The 






occult [possibly partly attfibutable to 
introduction into physical ecience of the sp 
ceptfon of “yorce"—in, the sense of an 
space without the intérvention “of matfer] ha? probably 
ne more to hinder progress tan any difficulties. 
ad . 
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We shall simply state the facts of the mathematical} of atoms, retaining substantially everything else apper- 


analysis here, our business being more particularly with 
the physical, side of the theory. First it is shown by 
incontrovertible mathematical proof that a portion of 
material having the m®tion above described possesses 
all the qualities of a so/id. It is at the same gime 
“ elastic,” or canab of changes of formewhen acted on 
through impact 7 other atoms—always tending tt return 
to its symmetrical form when removed from constraint. It 
is, moreover, proved to be competent to execute vilrgtions 
of definite periods which it is the function of the spectro- 
scope to measure. The atom thus constituted is demon- 
strated to be incapable of being divided or severed by the 
céllisions of other similar atoms against it, and since this 
is the sole means of ane upon st, the loig-standing riddle 
ofeindestructibility is thus simply solved, without the 
necessity for any postulate of Dile hardness, As the 
degree of hardness merely depends on the velocity of 
rotation of the materjal, it follows that the vortex-atom 
may possess any degree of hardness. Indeed, if we 
imagine the atom to be magnified up to visible scale, it 
might be conceived to harder or more rigid than a 
ring of steel of the same difensions, since the hardness 
of steel is limited by the resistance of The component 
atoms to displacement, Sg 

The centrifugal tendency of the 1omting material of the 
vortex-atom is controlled by the exterior incompressible 
liquid, and as there is no friction [there being no ultimate 
solid in the rotating liquid to “catch” against the 
inclosing fluid walls], the rotating portion therefore glides 
smoothly over the incompressible liquid that surrounds it 
like a pipe. Indeed, if we leave out of our conceptions 
the portion of rotating liquid, then the surrounding hquid 
actually forms a complete pipe in the form of a closed 
ring. If the liquid in the pipe were to fly out, a temporary 
void would be formed in it, which is impossible in a liquid 
that already occupies all space. An idea of the resistance 
of su¢h a rotating portion of material to bending may be 
got by attempting to deflect a gyroscope or spinning-top. 

In the old idea of infinitely hard atoms there were aiff 
culties in forming a satisfactory conception of what took 
place at the collision of two such atoms or how theere- 
bound could effect itself (consistently with the,conserva- 
«ion of energy). The following difficulty may also be 
aie a :—Since two such atoms are supposed to be 
absolutely hard or unyielding, the area of contact at the 
collision would necessarily be merely a mathematical 
point. Now the intensity of a given pressure on a sur- 
face is inversely as its area; and accordingly, since the 
area is here a mathematical point (or infinitely small), the 
pressure aftendant on the collision of the two atoms would 
require to be infinitely great. It may be a fair question 
how even an tnfinitely hard atom is to withstand the 
disintegiating influence of an infinite pressure.! 

In the case of the vortex-atoms they yield somewhat at 
collisione(without change of volume, o course}, whereby 
she encounter takes place over a surface (not a®point) ; and 
they rebound ip vuttue of their elasticity, due to the 
motion of the material forming them? 

There would seem to be a view to a certain extent 
prevalent that the vortex-atom thtory essentially alters, 
the basis of the old-established ideas ofesolid indestructible 





. 
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taining to the old atomic theories, merely removing the 
unsatisfactory postulate of fn/fnite hardness. For since 
the perfect liquid (outside the portions of it that form the 
atoms) opposes no resistance whatever to the passage of 
the atoyhs through it, or it is impossible to act on the 
exterior liquid, it is therefore in this respect as if a void 
existed outside the atoms. It is desirable, however, to 


note that the vortex-atom theory involves essentially the” 


existence of the liquid outside the atoms, which performs 
important functions, but since this exterior hquid 1s 
provedeto be incapable of appealing to our senses in any 
way, it therefore tn that respect may be said to play the 
part of avoid. The exterior liquid of the vortex-atbm 
theory correspondseto the void space of the theory of 
Lucretius. ith the above qealification® therefore, it 
may be allowable, when we are not specially dealing with 
the problem of the constitution of the atom itself, to leave 
out of o@r conceptions the presence of the exterior liquid: 
that which we call “ matter” being the atoms, and not 
the exterior liquid. In all practical problems of physics, 
therefore (apast from the problem of the constitution of 
the atom), we may properly regard the atoms simply as 
elastic indestructible solids moving freely in space? 
Moreover, sjnce the motion of rotation of the material of 
the atom is incapable of transference, and cannot appeal 
to our senses, and this motion does not in any way alter 
the position of the atom in space [but it is exactly as if 
the atom fzse/f were at rest]; we can therefore, if we like, 
leave this rotatory motion out of our conceptions, merely 
keeping in view the result produced by the rotation, viz., 
the sharply-defined elastic indestructible solid thereb 
formed. The function of the modern theory is accord- 
ingly not to destroy the atomic theory of the ancients, but 
rather to support it, by explaining Aow such indestructible 
bodies can exist, without recourse to the unacceptable 
postulate of ¢uyinite hardness, This old theory of the 
atomic constitution of matjer was really too firmly 
grounded om reason ang observation, as that one should 
suppose that its yery foundations could be shaken. 
Broadly and generally, therefore, in practical problems of 
physics, the essential points to recognise are that atoms— 
orenolecules—are elastic indestructible bodies, capable of 
rebounding from each other without loss of energy, and of 
executing vibrations of fixed periods. The existence of 
this e/asticity is a fact so definitely proved by the spec- 
troscope, which actually measures the wuer of vibra- 
tions executed per second by molecules, that it would 
become a question to exølain this fact, even if the vortex- 
atom theory had not been proved to capable of 
affording a complete explanation of it. Indeed, not only 
is the theory capable of doing this, but the vibrating 
capacity possessed by molecules is shown to be a necessary 
consequence of the éheory, so that, therefore, the fact 
might even have been deduced @ priori. Considering how 


enormously difficult it appeared to account for this fact . 


at one time, or how impossible it seemed to reconcile 
the mobility of the parts of a molecule with the insepara- 
bility of these parts by the most energetic collisions, and 
how an explanation of this fact was at one time sought 
after, it would appear not too much to expect that those 
who hesitate to accept the explanation given by the 
vortex-atom theory, should endeavour to define for 
themselves wherein their grounds of objection lie. For 
if the explanation ofea fact be admitted to be substantially 
compte, it weuld be at least unreasonable to look for 
more. The question might also suggest itself as a fitting 
ont to anp impartial inquirer, whether any other solution 
to the problem of the constitution of the atom is in prin- 
ciple conceivable, or whether [as in the case of many other 
physical problems, the,constitution of the ether, for 
instance] Bat one solution is conceivable (or we have no 
choice at all). It cannot be said at least that the theory 
of vortex-atoms, or its physical side, is not simple, dealing 
¢ e 
> 


58 ` NATURE '.'; 





e 

as it does with the mere rofation of a portion of matter.’ 
It is so far recognised that simplicity of the means to 
the end is a general characteristic of nature. No doubt 
there may be difficulties in the mathematical development 
of the subject; but if an atom be once proved to be 
elastic and indestructible, that fact surely goes yery far 
to supply all we want for the practical applications of the 
dheory. Of course there may be some refinements that 
may present great mathematical difficulties. For instance, 
Prof. Tait in his work, “Lectures on some Recent Ad- 
vances in Physical Science,” mentions a case where a 
vortex-ring is supposed to come into collision with 
another in such a way that the motion is not symmetrical 
in relation to the axis, and it ıs cited as an almost insur- 
mountable difficulty to find what exaetly takes place (in 
1egard to particular vibrations or rotations developed, 
possibly). But one might ask, is it necessary to know 
this for practical problems of physics? We may know 
broadly that vibration or rotation is developed, ahd if so 
(apart from the abstract interest of the question), do we 
want to know precise quantitative details for practical 
purposes? It might for example be extremely difficult 
etermine mathematically the exact deformation or 
changes of form (vibrations, &c.) that a steef ring under- 
went when thrown against the hard surface gf an®anvil ; 
but the practical question is, do we want to be acquainted 
with this for any ordinary problem that might occur, or in 
order to appreciate the general principles of impact, for 
instance? So in the case of vortex-atoms, no doubt 
many instances might be cited when it would be difficult 
to ascertain precise results, but the practical question is, 
Does this prevent our applying the theory to ordinary 
physical problems,’ or to dynamical phenomena involving 
questions of principle? For possibly it may not be 
necessary to know the exact vibrations developed at a 
collision (for instance), provided we recognise the funda- 
mental point that energy is conserved, and that the atoms 
can rebound from each other like perfectly elastic solids, 
It would be a pity if the mere efifficulty of arriving at 
precise mathematical results of a refined.character, should 
be mistaken by some for mystery, or it would be a thing 
to be regretted if there should any tendency toethrow 
ea veil of the “occult” overewhat in its psica basis fat 
least) is very simple, this procedure only hindering pro- 
gress and rendering a closed book what might be a most 

interesting brancẸ of mechanics. 

The investigations regarding the perfect liquid have 
already (as is known) thrown some important light on the 
important pragtical question of the resistance of ships. 
Mr. Froude has especially devoted himself to these 
inquiries, The old idea that a ship (or more correctly a 

R It would seem to be thought by some that the primary riag form of the 
vortex-atom involves something complicated in it ventuyp to think that 
this 18 cnly one of those first impresmons, which w.ll disappear on reflecting 
on the subject. First, many facts strongly mdicate that matter possesses a 
more or less open structure (or 1s higtl porous) These ring molecules 
would give matter an cpen structure. Yt would seem also independently 
probable that a molecule should have no more matenal in it than 1s essential 
to give it 2 certain amcunt of ertenszon, or to make it occupy a certain range 
of space. Why should we suppose that waste or apparent superfluity of 
material in a molecule that a solid structure throughout would involve? 
Does not this violate one of the fundamental principles of large®cale archi- 
tecture, where superfluity of material is r d as one of the worst faults, 
and mechanical principles are admittedly independent of scale? The ring shape 
for the atom is evidently the simplest elementary form to satisfy the condinon 
for the maximum of extension combined wth the minimum waste ar expendi- 
ture of material, In view of these cons.derations, the ring-shane, the primary 
form required by the vortex-atom theory, may seem ın itself mde ndently 
probable. Indeed, it seems a yemarkabis fact that the main conditions in- 
evitably led up to by this theory by a ngid matical process, are pre- 
cisely those that independent observations support, @ Um mdestri®tiinhty 
of the atom, illustrated by chemistry and numerous facts, (2) the elasticity 
of the atom, proved by the eevee Q a open darter of the atom, 
in harmony wi e of som est f 
the magnetic diatusbance tuneup all bodies, and mumerous other oa 
to mention the phy ical theory of gravity. ‘fn short, it would appear Phat it 
vould be necessary to m the existence cf ee e:astic aoma 
o n structure, even rtex at i 

aa Roe been re a e vortex atom gheory (w explains this ) 

2 The writer himself has seen from German comments on Prof. Tait’s 
work, that the passage above referred to [German translation] has been 

an 


regarded by some as if the difficulty there mentioned were of sui ature 
as to prevent the practical adopton of the theory. a A 
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éotally immersed body, such as a fish) encountered a 
mysterious resistance in addition to the mere friction of 
the molecules of water on its sides, ig,now known to have 
been a pure delusion. If it were not for the fact that the 
water consisted of molecules or uftimate rigid parts which 
are caught and put in motion by the rough sides of the 
ship, there wo be demonstrably no resistance “at all. 
Hence the absence of resistance in a true liquid (which is 
not formed of ultimate rigid parts or molecules). If the 
molecylés or ultimate rigid parts of which an ordinary 
“liquid” consists, were to be liquefied, a being immersed 
in it would (:f*conscidus) imagine he was surrounded by 
empty space. e 

The late Prof, Clerk Maxwell in a review of the theory 
of vortex-atoms # the ‘Encyclopedia Britannica ” for 
1875, under the word “A/om,?’ makes the followiag 
remark on the theory :— 

‘But the greatest recommendation of this theory from 
a philosophical point of view, is that its success in 
explaining phenomena does not depend on the ingenuity 
with which its contrivers ‘save appearafmces’ by intro- 
ducing first one hypothetical force and then another. 
When the vorgex-atom is 6nce set in motion, all its 
roperties are absolutely fixed and determined by the 
aws of motioy of the primitive fluid, which are fully 
expressed in the fundamental equations, The disciple of 
Lucretius may cut and carve his solid atoms in the hope 
of getting them to combine into worlds ; the follower of 
Boscovich may imagine new laws of force to meet the 
requirements of each new phenomenon; but he who 
dares to plant his feet in the path opened out by Helm- 
holtz and Thomson has no such resources. His primitive 
fluid has no other properties than inertia, invariable 
density, and perfect mobility, and the method by which 
the motion of this fluid is to be traced is pure mathe- 
matical analysis. The difficulties of this method are 
enormous, but the glory of surmounting them would be 
unique” [p. 45]. . i 

uch misapprehension would seem to exist in regard 

to the physical side of the theory, especially in Germany, 
where the mathematical investigations out of which it 
sprang, had their origin. Some appear to be, unable to 
conceive kow motion should take place in a material 
substance continuously filling space, losing sight of thee 
fact that the liquid outside the atoms plays the part.of a 
void (in so far as it cannot appeal to our senses)—or it is 
only the atoms that affect our perceptions. Others fail 
totally to appreciate the simplicity of the physical side of 
the theory, and seem to think it involves arbitrary 
postulates, whereas the main peculiarity of the theory is 
its freedom from positive assumptions, inasmfich as the 
theory evolves all the properties of matter out of the 
notion of a material substance, which without this motion 
has no positive qualities at all, and could not appeal to 
our senses, The fact seems to be overlooked that if we 
renounce the occult quality of pia in the 2tom, we 
bave no otfer resowce than a dguid (ie, a substances 
without rigidity). Much of the misundetanding on the 
subject may no doubt be due to the scarcity of the literature 
relating to it, and the extreme brevity and absence of 
detail or attempt to a$sist the conceptions regarding the 
physical side of the theory. This want the author him- 
self has much felt, and having been at considerable 
trouble to render cler his own conceptions as far a$ he 
could, he has thought that the result of this analysis might 
not perhaps be unacceptable in the form of a paper on 
the physecal aspects of the theory.? For there are no doubt 





apprecinuon of the Piygeal pointseof the theory at thi value and 
ignifcance. 
d As regards sources o infoenat®n ay to the vgtex-atoly theory, e 


follow.ng may be mentioned. Sir Wijham Thomson, “On Vortex-Atoms, 
PÆN Blag, July, ¢867. Prof. Cle’k-Mxwell, article “Atom,” Bneyc. 
Brit. 1875. ‘Lhe theory is dealt wath to some extent in t popular manner in 
. 
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many investigators in the paths of natural science who 
may find some difficulty in realising the physical basis 
and real bearings of the theory, and who nevertheless 
take a ration@l interêst in the solution it 1s capable of 
affording to some of the greatest difficulties of molecular 
physics. The whole structure of physics may be said to 
rest upon a mole.ular basis, and therefore the importdhce 
of a right view of this basis cannot be dVer-estignated. 
The old theory of perfectly rigid molecules put an immeyse 
difficulty in the way of the development of physical yesults 
upon such a groundwork. A theory of elastic mole@ules 
therefore becomes of the utmost importance ag a practical 
working hypothesis, and the ac prance with observation 
’ of new results predicted from this hypothesis as a basis, 
will then form additional confirming illystrations of its 
truth. The removal of any misunderstandings that might 
be obstacles in the way of the use of the vortex-atom 
theory as a working hypothesis becomes, therefore, a 
point of considerable importance. Those more especially 
who have handled the spectroscope and viewed the 
exquisite precisiqn of its results, become impressed with 
the certainty of the groundwork upon which their molecular 
studies are based, and no lesg imbued with the conviction 
of the existence of that explanation that forms the basis of 
the facts that are recorded with such unfailing accuracy. 
S. TOLVER PRESTON 





COMPARATIVE ANATOMY OF MAN» 
I 

‘TEE great scope and interest of the subject of anthro- 
pology, as well as its most convenient subdivisions, 
are well illustrated by the prospectus of the teaching at 
the Anthropological Institute of Paris. There are at 
present six chairs :—({1) Comparative Anatomy in Rela- 
* tion to Anthropology, by Broca; (2) Biological Anthro- 
pology, or he Application of Anatomy and Physiology to 
Anthropology, by Topinard ; (3) Ethnology, or the Study 
of the Races of Man, by Dally; (4) Linguistic Anthro- 
pology, by Hovelacque ; (5) Palzontological and Pre- 
historic Anthropology, by Mortillet ; and (6) Demography, 
which includes what we conmonly call social and vital 
statistics and Medical Anthropology, by Bertillén. 
These subjects are publicly taught in a- sclfool sup- 
plied with all necessary appliances, founded partly by 
pier munificence, but also liberally subsidised by the 
unicipality of Paris and the Department of the Seine. 
There is also at Paris'a complete course of general 
anthropology given yearly by M. de Quatrefages in 
connection with the magnificent museum at the Jardin 
des Plantes. To these institutions we have nothing 
comparable in England, and neither at our Universities 
or elsewhere is any branch of anthropological science 
systematically taught. The present lectures only embrace 
a small portion of one of the six subdivisions enumerated 
above, that of biological anthropology. This science is 
purely one of observation, and in proportion gs the ma- 
terials apan which eur observations are founded are 
multiplied, so Will the Value of the observations be 
incregsed. These materials are collected in museums, 
which at present in this country age not so complete as 
might be desired. The largest public collection is 
that of the College of Surgeons, contfining about 1,200 
crania of different races; the largest private collec- 
tion is that of Dr. Barnard Davis, of&helton in Stafford- 
shire, considerably exceeding that of the College both 
in number and variety of specimens. Happily these 
are aBout to be upited, and, under the care of the Council 
will be made accessible to, afl wh 





an article on “‘ Atomic f Lucretius,” North British Rerrew, 
March, 1868, Prof Tait, in his“work ‘‘ Lestures on Some Recent 
Advances 10 Science.” ee 

* Abstract Report & . PRower's lectttresat the Royal College bf 
Surgeons, March 1 to March r9, en the Comparative Anatomy Man. » 
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Besides the Barnard Davis collection, eonly a small 
portion of which has as yet been received, one of the 
most naporan additions to the museum since the last 
course of lectures is a series of skulls collected in the 
Fiıjı Islands in 1876 by Baron Anatole von Hugel, forming 
part of a donation made by Mr. Erasmus Wilson. They 
consist of sixteen crania of the Xat Co/os,'or mountaineers 
of the interior of the western portion of Viti Levu, and five 
crania from the eastern coast and small islands adjacent, 
The inhabitants of the Fiji group are generally described 
by ethnologists as a mixed race, compounded of Me- 
lanesians and of brown Polynesians, as the islands are 
situated®on the confines of the territories inhabited mainly 
by these two races, and the few crania hitherto accessible 
have favoured this view. Those, however, of the Kai 
Colos brought home by Baron von Hugel, and which 
probably represent the most primitive native popula- 
tion of the islands, show all the characters of the purest 
Melanesian type, without the slightest trace of Poly- 
nesian mixture. Their purity is shown by their wonderful 
similarity, and by their very peculiar and strongly- 
marked characters, discernible with equal facility in 
both sexes andeat all ages, They are large, the average 
capacity of eight adult males being 1,482 cubic centi- 
metres; and 
develop@d. gn proportion to their length, they are 

narrowest crania known, having an average latitudinal 
index of only 66°3. Not one has the index so high as 
70 0, and in one it descends as low as 61°9, which is below 
that of any other normal skull in the collection, The 
height in all very considerably exceeds the breadth, the 
average altitudinal index being 74'ı. They thus belong 
to the most strongly marked Aypsistenocephalic type. The 
zygomatic arches are very wide compared with the 
cranium. The brow ridges are strongly marked, though 
less so than in the Australians. The orbits are low and 
quadrangular, the nasal bones short, though rather 
prominent, and the nasal aperture wide (index 57'1), the 


jaws prognathous, though net to an extreme degree, 


and the teeth*large. The skeleton of the face thus con- 
forms with what 19 generally found in the Melanesians or 
Oceanic negroes, but the features are on a larger scale 
and more strongly pronounced than in the inhabitants of 
mafiy of the New Hebridean asd Papuan islands. The 
skull of the Tongans and Samoans, hving on islands 
scarcely 300 miles from the Fijis, presents the greatest 
possible contrast to that just described. ¢ It is short and 
round (latitudinal index 826), the orbits are rcund, the 
nasal bones long and flat, and the aperture narrow (index 
44°3), and the jaws are not prognathous. ItJs well known 
that for a long time the Tongans have been in the habit 
of visiting the Fijis, especially the smaller islands to the 
east of the group, and that there is in the inhabitants of 
that region a considerable infusion of Tongan blood. 
Five skulls of natives of the small island of Vanua 
Balavu, where this influence is supposed to prevail, 
show a distinct deviation in every character from that 
of the Kai Colos, and these deviations are, without 
exception, in the direction of the Tongan or Polynesian 

pe. The average latitudinal index is raised to 71°9; 

e nasal index is 50'o, the orbits intermediate in form, 
and the prognathism much reduced. No skulls have as 
yet been examined from the second large island, Vanua 
Levu, and the numbers of those just described are, per- 
haps, not sufficient tô draw any great conclusions from, 
but, as far as they gd? they tend to show that, so far from 
the Fffians gefterally being a mixed race, the mass of 
those that inhabit the interior of the large islands aie 
remarkably pure, and of the Melanesian or Papuan 
type‘n its most characteristic, almost exaggerated, form, 
but ghat the natives of the coast districts and outlying 
islands to the east showsceitain tendencies towards the 
brown Polynesian type, and as these are the people with 
whom European visitors to the Fijis have mostly come 


th muscular ridges and impressions strongly" i 
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into contact, arsundue impression has been created as to 
the extent of the mingling of the races. At all events, 
little countenance is given by these facts to the view, 
which rests chiefly in the interpretation of some ancient 
legends, that at a former time the Tongan influence 
was much greater in the Fiji Islands thaneit is at 
present. . 
Races of America—Two extreme views have been held 
e as to the unity or diversity of the races of man inhabiting 
the American continent. It has been said on the one 
hand that “when you have seen one Indian you have 
ce can 
be found in the native Americans, as among the in- 
habitants of the Old: World. Both statements are 
exaggerations, the truth lying between the two. A source 
of difficulty «im studying the cranfil conformation of 
the Americans lies in the wide-spread practice of 
deforming the head artificially in ney This habit 
prevailed extensively but not uniformly throughqpt all the 
western parts of the continent, from Vancouver's Island 
down to the southern parts of Peru. It also occurred, 
though less generally, in the southern part of what is now 
the United States, and in the West Indfa Islands. It 


Lima, and again with severe penalties in 1752. In 
British Columbia it has only recently falle into disuse. 
The custom is, or perhaps we may almost say was, not 
confined to America. Hippocrates and various other 
writers of his age, speak of the Macrocephali, people who 
dwelt on the eastern shores of the Black Sea, who 
purposely altered the form of their childrens heads. 
kulls thus deformed have been found in ancient tombs 
in the Caucasus (especially near Tiflis) in the Crimea, 
and, though less numerously, at various places, along the 
course of the Danube, and extending as far as the south 
of France. These have been assigned to Avars, Huns, 
or Tartars, but more probably belong to the Cimmerians, 
who originally inhabited the region where they are now 
found most abundantly,®and spread westward over 
Europe some centuries before fhe Christian era. The 
custom, though in a modified degre@, is scarcely yet 
extinct in the south of France. Cranial deformation, 
though usually only of the sumple occipital form, is also 
ts Of Asia and Polynesia, though 

quite unknown in akica or Australia. 

Many attempts have been made to classify the various 
kinds of cranialedeformation, but as they pass insensibly 
into one another, it is not very easy to do so. They may, 
however, for convenience of description be grouped thus: 
1, Simple oceipital flattening, often probably undesigned, 
being occasioned by the pressure of the board or hard 

ilow upon which the child is laid ; this is very common 
ong the ancient Peruvians and also among some 
Mongol tribes and Polynesians. 2. Simple frontal 
flattening, also common in Peru, though less so than 
some of the following forms ; also among the Caribs and in 
the island of Mallicollo, in the new Hebiides. 3. Fronto- 
occipital flattening, with lateral (compensatory) expansion, 
usually unsymmetnical, This, which may te depressed 
or elevated according to the point at which th® greatest 
occipital pressure is applied, is the commonest form 
among the Indians of British Columbia and Vancouver’s 
Island, and is also met with in Peru. The head is com- 
pressed between pads of birch barkgand moss from birth 
to the age of twelve months. Durigg subsequent growth 
it recovers somewhat from the extremely flattened form 
that it usually presents at that age. 4. Elongation by 
lateral as well as frontal and oécipital pressure. In ghis 
form the head is symmetrical, and the sides compressed. 


It is produced by bandages passing round the forehead, 


vertex, and occiput, and 1s variously modified, accoxding 

to the mode in which these ar® disposed. The Aymara 

Indians of the neighbourhood of Lake Titicaca, in Peru, 

some of the tribes in Vancouver’s Island, and the Macro- 
e e 

a 


NATURE . 


[May 20, 1880 





cephali of the shores of the Euxine, present examples of 
this form, 

As far as can be ascertained by gbservations upon the 
North American Indians, no impairment of the intellect 
is produced by these strange aleerations of the form of 
the cranium, and consequently of the brain: The families 
of the cĦiefs, ig which alone it is practised m many tribes, 
maintain their ascendancy over the loyer orders and 
slaves with undeformed heads. Foville, however, appears 
to havg traced numerous cerebral lesions among the 

eas@nt population of France to the custom of tightly 
Pendaging tke heads of infants. í 

No motive can be alleggd for this singular and wide- 
spread practice, except blind obedience to custom ‘or 
fashion, precisely as in many analogous cases of barbarous 
distortions or mutilations of parts of the body, the origin 
of which is lost in the depths of antiquity. ithout look- 
ing as far off as China, very few men or women in England 
can boast of feet which are not quite as much altered 
by artificial compression in youth fypm the form given by 
nature as are the heads of the Chinook Indians, The - 
far more injurious constriction of the waist, so commonly 
practised by women of natiens which occupy the highest 
rank of civil ation yet attained by mankind, is only 
another example vf the same strange ie aa to 
tamper with £ form which good sense as well as good 
mee ought to teach wab the most perfect that could be 

esigned, 

The natural history of the population of the great Ameri- 
can continent, as it existed before the changes wrought by 
the European conquest, which followed the adventurous 
voyage of Columbus, offers an interesting but difficult 

roblem to the anthropologist. Do all the various tribes 
a are enumerated by Keane, and these must be but a 
small portion of those formerly existing), extending from , 
the Polar Sea to Cape Horn, through such various climates, 
and inhabiting regions so diverse in their physal charac- 
ters, belong, as many writers have averred, to one primary 
division of the human species, or are they capable of being 
divided into groups, having as strongly-pronounced dis- 
tinctive characters as are to be found among the inhabi- 
tagts of the old world, as has been stated by others? 
Again, if we find difficulty in dividing them into well- 
marked groups, do we find such uniformity of characters 
as to lead to the belief that they are all of common 
origin, or have we reason to think that they ae the tesult 
of the ae ind together in various proportions in different 
districts of two or more distinct sources of population ? 
Furthermore, inquiry will naturally be directed to their 
relation with other people. Whether we consider them 
as one or as severa] people, we shall have o ask with 
which of the races of other parts of the would are they 
most nearly allied, : , 

The views till lately held as to the peopling of America, 
though perhaps under various modifications and disguises, 
may be grouped under two heads:—(1) That the in- 
habitants ef that continent were a distinct auctothonoys 
or indigenous people, created in the cougtry in which they 
were found, and therefore not related to those of an 
other land. This is the theory of the polygenistic sehool, 
but is probably not &eld by many scientific men of the 
present day. 2. The monogenists mostly believed that 
they are descended from an Asiatic people, who in com- 
paai recent times passed into America by way of 

ebrings Straits, afd thence spread gradually over the 
whole continent, as far as Cape Horn, and that their 
nearest allies must therefore be looRed for in the gorth- 
eastery’ regions of Asia. It has alsogbeen thought by 

hose whe have held the same gengral Yews, that at all 
events a partial peopling of the Americawkcqntinént may 
have occurred from Southern Asia, by wayof the Poly- 
nesian Islands, of from North Africa, across ge Atlantic. 
The discovery of thè gre&t antiquity of the.huÑan race in 
America, as pell as in the Old World; has led to an 
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important modification of these theories, 


The proofs 
of a very considerable antiquity rests upon the high and 


independent state ofcivilisation, which had been attained 
by the Mexicans and Peruvians at the time of the Spanish 
conquest, and the eviderfce that that civilisation had been 
preceded by several other [stages of culture, following 
in suctession through a great stretch o$ time, but the 
antiquity of the quasi-historical period thus brought out, 
is entirely thrown into the shade by the evidence how 
accumulating from various parts of the United?’ (tates, 
Central America, and the Pampas, that man existed in 
those countries, and existed under mttch thé same condi- 
tions of life, using precisely similar weapons and tools, 
ag in Europe, during the pleistocene or quaternary 
geological period, and, perhaps, even er back. in 
time. As in Europe his works are found associated 
with the remains of Elephas primigenius, and other 
extinct mammals, so in America are they found in 
contemporary deposits with those of Elephas columbi. If 
the inductions commenly made from these discoveries be 
accepted, and tke fact admitted that men lived both in 
Europe and America before the surface of the earth had 
assumed its present geographical cramer a or, the dat& 
from which the problem of the peopling of America is to 
be solved are altogether changed: Regent palzonto- 
logical investigations, especially thése carried on with 
such great success in the neighbourhood of the Rocky 
Mountains, show that an immense number of forms of, 
terrestrial animals that were formerly supposed to be 
peculiar to the Old World are abundant in the New ; 
indeed many, such as the horses, rhinoceroses, camels,’ 
&c,, are moie numerous in species and varieties in thei 
latter, and therefore the means. of land communication 
between the two must have been very different to what it 
is now. Taking all circumstances into consideration, it 
is quite as likely that Asiatic man may have been derived’ 
from Amefica, as the reveise, or both may have had their 
sourcetin a commen centre, in some region of the earth 
now covered with sea. 

However this may be, the population of America has 
been for an immense period practically isolated from the 
rest of the,world, except at the extreme north. Suth 
visits as those of the early Norsemen to the eoasts of 
Greenland, Labrador, and Nova Scotia, or the possible 
accidental stranding of a canoe containing survivors of a 
voyage across the Pacific or the Atlantic, can have had 
no appreciable effect upon the characteristics of the 
people, 

The evidence derived from the study of the physical 
characters of the Americans shows that there is, consi- 
dering the vast extent of the country they inhabit, and the 
great differences of climate and other surrounding condi- 
tions, a remarkable similarity in essential characters, with, 
at the same time much diversity in detail, and in other 
characters which perbaps are not of such primary import- 
ance as has often been thought. The construction of the 
nymerous American languages, of which as®many as 
1,200 have’ been glistifguished, is said to point to unity 
of origin, as, though widely different in many respects, 
they aye all, or nearly all, constructed on the same general 
Hasta principle, that called Polysynihesis, which 

iffers from that of the languages of any wf the Old World 
nations. In mental characteristics all the different Ameri- 
can tribes have much that is in comma, and the very dif- 
ferent stages of culture to which they had attained at the 
time of the conquest, as that of the Incas and Aztecs, as 
contrasted with that of the hunting and fishing éribes, 
which has been ted as evidence of diversity of «race, 
were not greater Jhanathose between different nåtions of 
Europe, as Gauls and Germans; and Greeks and Romans 
in the time offJulius Cæsar; yet all these were Aryans, 
and in treayfig the Aniericams as one race, it 1s not 
intended that they fre morë clogely afli 
Aryan people of Europe ant Asia. 
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The physical or anatomical characters of the American 
native people, taken as a whole (leaving out for the pre- 
sent the Eskimo), may be thus described :—In stature 
there is considerable variation. Among them are the 
tallest known people on the earth, the Tehuelches or 
Patagogians, who, though not the fabled giants of the 
early voyagers, appear, by all trustworthy accounts, to 
attain anfaverage (for the men) of from 5 feet 10 inches, 
to 6 feet, which exceeds that of any otherrace. Some of 
the North American Indians are also very tall, 381 
Iroquois carefully measured during the late war giving a , 
mean Reight of 5 feet 8'3 inches. On the other hand, the 
Fuegians, and especially the Peruvians, are small, jhe 
latter not averaging more than 5 feet 3 inches. There is, 
however, no pigmy face on the American cpntinent, like 
the Bushmen, Negritos, and Lapps of the old world. _ 

The hair, always a character of primary importance in 
zoological anthropology, is remarkably uniform, Its 
prevailing, if not universal, colour is black, or intensely 
dark brown. The pale and auburn colour of the hair of 
Peruvian mummies is probably due to accidental bleach- 
ing, and the far hair, said occasionally to be met with in 
existing ba £ 
Itis always stfaight and lank, though sometimes coarse and 
sometir&es sky in texture, a variation dependant upon the 
thickness of the individual hairs. In transverse section it 
approaches the circular form, perhaps more nearly than 
in any other race, though in this and other characters it 
resembles that of the Asiatic Mongolian people. On the 
scalp the hair grows abundantly and often to a t 
length ; in many North American Indians it has been 
known to trail upon the ground when standing upright. 
Not less characteristic is the rarity or absence of hair on 
the face and other parts ofthe body. Theskin is smooth 
and soft, and of various shades of brown, though cinna- 
mon (commonly called copper colour) is the most charac- 
teristic. Some Califorman Indians and the now extinct 
Charruas- of Uruguay were said to be nearly black ; and 
some scatter@d tribes, bath in North and South America, 
are described as being nearly as fair as Southern Euro- 
peans. The shade of the colour appears to have no 
relatior to the external conditions, such as heat, moisture, 
&c.* Though the features of various tribes ] 
ticular indivjduals in each tribe, show considerable diver- 
sity, a characteristic type prevails throughout the great 
majority of the whole people from nort} to south, The 
forehead is usually retreating; the face wide in the malar 
region, narrowing towards the chin ; the brows prominent, 
overshadowing rather small, sleepy, half-cloged eyes ; the 
nose long from above downwards, and narrow; the 
dorsum, as seen in profile, usually arched, rather sunk at 
the root, then projecting somewhat horizontally, and 
making a tclerably sharp bend down to the tip, which is 
not produced down belew the septum ; though this form is 
very frequently met with among all tribes, there is some 
diversity, and the profile is sometimes simply arched and 
sometimes straight, but a broad flat nose is very rarely 
met with; the mouth is wide and prominent, the lips 
rather thia; the chin well formed, narrow, but pro- 
minent; the whole face below the eyes long and large, 
the malar bones projecting laterally, and the lower jaw 
large, 


(To be continued.) 
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VARIATIONS FROM MARIOTTE’S LAW 


TEE univeisal application of the law enunciated by 
*Mariotte and Boyle, that the “volume of an 
aériform body is inversely as the pressure to which it is 
exposed,” was brought into question at an early date after 
the pabliewtion of the famous experiments on which the 
principle was based. Oersted and Schwendsen established 
in 1826 for easily liquefiable gases that the elasticity does 
not keep pace with te pressure, At about the same 


may be the result of European admixture., . 
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time Despretz showed that notable variations took place 
in the case of ait above a pressure of fifteen atmospheres. 
Arago and Dulong, intrusted by the French Academy 
with the verification of these observations, carried out a 

carefully conducted series of experiments on the compres- 

sibility of air extending up to twenty-seven atmospheres, but 

came, however, to the conclusion that Mariotte’s law was 

*correct. This opinion was strengthened by Pouillet’s 
researches in so far as it related to the then so-called 

permanent pears; while confirmatory evidence was brought 

Oersted and Schwendsen’s experiments on 

easily liquefiable gases, This view of the correcfhess of 
tha law for a certain group of gases was held by the 
scientific world until 1845, when Regnault, by a brilliant 
series of experiments of the most exatt kind, showed that 


iu. 





air, nitrogen, and carbonic acid experienced a constant 
decrease of elasticity when submitted to pressures rising 
to thirty atmospheres, while under the same pa a 
regular increase of elasticity in the case Of hydrogen 
occurred, A few years later Natt@rer of Vienna published 
somesremarkable experiments on the compressibility of 
gases, making use for the first time of enormous pre$sures, 
reaching in several cases nearly 2,800 atmospheres. While 
Natterer’s methods of measurement were by no means 
exact,e the results of his experiments showed beyond 
doubt that for pressures above eighty atmospheres oxygen, 
nitrogen, and*tarbonic oxide possessed the same peculiar 
property manifested ordimwarily by hydrogen, viz., the 
volume of the compressed gas poni greater than that 
demanded by Mafiotte’s law. Theverification of Natterer’s 
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results was undertaken in 1870 by Cailletet, whose name 
has been so prominent of late years by his success in 
liquefying the so-called permanent gases. By making 
use of one of Desgoffe’s manometers he experimented on 
air and hydrogen up to 600 atmospheres, and obtained 
figures comparing very closely with those published by 
Natterer. ° i 

So much for the data on this gubject up to within a 
recent period. While the general truth of the results 
chronicled by Natterer and Cailletet was accepted by the 
physical world, it was still regarded as of prime import- 
ance to carry out the experiments under the influence of, 
pressures with regard to the measurements of whith there 
could be absolutely no doybt. The only practicable 
method of attaining this end was evidently to make use of 
enormously high columns of mercury. In 1875. Dr. 
Andrews attempted the solution of the problem in this 
Manner, but was forced to succump before the mechani- 
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cal difficulties attendant upon its execution. The Fren®h 
physicist M. E. H. Amagat, who has dtvoted his atten- 
tion for a number of years past to the phenomena qf com- 
pressibility, appears to have been more successful in 
overcoming the ifold obstacles in the way of accom- 
plishing the task, and furnishes! an interesting account 
of what is certainly one of the most remarkable fayrs de 
force of modern @xperimental physics. It consisted in 
making exact measurements of the changes in volume of 
gases when submitted to the pressure of a column of 
mercyry of over nent of a mile in height. IA order 
to giveea correct idea of the condif€ons under which 

t's important resuks have been’ obtained, we will 
describe briefly the three essential elemehts of the ex- 
periments; the Yocality, the column of ma&cury, and the 
apparatus for re®eiyifig the epressures, communicating 
hem to the,gases operated apon, and measuring the 

1 Annales de Chimie et da Ph ssjque GL xix. 345, Marz, 1820 
s z 
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changes in volume. The latter (Figs. 1 and 2) consisted 
of a massive block of cast iron containing two cavities ; 
one (C) for the reception of the extremity of the column 
of mercury, the second (D) for the reception of the gradu- 
ated tube (s) inclosing the gas to be experimented upon. 
A narrow passage connects the two with eack other 
and (ry with the reservoir of a powerful* pump, , while 
conical screw-taps (P’, P”) manipulated from the outsjde 
permit the openings into the cavity beneath the column of 
mercury or into the reservoir of the pump to be cldsed at 
will, The manometer(M) containing the gas to be com- 
epressed is of glass tubing, having an ifternal“diameter of 
1 millimetre and an external ditmeter of 10 millimetres, 
and is graduated for a distance of 50 cengimeties: It is 
inserted hermetically into a massive bolt (B), which enters 
intosthe second cavity (D) of the apparatus. The free 
portion of the manometer is inclosed by a roomy glass 
tube, through which flowing water maintains a constant 
temperature, and that in turn by a copper cylinder, to 
‘guard against accidem’s. Mention can only be made 
e 














e 

here of the ingeniofis devices for closing hermetically all 
the joints. The second important feature, the tube (C) 
for containing the column of mercury,«s formed of pieces 
of steel tubing—internal diameter 2 millipetres, external 
§ millimetres—united by specially prepared joints, which, 
while closing hermetically, are still easily attached or 
detached. The place chosen for the €nost noteworthy 
experiments was the coal-mine of Verpilleux, in the 
neighbourhood of St. Etienne. This pit reaches a depth 
of 327 metres, and a constant temperature prevails atthe 
bottom, 7 : ° 

The exptriments made here were confined to nitrogén 
gas. The chief features of an expegiment are as follows :— 
A vessel contafhing warm, dry mercury is*placed in” thre 
large cavity (5) of the apparatus. °Fhe*manometeg con- 
taining dry pure nitrogen amd t@rminating in,a capillary 
point is then introduced bengath the mercury, the point 

s 





is broken off, and the bolt inclosing the manometer is 
screwed into its pate Sections of the steel tubing ©) 
are then screwed on, one above the other. After the 
addition of each section mercury is forced into the appa- 
ratus by the pump, and mounts to the top of the e 
the heigkt of the column of mer is measured, the 
volume of the compressed gas is read off by means of a 
cathetometer, and thus the series of observations proceeds 
slowly until the mouth of the pit is reached. As can 
easily be imagined, such experiments in the shaft of a 
coal-pit are by no means easy or pleasant to perform. 
We can here allude only to the numerous elaborate pre- 
cautions taken by M. Amagat to insure accuracy in mea- 
surement and reduce all possible causes of error to a 
minimum. The divérgences in corresponding series of 
cbservations never exceeded one-tenth of 1 per cent. 
Coming now to the results of the experiments made on 
the compyessibility of nitrogen at Verpilleux, we notice, 
firstly, that the compressibility increases slowly until it 
reaches 2 maximum at about 65 atmospheres ; secondly, 
that ıt decreases equally slowly until it reaches a normal 
figure at about®g1 atmospheres; and thirdly, that after 
passing this pajnt it decreases rapidly until at 430 atmo- 
spheres the volume of Ompra. gas is five-fourths of 
what it €oul@ be if Mariotte’s law were true. In the 
following table the first column contains the pressures in 
atmospheres of the column of mercury, the second those 
deduced according to Mariotte’s law from the correspond- 
ng. volumes of compressed nitrogen, and the third the 
e 





rences between the two :— 
ena calculated. Differences. 
27'289 27'289 0'000 
6°496 46°580 + 07084 
2'034 3 62'251 + o'2I 
73 cor a 73 Ti asan + OF 
580 eae 728 .., + O'140 
90975 sev Save one go'978 ° + 0'003 
IOQ'IJI oe 0 we oe I866 — o§06 
126°896 e a Mee 12538 — 1°§08 
I68'8IO saio no vee 162835 . — 5975 
208635 196224 .. — I2‘4II 
25%°127 229°271 9.. — 21°855 
299°934 256669 we = 34275 
332 039 284A ee wee ene ~ 49°495 
373° 302 306055 ke QOH 67-247 
430°773 335°707 + ve 7 95 


After having established the above table of the changes 
in the compressibility of nitrogen, M. Amagåt was in æ 
position to study the analogous phenomena in the case of 
other gases with much greater ease, For this purpose it 
was simply necessary to replace the tube for the column 
of mercury in the appagatus just described by a mano- 
meter filled with nitrogen, the counterpart of that used 
for the gas under examination. By means of these 
modifications of his original apparatus M. Amagat has 

repared very accurate tables for the changes in compressi- 
Bility up to 400 atmospheres of air, oxygen, hydrogen, 
carbonic oxide, ethylene, and marsh gas. In M, Amagat’s 
graphic delineation of the variations from Mariotte’s law 
in the cases of the seven gases mentioned, the abscissa 
correspond to the pressures in metres of mercury, while 
the ordinates correspond to the difference between the 
products of the pressures into the volumes and unity, £e., 
to the vamations fsom Mariotte’s law. They all start from 
a common point— a pressure of 24 metres. The curves 
of mitwogen and hydrogen are however continued to a 
minimal measure in accordance with Regnault’s data. 
The minimum ordinate of the ethylene curve, which is 
425, co€ld not easily be givep. 

*In glancing over the curves we see that the most 
“conspicuous variations occur in the case of those gases 
most nearly approached to the conditions of liquefaction. 
The vawations in the ¢urve of oxygen are much more 
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marked than in that of nitrogen, while the curve of air 
lies between the two. Further, hydrogen is the only gas 
not exhibiting a minimum of the product of pressure and 
volume. As hydrogen is, so to say, the most perfect gas 
known, it would seem probable that on being forced to 
assume a state of tenuity allied to that of raoa, ily 
by being exposed to elevated temperatures, the other 
gases experimented upon would yield curves resembling 
more and more that of hydrogen, until finally tempera- 
tures would be attained at which the convexity of the 
curves would totally disappear. The results chgonicled 
by M. Amagat, taken in connection with those ascertained 
by other investigators in experimenting upon gases 
cofmpressible at ordinary temperatures, would fairly allow 
the ‘establishment of a law that when a gas on being 
compressed gives constantly increasing numbers for the 
product of the pressure by the volume—which according 
to Mariotte’s law should remain unity—it is at a tempe- 
rature above its critical} point; or, to use Dr. Andrews 
apt description, without actual liquefaction it can pass by 
means of pressure alone through all the intermediate 
stadia between the gaseous and the hquid states. 

e M. Amagat’s interesting researches will, it is to be 
hoped, be followed by similar experim@ats executed 
under a wider range of temperature on the vgriou® gases ; 
the results of which will, without doubt, throw much 
valuable light on the phenomena and conditions of lique- 
faction. Apart from their purely scientific interest, the 
tabulated records of his observations furnish to the 
engineer data of the greatest value, enabling him to 
construct manometers combining exactness and delicacy 
for the indication of high pressures, which hitherto have 
been measured with but a certain degree of approximation 
to the truth. T.H. N. 
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NOTES 


Dr. M. TREUB has been appointed director of the Botanical 
Gardens at Buitenzorg, Java. 


WE are glad to learn that the collections from Socotra, which 
Prof. Bayley Balfour was compelled to send by sea from Brindisi, 
have arrived safely at Kew Gardens. ` 


AT Dorpat a monument is about to be erected to the memory 
of the celebrated naturalist, Karl Ernst von Baer, who died at 
Dorpat on November 28, 1876. The funds will be supplied by 
the Dorpat University and the Imperial Academy of Sciences at 
St. Petersburg. The emment sculptor, Herr Frane von Villebois, 
has made two®excellent sketches for the monument, 


AT a recent meeting of the Court of Common Council, at 
“which the Lord Mayor presided, it was resolved that the free- 
dom of the City of London in a suitable gold casket be presented 
to Sir Henry Bessemer, F.R.S., M.I°C.E., in recognition of his 
valuable discoveries, which have so largely benefited the iron 
industries of this country, and of his scientific attainments, 
which are well known and appreciated throughout the world. 


ON Angust 5, as we have already announced, the exhibition 
of anthropological and prehistoric objects found in Germany will 
be opened at Berlin. At the same time the general meeting of 
the German Anthropological Society will take place. No less 
than: 114 archeological, eight -palapntological, and sixteen 
craniological museums will send objecdp to this exhibition. The 
objects found in the Loess strata will be partecularly imteresting, 


_ and besides these we may point to the objects found in caves 


and in moors, . ° 


Tar British Medical Association will be well recived at” 


Cambridge in August, not only by the University butein the 
town ; the Town Council have granted the Guildhall free of 
cost. The president of the Physiological Section, Dr. Rutherford, 
will give his address on Wednesday, August II, at 2 o'clock, 


and there will follow a discussion ow the subject, “fs Ureg 
. e* . 





dormed in the Liver?” tobe opened by Prof. Gamgee, of Man- 


chester; on August 12 Prof. W. Preyer, of Jena, will open a 
discussion on ‘‘Sleep and Hypnotism.” Drs, Gaskell (Cam- 


bridge) and Stirling (Aberdeen) qe the secretaries of this 
Section. 


d 

Pror, MILNR"of Tokei, Japan, who has made a ‘trial of 
almest every seismoscope in existence, and haf devoted all his 
leisure to seismometry for several years, has exerted himself 
su y to interest the Japanese officials in establishing a 
suitable system of earthquake observation, as well as the Euro- ‘ 
peans in Japan, who have latgly formed a society for the purpose 
of systematically studying seismic phenomena. Mr. Milne Has 
obtained the assistfince of the Government in having immediate 
telegraphic communication concerning earthquakes, and he aims 
at getting from telegraph operators throughout the country infor- 
mation concerning earth-currents during earthquakes, If we 
consider the importance of studying the matter systematically in 
a country where small earthquakes oc%ur eyery few days, and 
where the people are all greatly interested, 1t must be evident 
fhat this society will have a promising future. 

s 


A CONGRESS of the Members of the Royal Agricultural College, 
Cirencester, of former Students and Professors of the College, and 
of others interested in Agriculture, will be held in the College on 
Friday, June 4, 1880, under the Presidency of the Principal. 
At the Morning Session at 10 a.m. the subject for discussion will 
be—‘* Diseases in Cattle and Sheep, with especial reference to 
recent outbreaks,” introduced by a paper by Prof. Buckman, 
F.G.S., F.L.S., on ‘The Natural History of Meadow and 
Pasture, in connection with such Diseases.” At the afternoon 
session at 3 p.m. the subject for discussion will be—‘‘ Agri- 
cultural Research and Experimental Stations,” introduced by* 
Prof. Henry Tanner, M.R.A C., F.C.S, 


IN connection with the subject of ‘Fangus Inocufation of 
Insects,” a Heidelberg correspondent, ‘‘O. S.,” sends us for 
publication the following beautiful and little-known poem, by 
Gpethe (1810, Poems, vol. ii.) :— 

DER FLIEGENTOD 
“ Sie saugt mit Gier verrath’risches Getranke , 

Una etzt, vom ersten Zug verfubrt ; 

Sie sich wohl, und langst sind die Gelenke 

Der zarten Beinchen schon paralysirt ; 

Nicht mehr gewandt, die Flugelchen zu putzen, 

Nicht mehr geschickt, das Kopfchen a tuizen— 

Das Leben so sich im Genuss verliert. 

Zum Stehen kaum wird noch das Fusschenstangen ; 

So schlurft sie fort und, mitten unterm Saugen, 

Umnebelt ıbr der Tod die tausend Augen.’ 


Dr. WERNER SIEMENS, the well-known German electrician, 
had been instructed, a few years ago, to manufacture a series of 
standard weights on behalf of the Egyptian Government, which 
wished to adopt]the German system; but as the Egypfan 
Government did not fulfil its financial oblfgations Dr. Siemens 
kept the set of weights in his workshop, where they were used 
for various purposes, “On the occasion of the visit of the weights 
and measures inspector these weights were discovered, and Dr. 
Siemens summoned before the police. The case has been tried 
with some solemnity, and Dr. Siemens fined 2 marks. ° 


A REMARKABLE phenomenon was observed at Kattenau, near 
Trakeknen (Germany), and in the surrounding district, qn March 
22, bout half an hour before sunrise ang enormous number of 
luminous bodies rose from the horizoneand passed in q horizontal 
direction from east to west. Some of them seemed of the size, 
ofa walnut, othe% resembi€d the sparks fying‘Xom a chimney. 
They moved through spate like astring ofgdeads, ‘und shone with 


lea remarkably brilliant light, ® The belt containing them appeared 


about 3 metres in length and $ metrejn breadth, - 
s ° 
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THE Mitchell Library of Glasgow, which was opened in 1877, 
has already attained ‘considerable dimensions, and under the 
careful organisation of,the principal librarian, Mr. Barrett, 
promises to be of great service as a consulting Lbrary. It now 
possesses 16,828 works, or 27,982 volumes, a large proportion 
of which gre scientific. Of the volumes issued in 1879 19} per 
cent. belonged to the division of ,‘ Arts, Scienées, and Natural 
History ’—rather’s curious division, by the by. This percentge 
was excelled only by History, Biography and Thaval,, and 
** Miscellaneous,” 

e THE eminent physicist, Dr. Rudolf Clausins, òf Bonn, has 
been elected 2 member of the Rom&n Academy “dei Lincei,” 


THE Secretary of State for Foreign Affairs & the Republic of 
SangDomingo has issued a circular to the Ministers of England, 
America, France, Italy, Spain, Holland, and Denmark, soliciting 
their co-operation in the erection of 2 monument to Christopher 
Columbus in the city of San Domingo. 


THE Lisbon Academy has decided to ask the consent of the 
Goveinment to transfer the” bones of Vasco da Gama from 
Vidigueira Alemt-io to the church®f the Jerommitgs, Belem. It is® 
proposed that a deputation of the Academy should accompany 
the remains of Vasco da Gama, and a war ship couvey them from 
Bareita, on the banks of the Tagua, t2 the ‘Lisbon Arsenal. 


_ ADMIRAL MouCHEZ, the Director of the Paris Observatory, 
has published a pamphlet on the work executed in this establish- 
ment dming the year 1879. A new decree quoted by M. Mouchez 
arranges that the several employés of the Observatory, when not 
too old, can be admitted to follow the course of lectures given 
at the School of Astronomy recently created, and are fit to be 
appointed astronomers if successful in their examinations, The 
establishment is to be enlarged in the vicinity of Boulevard Arago, 
the admission*of the public to be more frequent, and the mag- 
netical observations tg be resumed, The meteorological observa- 
tions have been continued, and are to be in some respects 
enlarged, although no change is contemplated in the organisation 
of the Bureau Centrale and the Service d’Avertissements, which 
will continue fer ever independent of the astronomical observ&- 
tories. , f z 

THE Sydney Morning Herald records the death of Mr. Edward 
Smith Fill on March 17, sixty-one years of age. He wasa 
native of Sydney, and after retiring from business devoted his 
time to scientific investigations for the last eighteen years. He 
made a voyage to the South Sea Islands, and wrote some valu. 
able papers and pamphlets on their flora, He wrote for the 
New South Wales Government a report on the flora of Lord 
Howe Island, and the condition of its European inhabitants, 
Among his contributions to Sydney journals was a series of 
articles describing the fishes found in the harbours and rivers of 
New South Wales and along the coast. 


‘Tie work of examiningethe 5,000 employés of the Pennsyl- 
vania Railroad Company as to their power of distinguishing 
colours and forms was begun in Jersey City on April 1, Acute. 
ness of vision was tested by means of pridted cards placed at a 
distance of twenty feet; also by means of small openings ina 
screen illuminated on the further side. Many who successfully 
passed: these ordeals failed signally in the'golour tests, Three 
skeins of woollen yarn were used, one being light ‘green, the 
second rose, and the thirdred, Each of these was placed on a 
table in front of the person examined, at a distance of thre® feet, 
and, with the visiono# either eye obstructed by a spectache frame, 
the man wis requested to name the colours, also to pick oit a 
Similar shade to one or other of the three specified from different 
skeins of woollen yarn numbered erop I 0°36. One youfig 
man correctly designaféd the tét skgin as'red, but on being told 
to select a similar shade from the skeins before him, he picked 
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three shades of blue, two of yellow, and one of red. He could 
distinguish no difference; and the same thing happened to half- 
a-dozen others who followed him. The skeins in the row were 
then divided into three sets with twelve numbers in each. Some 
men proved able to distinguish all the shades of green, but failed 
lamentably in picking out the different shades of red. The 


officers of the road were greatly impressed, it is said, by the 


results obtained. 
On April 1 a “Society for Zoology” was formed at Berlin, 


with a fiew of furthering zoological science and zoological e 


research fn all its branches. The president is Dr. Eduard Kaiser 
(27, Friedrich Strasse), who will furnish all particulars to 
intending members. ẹ 


AT Paris a Society “contre Pabus du tabac ” has been formed, 
which intends to combat the excessive indulgence in amoking 
which has pf late beceme the fashion in almost the whole of 
Europe. The Society offers various prizes for treatises on the 
human health and the dangers it is subject to from excessive use 
of tobacco. 2 i 


THE Times Ggneva correspondent writes, under date May 12, © 
that a few days before, during a violent thunderstorm, a tall 
poplar Ki the®Cour de Rive, a street in the upper part of 
Geneva, was struck by lightning. Directly after the occurrence 
Prof. Colladon made a minute examination of the tree. The 
Professor states that it is not true, as has been commonly 
supposed, that the gashes (p/ates) found in the tiumk of a tree 
which has been struck by lightning are the parts with which 
the lightning first came into contact. The parts first struck are 
the highest branches, especially those most exposed to the rain. 
Thence it rans down the smaller branches—affecting almost the 
whole of them—to the larger ones, until it reaches the trunk. 
These larger branches, and wbove all the trunk, being much 
worse conductors than the small bganches, the passage through 
them of the elactricity produces heat and ‘‘repulsive effects,” 
whereby the bark and sometimes the wood are torn in pieces, 
the bits being thrown a considerable distance, occasionally more 
than 50 metres, It not infrequently happens that the upper 
branches and their leaves are destfoyed—this is generally the 
case with oaks, which are often struck—but the leaves and young 
shoots of poplars and many other trees are such excellent con- 
ductors that they do not appear when struck to tuffer any notable 
injury. This finds full confirmation in the condition of the 
poplar on the Cour de Rive. In this instance the principal and 
highest branch of the tree on its south-western side was the 
first with which the lightning came in contact. Its leaves and 
twigs, neither withered nor tarnished, were torn into minute® 
fragments and gcattered about on the ground. This was the 
effect, not of the lightning? but of the concussion of air, exactly 
as if there had been an explosion of dynamite or gunpowder ; 
and the windows of two houses close by were broken in the same 
manner and by the same cause. The presence of water near the 
root of a tree is often the determining cause of its attraction for 
the electric fluid 3 and the Professor found, 5 metres from the 
poplar, on its north side, a leaden water-pipe, and close to it a 
drain filled with waste water from a laundry. The principal 


«fissure in the tree -was also on the north side; and half-way 


between it and the wie Be a plank lying on the giound had 

eee by a goncentrated jet of the electricity as it flashed 
towards pipe by the shortestioute. Large trees, especially 
tall poplars, placed ‘near a house, may serve as very efficient 
conductors, but always on the indispensable condition 
that there is no well or running water on the opposite side 
of the Mouse, for in that case the lightning, if it struck the tree, 
might pass through the building on its way to the water. In 
erecting lightning conductors it is desirable that their lower 
extremities should terminate in & stream, a well, or a piece of 
e © > 


e 
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damp ground. The plant most sensible to electricity is the vine. 
When a stroke of lightning falls in a vineyard the leaves affected 
are turned red-brown or deep green, a circumstance which shows, 
in the opinion of Prof. Colladon, that the electricity descends 
in a sheet or shower, and not in a single point, the number of 
vines touched sometimes several hundred—by a single conp 
proving that the lightnmg has covered a wide area, 


Tuer oldest librarian of the Royal Library at Berlin, Dr. 
Buschmann, died recently at the advanced age of seventy-five 


e years, . 


A NEW “Illustricte Naturgeschichte der Thiere,” by” Philipp 
Lebpold Martin, with numerous illustrations by F. Specht, R. 
Friese, R. Kretschmer, A. Goring, and, L. Martin, jun., will 
soon be published in two volumes (or fifty parts), by F. A, 
Brockhaus, of Leipzig. The first volume will contain the 
chapters on mammals and birds; the second the remaining 
vertebrates and the whole of the invertebrates, is 


THE Archeological Society of Athens has purchased about 
half the village which stands upon the ruins af the Temple of 
e Eleusis. The Society intends building new dwelling-houses in 
another part, and to begin with excavations as sodh as the present 
inmates of the village have moved. e ° 


THE astronomer, Herr Rudolf Falb, well known through his 
theory of earthquakes, bas returned from his South American 
exploring tour, which extended over a period of more than two 
years, In his researches he was led in the direction pf ethno- 
graphy and linguistics, and believes that he has made interesting 
discoveries regarding ‘‘the orignal language of the human 
race.” 


IN the vicinity of Milan pile-dwellings have been discovered 
in a peat-moor, and the foundations of a Roman theatre in the 
city itself. 

í Dig deutsche Arbeit in fremden, Erdtheilen? is the title of 
an interesting lecture recently delivered by Dr. Karl von Scherzer 
at the Leipzig Gemeinnutzige Gesellschaft. It 1s published by 
Rossberg, of Leipzig. . 


THE new Indian Section of the South Kensington Museum, 
formed from the late India Museum, was opened to the public 


on Monday. . 


It has been resolved to establish a Museum of Science and 
Art in Aberdeen. 


AN experimental department has been established at the Con- 
éervatoire des Arts et Métiers in the large hall, w here the engines 
are set in operation every Sunday and Thursday from eleven to 
six o'clock. Advantage has been taken of the fhotive power to 
put in operation a number of Gramme and Alliance machines, 
After having been exhibited during a fortnight, the instruments 
will be replaced by others, and so on indefinitely. 


Dr, James GEIKIE, F.R.S., has been elected President of 
the Perthshire Society of Natural History, in succession to the 
late Sir Thomas Moncrieffe, From his address at the annua] 
meeting of the Society we are pleased to see that the local 
museum to be established by this enterprising Society is making 
good progress, and promises very so8n to be a fart accompli. 
Dr. Geikie gave expression to some Sholesome traths as to the 
functions of such a local museum, the great. purpose of which 


~ ought to be to fully illustrate the natural history, geology, and 


antiquities of the surrounding region. This, we are glad tog 
think, is what the Perth Museum promises to be, and 1 ought, 
therefore, to prove one of the bgst local museums in tl king- 
dom, seeing that all in all, from a scientific point of view, Perth 
is probably the most comprehensive and representative cotnty, 
as it is among the largest, in our islands, 
e, z a 
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IN a gravel pit near the town of Posen a mammoth-skull has 


"been discovered, but unfortunately in pieces. Most of the 
pieces, however, are well preserved—the facial bones alone 
weigh 28 Ibs, * . 


AN earthquake, accompanied by& lond subterraneous noise, 
is reforted from Tanz, in the Swiss canton of Graubunden. It 
occurred on April 27 at 3.30 a.m, A smart eaithquake shock, 
coifciding with that at Villeneuve, and accompanied by subter- 
raneap poises, was felt at Jarasp and Ardez, in the Engadine, 
on the 7th inst. 


Tax centenary of the birth of Gotthilf Heinrich von Schubert, e 
the celebrated naturalist, was celebrated at Hohenstein on April 
26. A monumenwof Schubert was unveiled, and some 5007, 
have been collected for the foundation of a preparatory school 
for little children, under the name of Schubert-Stift. 


A NEW French Society of Agriculture, ‘‘ The National Society 
for the Encouragementiof Ag held its first meeting 
on May 15 at the Hôtel Continental, Pags, M. Fouche de 
Careilles, Senateur, in the chair, The President of the Republic 
tnd the most prominent members of the French Government are 
said to take interest in the new society. ` 


AN ostrich, I8nz omexhibition at Rome, having been suffocated 
by thrusting its neck between the bars, there were found in its 
stomach four large stones, eleven smaller ones, seven nals, a 
a necktie pin, an envelope, thirteen copper coins, fourteen beads, 
one French franç, two small keys, a piece of a handkerchief, a 
silver medal of the Pope, and the cross of an Italian order. 


A REWARKABLE discovery has recently been made near 
Hirschberg, in the Riesengebirge (Silesia). In a locality called 
Weltende, at the entry into the narrow rocky mountain ravine, 
through which theBober flows, a large heap of bones of diluvial 
mammals was found, such as pieces of reindeer horns and bones 
of Elephas primigenius, prehistoric ox, &e. The disfovery is 
important, because it proves the former occurrence of the large 
mammals of the diluvial period even in this elevated valley of the 
Sydeten mountain-chain. 


Dr. Beciarp has introduced at Paris, in the buildings where. 
the old Rollin College has been so long established, a new mode 
of demonstration for physiological experiments on living animals, 
A circular barrier has been erected round a space where a 
movable table is arranged on rails. The animal being placed on 
the table, it is easy to understand that the experiments can be 
witnessed by each pupil consecutively. 


NEAR Bautzen (Saxony) an ancient burial-ground has been 
discovered, Up to the present not Jess than 400 antique objects, 
such as urns, well-preserved ‘‘ tear-vases,” sixteen bronze and 
iron rings, a head ornament, needles, and buttons were found, 


THE adgitions to the Zoological Society’s Garden& during the 
past week include a Pig-tailed Monkey (Macacus nemestvisus) 
from Sumatra, presented by Mr. J. M. D8novan; a Bennett’s 
Gazelle (Gasella bennetti) from India, presented by Mr, Harvey 
Chevallier; four Rowe-coloured Pastors (Pastor roseus) from 
Smyrna, presenteg by Mr. M. S. Bayliss, C.M.Z.S.; six 
Paradise Whydah Birds {Vidua principalis), two Yellow-backed 
Whydah Birds (Coligsasser macrurus), a White-winged Whydah 
Bird (Urobrachya albonotata), twelve Red-beaked Weaver Birds 
(Quelea sanguirostris) from West Africa, presented by Mr. J. 
Colmfa, C.M.Z,S.; a Goffin’s Cockatoo (Cacatua goffi) from 
Queensland, presented by Mr. W. T. Gree&s three Young Lions. 
(Fe%s leo) from Africa, aeGrey-chetked Monkey {Cercocebus 
albigena) from West Africa, a Red-throated Amazon (CArysotise 
coMaria) from Jamaica, deposited ; two Common Bluebirds 
Vellow-l€gged Herring Gulls (Larus 
cachinnans), bred in the Gardens. 

° Š are oe, 
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OUR ASTRONOMICAL COLUMN 


THE TRANSIT OF MERCURY, May 5-6, 1878.—An Appendix 
to the ‘“ Washington Observations, 1876,” is devoted to reports 
on telescopic observations of this transit and discussions of 
them, There are individuM reports from Professors Asaph 
Hall, Harkness, Eastman, and Holden, and from Dr. Henry 
Draper and Mr. H. M. Paul, Probably no other phefiomenon 
of the kind has watched by so large a number of observers, 
109 names ap in the general record. They were, with 
very few exceptions, stationed at different points in United States 
territory. he observations have been calculated bY @rof, 
Eastman and Mr. Paul: the former, attaching greater weight to 

a certain number made by more experienced obser fers, for 
the’ Washington geocentric times®those given in the second 
column below; Mr, Paul deduces for the most probable values 
those given in the third column (the time of external con- 
tactedepending on only two or three observations being omitted ; 
the other contacts depend on 57, 52, and 8 observations 
respectively) :— 


EASTMAN PAUL 

b m s. h. m s, 
First external contact ©. 22 4 42°0 ... — 
First internal ,,® 32 7 42I.. 22°7 40°61 + 0'46 
Second internal ,, 5 35 27°38 ... 5°35 28°83 + 0'48 
Second external ,, 5 38 257 . 5°38 29°52 £ 1180 


If the first series of times are compared with the figures in the 
American Ephemeris, which depend upon, the earlier theory of 
Mercury of Leverrier, the errors of prediction are respectively 
+ 778., + 84s.,°4+ 110s, and + 1198, These differences are 
greatly diminished if the times are compared with those resulting 

om Leverrier’s later theory involved in the tables in the Paris 
Annales, vol. v., as used in the Nautical Almanac, more 
especially if the solar semi-diameter employed is diminished by 
2*°0, so as to make the results more strictly comparable with 
those of the American Ephemeris : we have then for the errors 
of computation, + 2s., + 9S., + 253, + 348. The superiority 

, of the later theory is thus evident, and it will be remembered 
that this theory involves the increased motion of the perihelion 
of mercury, which induced Leveirier to suspect the existence of 
one or more plane bodies, or of matte: in some form between 
Mercury and the Sui. 

We may add that if the positions of the planet in the Nautical 
Almanac are combined with the semi-diameters of sun and planet 
inferred by Levenier from the transits, the computed times of 
the internal contacts exhibit differences of + 19°8s. and + 16°48., 
the first agreeing closely with the corresponding ona deduced 
froin observations in Europe, 


TrmSEconD COMET oF 1880 (SCHABERLE, APRIL 6).—On 
the evening of May 8 this comet passed nearly over a star of the 
i magnitude, No. 6815-6 of Oeltzen’s Argelander (= gor 
of Fedorenko), and Major Tupman, R.M.A. availed himself of 
this somewhat unusual opportunity for fixing the place of a comet 
with great precision. By twenty comparisons, ten before and 
ten after the®conjunction in declination, it was found that at 
roh, 16m. 17s. Greenwich mean time, the comet followed the 
star 2‘80s, and was 2”°2 south of it, 
The following ephemeris, for Greenwich midnight, is derived 
from elements which represent the observations pretty accurately 
up to May § :— 


Right Paar . distance from the 
° Ascension. „ Declination, pg, sistance frorn 
M.es “O, ‘ 
May 20 .., 6 22 53 ... +56 43°7 ... 0°38965 ... 0°27695 
ez... 6 23 57 © 55 49°4 
24.5625 3... 54 56°6 ...00°39725 .. 0°27379 
26 ... 6 26 I0... 54 5'2 
28... 6 27 17 53 15° ... 0740432. 027090 
030... 6 28 24 ... 52 26'4 
June 1 ... 6 29 32 .. +51 38'8 .. @41084 ... 0'26829 


It appears not improbable that this comet may be observed 
until togards the end of the year, arriving at its least distange from 
the emth early in November, and at the same time attaining its 
greatest intensity oflight, It will be lost from proximity to the 
sun’s place for several weeks aboutethe perihelion passage, Which 

* is likely to occur abcut July 1, becoming visible again at the 
beginning of August in the morning sky. Tle orbit upon which 
the above places aregcalculated gifes for the position on Auguste 


§ at 12h, G.M.T., right ascensian 6h. 58°7m., decl@ation + | 


31° 52’. The intensity of light on May 8 waseabout one-third 
less than is assigned for the week in November. 


Pror. C. A. F, PETERS.—We regret to have to record the 
death of Prof. Christian August Fnedrich Peters, formerly of the 
Russian Central Observatory at Pulkowa, subsequently Professor 
of Astronqmy in the University of Konigsberg, and Director of 
the Royal, Obse: vatory at Kiel, and for upwards of twenty-five 
years editor of the Astronomische Nachrichten. After a long 
ulness he died on the 8th of the present month, in his seventy- 
fourth year, We reserve a notice of Prof. Peters’ principal 
astronomical work until next week. 





GEOGRAPHICAL NOTES 

Berore starting on his journey from Lake Nyanza to Lake 
Tanganyika, which wg have previously referred to, Mr. J. 
Stewart, of Livingstonia, spent some time in @xamining the 
country on the west of the upper portion of the former lake. 
He started from Kaningina, and crossed the mountain of the 
same namg at an elevation of about 5,000 feet. After a visit to 
Chipatula’s village he entered Mombera’s territory in the Kasitu 
Valley, and shortly reached the junction of the Kasitu with the 
Rikurn, which comes from the west through a wild and moun- 
tainous country. ®The valley of the Rikuru north of the junction 


1s called Ntanta, and is exceedingly fertile; the elevation is , 
about 3,700 feef, and the climate is cool and pleasant. Here - 


Mr. Stevert ngficed an important change in the geological for- 
mation, the granite and quartz giving place to soft shale and 
clay schists; and he is of opinion that the Kasıtu forms the 
geological boundary, and that it runs in the trough of some 
great fault or nonconformity ın the formation. Ten miles further 
north regularly stratified beds of hard, dark grey sandstone were 
met with. The Rikuru Valley, which Mr. Stewart thought 
would have taken him gradually down to the Iake-level, is at its 
north end blocked by hills formung the lake coast, and the river 
flows through winding precipitous valleys, fallmg 2,000 feet in 
the last fifteen miles. The water enters the gorge clear and 
sparkling, and leaves it heavily laden with bluish clay silt, which 
1s visible far into the lake. Mr. Stewart reached the lake at the 
mouth of this river in S. lat 10° 45’ 15”. Marching northwards, 
he visited Mount Waller, which be examined thoroughly, and 
then, after keeping inland fgr four days, arrived at the Kambwe 
lagoon, his starting-point for Lake Tanganyika, The country 
from Mount Waller to this place is very poor, consisting of 
swamp and hard clay plain, broken here and there by dry gravel 
ridggs, and occupied chiefly by large game. 

THE Inteinational African Association have just issued the 
third part of their periodical publication, which contains extracts 
from the repoits of their travellers in East Afgica, M. Cambier 
gives an account of recent earthquakes on Lake Tanganyika and 
some details of the work at the station at Karema, the position 
of which he has fixed as in S. lat. 6° 47 50%, M, Popelin nar- 
rates the particulars of his journey from Tabora te Karema, and 
some of the plans for the future. There are also other letters 
from them, as well as from Mr. Carter and M, van den Heuvel 
and a medical report by Dr. Dutrieux, M. Burdo, the leadef 
of the third exgedition, announces his arrival at Mpwapwa on 
February 18, and sends e report on the route followed from 
Saadani, His carayan consists of 108 persons and fourteen 
asses, 

THE Geiman branch of the International African Society 
intends establis the first German station at the southern 
extremity of Lake ika. The expedition, in which Capt. 
Scholler, the well-known zoologist, Herr Boehm, and Dr. Kaiser 
take part, has already left Berlin. Dr. Nachtigal made several 
communications on the subject at the last meeting of the Berlin 
Geographical Society. 

News has been recewed concerning the expedition of Dr. 
Mook and Herr von Holghausen to the Pettit and Atbara rivers, 
The travellers lefteKassala on January 9, and reached Tomat on 
the 16th, after crossing the Pettit and the Atbara, Tomat is 


the winter cgmp of the Sheikh of Dabanya bedoums. Here- 


they were detained for eight days. Then they proceeded along 
the left bank of the Atbara as far as the mouth of the Racher 
Salan River, but were then compelled to return on accuunt of 
ethe absolute uncertainty of tHe country, and the indisposition of 
Herr von Holzhausen, The country near the Bacher Salam is 
completely deserted on account of hordes of Abyssinian brigands, 
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The travellers were robbed, and owe their lives simply to forced 
night-marches, gunin hand, They reached Kassala on February 
12, Dr. Mook gives a sad account of the deplorable condition 
of the Soudan, where, as it seems, complete anarchy prevails. 


THE United States Government is fitting out an expedition at 
San Francisco to search for the Arctic exploring vessel Feannette, 
which has now been some months out, The revehue cutter 
Corwin has been selected for the duty, and she will start with 
one year’s provisions, Her instructions are to search for two 

e missing whalers also, The ¥cannette went by what is called the 
eastern passage by Behring’s Straits, and Capt. Markham, 
formerly of Her Majesty’s ship Alert, of Polar fame, ested 

year during the Feannette's absence a vessed like the 

Corwin should be sent into the Arctic regions to save Mer or to 

learn, as the case may be, of her progress, 

An Austrian expedition, under the guidance of Dr. Otto 
Benndorf, Professor of Classical Archfeology at the Vienna 
University, is about to start for Olympia. Besides Dr. Benn- 
dorf, Prof. E, Petersen (Prague), Dr. W. Gurlitt (Graz), some 
other member of the Vienna University, and an architect, will 
take pt in the expedition. Dr. ilhelm Klein,’ who has 
already started for Greece, will meet the expedition at Olympia. 
Another authority in archæology, Prof. Ernst Curtius, has also 
started for Olympia. 


e 
«THE Dutch ship Willem Barends is being equipped fora third 
North Polar Expedition, 


HERR ROBERT VON SCHLAGINTWEIT, the teell-k#bwn tra- 
veller, has arrived at New York, whence he will proceed to 
Washington. He then intends to go on a ‘scientific tour to the 
West of North America. 


THE first sheet of a large prehistoric map of Bavaria, by Prof, 
H. Oblenschlager, has recently been published, It comprises 
the district where, in the present day, Munich, Rosenheim, and 
Kempten are situated, The whole map will consist of fifteen 
sheets, 


No. gol Band xxii, of the Mittheilungen of the Vienna 
Geographical Society contains the first pat of an account of a 


botanical excursion to the Kasbeck (Caucasus) in the summer of 
1871, by Peter Muromtzoff. At the monthly meeting of the 
Society, on April 27, a letteg was read from Dr. Oskar Lenz 
from Tarudent, describing his e of the Moroccan Atlas, 
in which he gives some interesting observations on the mountains 
and the people. Another letter was from Lieut, Kreitner, who 
accompanied Count Széchenyi in his attempt to penetrate Tibet 
thro China. Lient Kreitper states that he plotted carefully 
the whole route of the party and took many observations, while 
his companion, Herr von Loczy, took as careful note of the 
geological features of the region traversed, 


L’ Exploration ‘or May, 13 has the second of a series of 
aiticles on Central Japan, Yeddo being the subject of the present 
instalment ; there is also a translation of Lieut. Bove’s project of 
Antarctic expleration, the main points of which we have already 
given ; the number also contains reports of the geographical 
societies of Quebec and the Argentine Republic, and numerous 
flotes and news, the sources of which, we regret to see, are 
seldom acknowledged, their value thereby being wuch decreased. 
Under the editorship of M. Tournafond this journal is im- 
proving, though we think there is still much to done ere it 
can be regarded as occupying a first place among geographical 
journals, 
_ Dr. Hous, the well-known African traveller, has opened’an 
interesting exhibition at Vienna, which contains thousands of 
objects brought by him from the South African tribes. Th 
are arranged in various groups, and are classified es zoological, 
botanical, mineralogical, archeological, ethnographical, and 
commercial objects. 

. 





° 
THE PARALLEL ROADS OF LOCWABER-THE 
PROBLEM AND ITS VARIOUS SOLUTIONS} 


AT a recent meeting of the Inverness Scientife Societ? and 

— _ Field Club, and again at Fort William, in the immediate 
neighbourhood of the phenomena, a lecture was given on the 
above subject by Mr, William Jolly, H.M. Inspector of S ools, 
who has, for more than ten years, devoted great attention to the® 


+ By William Jolly, F.R.S.E., H.M. Inspector of Schools, Inverne:3, 
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subject, and will shortly publish the results of his investiga- 
tions, 

Mr, Jolly thought the subject peculiarly appropriate for their 
Society, both on account of its intrinsic interest and the eminent 
men who had written of it, and the proximity of the Club to the 
locality exhibiting these singular ang attractive phenomena. His 
aim was to state the problem, to explain the solutions offered, 
give its bibliography, criticise the theories, and develpp more 

the one he‘adopted. He first described the locality of the 
roads in Glen Roy, Glen Spean, Glen Gluoy, and Glen Laggan, 
all at the south end of the Great Glen; and their unique and 
strikiggaspect, such as to draw the attention of the primitive 
Celts. They had received several names, being known in Gaelic 
as Na Casan, literally the feet, hence footpaths, of which e 
Parallel Roads was a literal translation. Campbell of Islay’s 
rendering, ‘The Bends,” the Rev. Mr. McGregor, of Inverness, 
the Gaelic scholae, thought fanciful, and without foundation. 
They were also variously called “lines,” ‘‘shelves,” &. The 
highest recognised is in Glen Gluoy at 1,172 feet, another efist- 
ing there at 964; the three chief in Glen Roy stand at 1,148, 
1,067, and 855 ; the lowest sweeping round into Glen Spean at 
the same level. A possible road, discovered by Darwin in 1838, 
in Glen Laggan, above the Loch Laggan Locks, is 1,300 feet 
high. Their breadth varies from 49 to 70 fee?, giving an average 
of 60. They slope towards the valley at an angle of from 5 deg. 
to 30 deg., cpl face being iftclined from 25 deg. to 40 deg. 

Mr. Jolly thed, by means of a printed diagram, which enhanced 
the clearness of the éxposition, explained the Conditions of the 
problem, all of Wwhichemust be satisfied by any theory claiming 
to be the true solution. These conditions were the following :— 


I.—THE CONDITIONS OF THE PROBLEM 
l.—The Peculiar Form and Character of the Roads 

I. Their general horizontality and parallelism. 

2. Their general equality of width (a) in the course of the 
same line, and (4) in relation to each other. 

3. Their general continuity, 

4. Their stair-lıke form, as of parallel layers laid successively 
on each other on the hill-side. . 

5. Ther sloping towards the valley. 

6. Their being proportionately narrower where they are 
steeper. . ° 

7. Their general absence where solid rock protrudes, and 
where the slope is exceptionally flat. 

8. The débris of the hill above and below the 
mgre or less at the angle of repose, 


° Il.—TZheir Composition 
9. The absence of rounded, water-worn stones along thens, 
and the general greater or less angularity of these. 
10, Their consisting of the same d4ris as the rest of the hill- 
face, and not of transported matter. 
11, The absence of cliffs, caves, and rock-notching, or any 
deep erosion, along their course, 


II.— Their Distribution 

12, Their sudden endings in all cases, without greater accumu- 
lations of débris or other indications of the cause of the same. 

13. The symmetrical disappearance of the same lines at points 
opposite each other, in the same and contiguous valleys. 

14. The outward extension of the roads, according to their 
lesser altitude. ° 

15. Theft occasional disappearance for considerable distancgs. 

16, Their different altitudes in diffeftnt gigns, and the absence 
of the same lines in neighbouring glens, 

17. Their being confined to Glen Roy and neighbourhpod. 


IV.— Their Relations 
18. The existenct of cols in connection with and slightly lower 
than each of the main roads. 
19. The existence gf other lines of a different characte’, above 
and below the roads.” (Dwelt much on by Chambers.) 
20, The existence of much terraced déris, below the roads, in 
the hojoms of the valleys containing them. 
21. che relation of the roads to the glaciation of the district 
and its remains, š s 
II.—THE SOLUTIONS OF THE PROBLEM E 
Nr. Jolly then expounded? by means of another diagram, the 
evarious theories proppsed to sMisfy these Conditions, and account 
for the Roads, naming the writers ady g them, with their 


Roads sloping 


° s 
sad ° 
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dates, and the various works which they had written. All these 
are given here in the following table :— 





‘THEORIES WRITERS. Works. 
j Fingal se su Old mhabıtants. 
a a Hunung roses fOld ifhabitants 
a PEED o Pennant ys «+ «+ 1769 Pennant’s ‘‘ Tour,” 1771. 
ueducts for : i n 
Pla’ ese eee 1826 Proc Roy. Soc. Edin. , 1816 
aT ADe Glempa © lt pow Royse binge 
33 . Sır Geo. S. Mackenne 1848 Edin Phil. Jour, Jan., 
a 1848. 
aap a Prof, Ro; wove 186r Lect Roy. Inst., å. 
af ki E53 March, 186r. Lpi, 
Darwin se se e 1839 London Phil, Traĝs$ x8 
lT ell (visited 1825)... 184r ‘‘ Elements of Geology ? 
p Chambers Nie sis ad 184 “Ancien pr 
e’ Rev. R.Boog Watson 1866 Geol. Soc. Lond. Jour., 
S ariran Jess) ea ° February, x 
aT Prof. Nicol n. 2869 Geal, Soc pant. Jour , 
(oe Wpust, I 
Campbell of Islay ... 1877 “ parlie! Roads of Glen- 
y,” printed privately. 
° Macculloch se . 1817 Trans’ Geol. Soc. Lond, 
ISt series, „iY. 
Lubbock ss se one 1868 Geor a Lond, Jour, 
ay, 1868. 
Natar or dam, Babbage s se se 1868 Geol. ‘Soc Lond. Jour., 
i eS ugust, 1868. 
Bev. T. Brown... 1876 Proc. Roy. Soc Edin, 
° vol. wii, March, 1876. 
Dakyns ss se su 1879 Geol Mag., Dec., 18 
Dick-Lauder ..@ ... 1823 Trans, Roy: Soc. n.,* 
Yi 
Dam of débris) Milne-Home «.. s. 1847 Proc.Roy.Soc. Edin., 1847 
—detrital dam. Do are w 1876 Trans, Roy. Soc., vol. 
® rxvii., 1876. 
Do we on 1877 Trans Roy. Soc., vol, 
s part r, 1877. 
: E TEE Geol, ‘Soe. Lond. Tour., 
z (vimted 1840) 1842) voL iL 184a, " tic 
Bucklend (do.) 1842) Monthly,” June, 1864 
3 (Both by Agassiz) 
James Thompson ... 1848 in Now hil Jour, 
ká Y. 
. } Jamieson as se „e 1863 Geol. Soc. Lond., vol. zix, 
3 . January, 1863 2 
= Darwin se sa os 1863 In private letters, &c 
a Lyell... ou ee e 1863 “Antiquity of Man.” 
e Archibald Geikie ... 1865 “ Scenery and Geology of 
Dam of i i Scotland. a 
glacial aa k Jolly sa o si ‘ai 1873 Trens. Geol Soc. Edin., 
. ps Geikie se ue 7873 “T i Toa Age.” 
ax Henry James ... 1874 ‘ Parallel Roads of Loch- 
aber,” Ord. Sur. Of. 
Tyndal s un ve 1876 Roy. Inst., June, 1876; 
Pop. Science Review,” 
. October, 1876. e 
e | Prestwich ss ou s 1879 Roy. Soc Lond., NATURE, 
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° 10.—Tue SOLUTIONS EXAMINED 


After referring to the Traditional theories of Fi and the 
Hunting Roads, adopted by Pennant in his remarkable “Tour,” 
published in 1771, he told how Playfair had seen similar appear- 
ances exhibited by irrigation works at Brieg, in the Valais, 
which suggested. to him his curious solution. 

-« The Diluvial theory held that they were caused by an immense 
flood from the Atlantic, through a sinking of the West Coast, 
rushing impetuously along these valleys, There was no use 
seriously criticising this theory, though adopted in 1861 by Prof. 
Rogers, of Glasgow. : 

he Marise theory had had many able supporters from its 
fust, suggestion by D in 1839, to Camp of Islay, so 
recently as 1877, [he gfeatest exponent of this theory was 
Robert Chambers, in his “ Ancient Sea Margins,” published in 
1848, He held that these lines were nothing but sea beaches, 
similar to those found so plentifully all ofer the country. He 
contended that other lines in these same glensgwere of the same 
kind ; but these had been shown by Mr, Jolly, in 1873, to be 
entirely gifferent in character, outhne, and composition, and 
were probably moraines, Mr, Jolly then traversed the Conditions 
of the problem laid down on the Tagram above, and showed how 
this theory violated, or failed sai ; ctorily to account for, Nos. 
1, 4, 5, % 9, II, 12, 13, I4, 15, 16, 17, 18, 19, and 27. of 
which may be tested by dreis PRA , Ah 

The Lacystrine theory would be found not open to the same 
objections, 'The,great difficulty here was the nature of the dam, 
or barrier, that confined the waters ef the lakes, of which the 
famous Roads were the successive shores or begches, This theory 
was propounded, in 18y, by thefar-seeing Macculloch, the eminent 


geologist, and early delineator of Highland scenery and geology ; 
but he, along with others, had not condescended on the kind of 
barrier required. Two styles of dam had been contended for, 
the one of detritus, the other of ice, The Detrital dam, first 
suggested by Dick-Lauder in 1823, had been adopted by Milne- 
Home, who accompanied Robert Chambers to the region m 1847, 
and had written of it then, and twice since, with an amount of 
observatien and detail that were of great and permanent value, 
These writers held that the lakes were contained by huge banks 
of déris, deposited by the sea and other causes, similar to that 
existing abundantly in many parts of the country, There was 
no doubt whatever that a large number of lakes, past and present, 
had been dammed back by such a barrier in many places ; but if 
the roadg were so formed, why were not such remarkable lines 
(whose character was unique) found elsewhere? Mr, Jolly 
here examined this theory in detail, in connection with 
requisite Conditions, and held that it failed to satisfy many of 
them. How were these barriers so conveniently d&posited at the 
required points, when the Great Glen, and the other valleys 
were, according to Milne-Home, filled with similar detritus? In 
the other Igkes adduced by him, the outlets were over the daris, 
gradually wearing it away, while here they existed at the upper 
ends, flowing over hard rock. The roads ended abruptly on 
the hill face, with no remains of the asserted barriers, heaped up 
at their extremitees, as might be expected, and was almost 
universal. How were the requisite great accumulations so 
effectively remo¥ed, reaching, as these must have done, to above 
1,300 feel? iThe successive roads were on the same hill-face ; so 
that the g déris must have been wholly removed 
between the lines at their lower ends, before the new beaches 
were laid down. Mr, Jolly entered into other difficulties attending 
this theory, and finally concluded against it. 
IV.—TuHeE GLACIAL THEORY, AS ADOPTED 
The Glacial theory was started by Agassiz, the great Swiss, 
who had been accustomed to the work of glaciers, after a visit 
aid to Lochaber ın company with Buckland, in 1840, It has 
Bad the greatest number of adherents, Darwin and Lyell having 
also given up the Marine theory for it Its chief exponent was 
asc Ellon, in an admirable paper published in 1007; 
. Jolly, by means of a large survey map, variously coloured, 
entered into a careful explanation of the glaciation of the region. 
He held that the roads were producêd by lakes dammed back by 
glacial ice, fillm$ the lower parts of the valleys up to the ends of 
the roads, and gradually retreating with the ameliorating climate, 
ai the last stage of the second portion of the Glacial epoch, imme- 
diately before the final disappearance of local glaciers from Scot- 
land... The abundant rolled d4ris athe bottom of these valleys 
was laid down by former glaciers, and by the sea during the great 
depression in the middle of the Glacial period. He described. the 
peculiar co ation of the Ben Nevis Range with its parallel 
tem of valleys opening out, on the south, t the close, deep 
len Nevis and its eastern continuation, and, on the north, to the 
broad Glen Spean and broader Glen More. The peculiarity of Glen 
Spean was that it would receive not only the abunflant ice from 
the glens opening directly on it on the south, but also the greater 


art of the ice accumulated in Glen Nevis and its continuation, ẹ 


y the two outlets of Loch Treig and Glen Nevis itself. By 
this means, and hy its special relation to the highest mountains in 
Scotland, it would receive am unusual supply of ice, equalled by 
no other valley in the country. This was proved not only by its 
geographical conformation, but by the superabundant glacial 
remains in the district, of which Mr. Jolly gave full details. 
During the first period of greater glaciation, the ice from Loch 
Treig, after entering Glen Spean, turned east down Loch Lag- 
gan, and west down the Spean; while Glen Roy itself was filled 
with an ice-stream from the same valley, which moved out at its 
head, down the Sey, gs shown convincingly by the ice-markings 
there; and the Great Glen and its side valleys were also swathed 
inice, As the climate improved at the close of the ice period, the 
gael gradually shrank Backwards to their sources in the high 

evis glens, which, from @heir altitude and neighbourhood to 
the vapou@feeding Atlantic, would be the last in the country to 
preserve local glaciers. At that time, from its peculiar relations 
to these glens, Glen Spean would be filled from its head to the 
æa with a t ice-stream, resting on the aris already de- 
posited By the sea, &c,, and mo slowly downwards. This 
stream, entering the south end of Glen Roy, dammed back a 
lake there, fed by its tributary torrents, which has.left its traces 
ein the roads. As the ice gradually shrank in successive steps, 
the water subsided and the lake extended, as shown by these 










lines. Mr. Jolly here pointed out the position of the suc- 
cessive m of the ice required to dam the lake, and 
described the abundant evidences of this last stage of the glaciers 
there, in scratchings, carried blocks, boulder clay, &c., and in 
the splendid horse-shoe moraines of the Treig glacier, lying 
intact across and along Glen Spean. He held that the lowe-t 
road extended up Loch Treig only a short distancg, suddenly 
ceasing there, and not round the whole lake—an additional 
remarkable proof in favour of a glacier then filling that basin 
down to the ends of the roads, where a dam was necessary. 
Similar remarks were made regarding the Glen Gluoy and Glen 
gan parallels. ; ; 

y means of coloured additions Inid over the map, the state of 
the ice at this period, necessary to fulfil the requisite ĉonditions, 
was graphically exhibited. Mr. Jolly concluded with ‘an appeal 
t® the Bociety to study the fascinating problem on the ground 
itself, so as to help to a final settlement of the much-debated 
question. Inverness had already donehonourable work in con- 
nection with it, for the height of the lowest road had been first 
determined by an Inverness man, Mr. Wm. Paterson, sent there 
for the purpose in 1847 by Mr. Joseph Mitchell, at the request 
of Mr, Robert Chambers. . 

Mr. Horne, of the Geological Survey, Banff, and others, after- 
wards spoke on the subject, and a cordial vote of thanks was 
awarded to Mr, Jolly. å 

The reader may consult with advantage, for the better under- 
standing of the subject, the admirable maps ofthe district of the 
Ordnance Survey, both the six- and one-inch, in which the 
Roads and the related phenomena are accurately arf fully laid 
down; or the special Ordnance selected map of the locality, 
appended to the paper of Sir Henry James, mentioned above. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE.—The authorities of both Girton and Newnham 
Colleges have supported the general memorial of 8,500 persons 
in favour of the admission of women to academical degrees and 
examinations, by informing the Senate in detail of their past 
proceedings, the number of their students who have been ex- 
amined informally, none of whom have failed to attain Tripos 
standards ; and both colleges believe that they will be able to 
offer sufficient guarantees ef stability and good administration, 
so that the University can admit their students to full academical 
privileges. ° 

Newnham College has now been fully constituted, with Prof. 
Cayley as president. Prof. Adams has ably aided the Women’s 
Educational Association daring the last seven years as president, 
and now retires, on the amalgamation of Newnham Hall with it, 
retaining his place on the Council. 

Mr, R. C. Rowe, of Trinity College, isa 
in the next Mathematical Tripos, and 
Additional Examiner. 

Dr. Alexander Dickson has been appointed Regius Professor 
of Botany ið the University of Edinburgh and Keeper of the 
Royal Botanic Garden of that city in succession to Dr. Balfour, 
who resigned some time ago. 

The new representative Council of Education in France has 
been completed by the appointment of a smumber of official 
members. M. Berthelot has been*nominated President by the 
Ministry. A number of sections and special commussions have 
been established, amongst which we must direct attention to the 
Commission for Reforming Secondary Instruction. One of the 
principal features of the intended reform is to divide secondary 
instruction into three different courses, so that any pupil leaving 
the school after having gone through the elementary course 
might have a general knowledge of the principal subjects which 
are to be investigated more fully in the other two courses, 

The University of the City of Pesth celebrated its hundredth 
anniversary in piesence of the Emperor on the 13th inst, 


inted an Examiner 
. A. G. Greenhill 





SCIENTIFIC SERIALS * 


Annalen der Physik und Chemie, No. 4.—On the pro tion 
of electricity through current water in tubes, and allik pheno- 
mena, oy . Dorn,—Thermic theory of the galvanic eurrent, By 
. L. Hoorweg.—On the cause of excitation of electricity in 
contact of heterogeneous metak, by F, Exner.—On diffusion of 

salts in aqueous solution, by J. H. Long,—On the relafio 
between propagation of light and the density of bodies, by H. A. 
® 
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Lorenz,—On Stékes’s law, by O. Lubarsch.—On after images 
of motion, by G. Zehfuss.—Supplementary note to the paper on 
currents of the Gramme machine, by O. E. Meyer and F. 
Auerbach. 


SOCIETIES AND ACADEMIES 


LonpdW 

Royal Society, April 29.—‘“‘ Measurement of the Actinism 
of the Sun’s Rays and of Daylight.” By Dr. R. Angus Smith, 
F.R.S. 

When examining the air of towns and the effect of smoke and 
fogs, ] have often wisbed for a very simple chemical method of 
m ing the total light absorbed by these gases, vapours, and 
floating solids. I dọ not undervalue the work of others, but I 
think I have obtained a process promising good results withe 

eat simplicity, although tare) it introduces its own class ot 

ifficulties. ° 

I. The fundamental fact is that when iodide of potessium in 
solution is treated with mitric acid, so small in quantity gs to 
cause no change of colour in dull diffused light, a change takes 

Jace when the same mixture is brought into clear light ; iodine 
is set free and the solution becomes yellow. 

2. The amount of iodine freed can be titrated with great 
exactness by the use of hyposulphute, a3 1s yell known. 

In these two facts lies the whole process: the first is the new 
part, the second makes the frst quantitative, and its use is of 
course part ofgthe novelty. 

3. It is known that strong acid liberates iodine. Weak acid 
does so after a long time, but the process is hastened by light. 

4. Heat even to the bajling point does not act so well as light 
(experiments being made in sealed tubes to prevent loss of 
iodine, and with a considerable volume of air), 

5. Heat assists the action of light. 

6. A solution may be exposed day after day so as to give the 
accumulated effect of sunlight, m a measurable condition at the 
end of the time. 

7. The solution of iodide of potassium as hitherto obtained is 
subject to change. An old solution, that is, one nearly a month 
old, was found more sensitive than a new one m all cases tried. 

8. The result of No. 7 is, that a certain allowance may require 
to be made for this, in those cases where the perigds of observa- 
tion with one solution are long. 

9. The amount of allowance to be made for temperature 1s 
not made out. It is not certain that any is required in the cases 
when weak acid is used. The weather has not allowed any 
combined action of great light and heat, but with heat and light 
parabolic reflector, the 
action was very rapid. ° : 

10, Specimens of experiments (prospective at first), It was 
found convenient to use a solution of 2 grms. of iodide of potas- 
sium, afterwards changed to I grm., in 100 of water, and to use 
half of this for an experiment, z.e., 50 cub. centims. of the 
solution, which may be called A. 

A nitric acid solution having an acidity equal to 1 cent, of 
sulphuric anhydride was made; this ip be called B. Only 
very small portions of B were added to A. 

Examples in which the decomposition was *measured by a 
solution of hyposulphite of sodium, which may be called solution 
C = o'r grm, per htre of iodine (or as convenient), I shall 
extract experiments made with B solution 0'8 cub. centim., 
because it is an intermediate one (‘2, ‘4, ‘8, 1'6, and 3'2 have 
hitherto been the favourites), 
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11, There seems, therefore, no reason to doubt that this is a 
tue photometric process, with special capacities to be develdped 
in time. I may add that I did obtain better results at the window 
of my house than at the laboratory at the same time, tlfeatter 
being nearer the centre of the town; thus the pi has done 

o the duty it was intended for, although only once “tried for this 
special pmpose. I am looking to tt as an agent specially for the 
examination of climate, but of course it may have many uses, 
This process does not aim at delicacy, but $ accumulation of 
effegt. Ihave not spoken of a standard; the results are only 
comparative, but the process may be made to supply its own 
standard. 

12, Since writing the above it appeais that by using sulphuric 
acid some of the fears at first entertained may be avoided, as 13 
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The temperature of the solutions exposed to lght = 13° C., 
kept in darkness = 22° C, The iodine volatilised by heat was 
found so little that it might be nezlected here. 

The strength of solutions and the kind of acid to be used may 
vaty, Similar results may be got by using bromide of potassium, 
but it ıs less delicate. The surface exposed and other questions 
wequire attention. 


« Mathematical Society, May 13.—C. W. Merrifield, F,.R.S., 
presidenj, in the chair.—The following communications were 
made :—On Cremonfin congruences, by Dr. Hurst, F.R.S.; on 
some statical and kinematical theorems, by Prof. Minchm; on 
a class of analytical problems, by Prof, Cayley, F.R.S. 


Linneah Society, May 6.—H. T. Stamton, F.R.S., in the 
chaiwr,—Three ‘Foreign Members were elected.—Mi. T. Christy 
1ead g letter from Mr. Blacklaw, of St. Paulo, Brazil, ifttimatin 
that his experiments to rear the Liberian coffee-plant had 
failed, though different seasons, altitudes, and other conditions, 
without and indoors, had been tried.—-The abstract of a paper 
by Prof. G, Dickie, notes on alge from the Amazon, was read 
by the Seer . This collection was made by Prof, J. W. H. 
Trail, and consists of 288 species, whereof 190 are diatoms, 3I 
desmids, and 67 other alge, 9 of the latter being new forms.— 
Prof. P. M. Duncan orally communicated the substance of a 

aper on an unusual form of the genus Hemspholis, 

his was dredged by Dr. Wallich off the Algulhas Bank, S.W. 
of the Cape of Good Hope. Its zoological position may be 
doubtful, for the classification of the Ophiuroidea is at present 
full of anomalies; but the specimen itself nevertheless pos- 
sesses unusudl interest from the nature of the so-called,dental or 
chewing apparatus. Thesg peculiar dental structures and other 
points were elucidatgl by the author.—Mr, G. T. Bettany gave 
some remarks on the vocabulary of botanical terms in use ın the 
descriptien of flowering plants, The author advocated making 
a distinction between terms used in elemfntary descriptions in 
educational works and those used in the terse complete floras. 
Under evolution there was much chance of botanical progress if 
terms ware simplified and made such as children could compre- 
hend; but almost every book aiming at» comprehensiveness 
became obscure. i it necessary to give every possible 
variety of terms and to add to them, it repelled, instead of 
aiding in*the wide diffusion of knowledge. For these and®ther 
reasons the author strongly objected to the now too frequent 
use of tri- gnd polysyllabie terms.— Prof, Ray Lankester read a 
paper on the tusks of the fossil walrus found in the red crag of 
Suffolk. He withdraws the generic mame of Qricherodon, insti- 
tuted by him in 1865, and refersea ggries pf later-discovered 
large tusks in the Bbswich Museum, ås also his fogmerly- 
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described specimens, to the living genus Trichechus, but specifi- 
cally distinguished in this case as 7. Huexleyi, e is inclined to 


* think there is insufficient ground for the generic subdivisions 


Alachtherium and Trickecodon, as used by Van Beneden, and 
moreover signifies his opinion that there is yet no good evidence 
ın support of the association of the Suffolk and Antwerp tusks. 
—A shor$ communication, on an iregular species of Amély- 
pueustes, by Mr. Chas, Stewart, was taken as read, 


Zoological Society, May 4.—Prof. W. H. Flower, F.R.S., 
president, in the chair.—Mr. Sclater exhibited a specimen of the 
Ibis (Geronticus comatus), lately obtained at Biledjik, on the 
Euphrates, by Mr. Danford, and made some remarks on its 


seas aaa distribution.—Dr. A, Gunther read a note ® 


C ir% the statement made by him at the meeting of the 
Society on January 20 last respecting the occurrence of Holocan- 
thus tricolor on the British coast. Further particulars received 
by Dr. Günther had leé@ him to decide that this fish could not be 
considered as having been caught on the British coast.—Mr. W. 
A. Forbes read a note on the cause of death of a leopard in the 
Society’s menagerie.—Mr. Dobson exhibited and made remarks 
on some benes of the Dodo which had been transmitted from 
Mauritius in 1847-50 by Dr. F. Reid to Sir James Ma or, 
and having been deposited at Fort Pitt, Chatham, were after- 
wards removed to Netley Museum.—Mr. F., Jeffrey Bell ex- 
hibited the immdture specimen of Zchinolampas, referred to by 
him in his communication on Pa/eolampas, pointing out its more 
differentiated characters, and suggested the possibility of its 
being an®example of Æ. oviformis.—Prof. Flower ed the 
attention of the meeting to the fact that a young specimen of 
the Lesser Fin Whale (Balzonopiera rostrata), fifteen feet long, 
which had been taken off the coast of Cornwall, was now being 
exhibited in London.—A communication was iead from Prof- 
J. O. Westwood, contaming an account of the species of Saw. 
flies composing the Australian genus Perga of Leach.—A com- 
munication was read from Dr. W. J. Hoffman on a supposed 
mstance of hybridisation between a cat and a lynx. —Mr, W. A. 
Forbes read the second and third parts of his series of papers on 
the anatomy of Passerme birds. These communications related 
to the syrinx and other points in the anatomy of the Zury/a- 
mide, and to the structure of Phélegitfa, and its position among 
the Passeres.—-A communication was read from Mr. F, Day, in 
which he gave the description ofa new Entomostracon from 


. Afghanistan,—Mr. Oldfield homas read a paper on a collection 


of mammals brought, from Ecuador by Mr. Clarence Pader 
Among these was a new species of Bassaricyon, proposed to be 
called &, alleni.Mr. A. G. Butler read a paper contaming 
descriptions of a collection of Lepidoptera made by Major 
Howland Roberts at Rokeran, near Kandahar, on the River 
Urgundab.—Mr. G. French Angas 1ead a paper containing 
further additions to the marine molluscan faung of South Aus- 
tralia, with descriptions of six new species.—A‘*:econd paper by 
Mr. Angas contained the descriptions of three species of marine 
shells from Port Darwin, Torres Straits, discovered by Mr. W 
J. Bednall, and of a new Æelix frem Kangaroo #sland, South 
Australia. 


Geological Society, April 28.--Robert Etheridge, F.R.S., ° 
president, in the chair,—Rev. James Oliver Bevan, M.A., 
Arnold Hague,’ Augustus, Constable Maybury, Henry Peter _ 
Meaden, Wiliam Peregrine Propert, and Francis Randell were 
elected Fellows of the Society.—The following communications 
were read :—Description of parts of the skeleton of an anomodont 
reptile (Platypodosaurus robustus, Ow.) from the tnas of Graaff 
Reinet, South Africa, by Prof. Owen, C.B., F.R.S. The 
author refered to certain triassic reptiles from South Africa, 
already described by him, as showing certain resemblances to 
implacental fetta Another still more interesting indication 
of such resemblances is furnished by some 1.emains from Graaff 
Reinet received from Mr. E. J. Dunn, These consist of some 
thoracic vertebree with portions of ribs, a stexnal bone, a 
scapula, and a right humerus, found imbedded in one mass 
of rock, aad of a femur and phalanges, and a pelvis in another 
mass, The author described these bones in detail, The 
vertebye were said to agree most nearly with those of Dicynodon 

d Oudenodon. The supposed sternal bone is of a rounded 
fengona form, and is regaided by the author as the anterior 
bone ofgthe sternum proper, which is usually unossified in recent 
i , but well ossified in O)%ithorhynchus. In the sca 
inted owt resemblances to that bone in Orri- 


o, the author > 
e humerus in its general proportions, and 


thorkynchus. 
e es 
e?¢ . 
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especially in the great development of its ridges, was also shown 
to resemble thè same bone in the Monotiemes. The ungual 
phalanges were described as broad and obtuse, probably con- 
structed to bear claws adapted for digging, as in Achidna; the 
femur also resembles that of the last-named animal. The author 
remarked upon these approximations to the monotrematous 
mammalia, in allusion to which he proposed the name of Platy- 
podosaurus robustus for this animal, the humerus of* which was 
10% inches long and nearly 6 inches broad at the distaPend. He 
also alluded to the interesting problems opened up by the study 
of these South-African reptiles in connection with their possible 
relationships to the low umplacental mammalia of New Guinea, 
Australia, and Tasmania,—Note on the occurrence of a new 
species of Zpuanodon in the Kimmeridge clay at Cumnor Hurst, 

ee miles west of Oxford, by Prof. J. Prestwich, F.R.S. The 
mwt in which the occurrence of Iguanodon was discovered was 


worked in Kimmeridge clay at the foot of an outlying mass of 


Lower Greensand forming an isolated wll. The Portland beds, 
which occur at Shotover, are here wanting. The bones were 
found in a thin sandy seam intercalated in the clay, and tia- 


versing the hill at least fifteen feet below the greensand. The 


skeleton was probably almost entite; but, as attenQon was not 
directed to it until nearly all the clay had been removed, many 
bones were lost and others injured. Several vertebrae of ehthyo- 
saurus were found in thelsame seam, and the characteristic 
Gryphea virgula occurred in profusion, Tle clay above and 
below contained fossils of Kimmeridge types. The author stated 
his opinion that land probably lay to” the sOuth-west of the 
Oxford distiict.—On Jenuanodon Faas! a new species fiom 
the Kimmeridge clay, by J. W. Hulke, F.R.S. In this pa 
the author described in detail the remains of Jenanodon found at 
Cumnor Hurst in the Kimmeridge clay, as described ın the pre- 
ecding paper. They illustrated nearly every part of the skeleton 
of an immature individual, adding greatly to our knowledge of 
the variation of the vertebræ in the several regions of the 
vertebral column, and of the structure of the head and hind 
lambs. In the latter both the tibia and the fibula articulate (as 
in embryo birds) with the os calcis, which bone is now first 
identified in Jevasodon. The sacral vertebree were only four in 
number, and the species further differed from the Wealden 
Jpuanodon manteli ın the simpler character of the serration of 
the teeth, of which the lamelle are not mammillated, and in 
having the vertebree of thedrunk and sacrum not so compresred. 
The author named the species Jgngnodon prestwichii, 


Institution of Civil Engineers, May 11.—Mr. W. H. 
Barlow, F.R.S., president, in the chair.—On the manufacture 
and testing of Poitland cement, by Major-General eH. Y. D. 
Scott, F.R.S., and Mr. Gilbert R. Redgrave.—On Portland 
cement concrete, and some of its applications, by Mr. E. A. 
Bernays.—On Portland cement: its nature, tests, and uses, by 
Mr. John Grant. 

Anthropological Institute, May 11.—A. L. Lewis in the 
chair.—The following were read :— Notes on prehistoric 
discoveries jn Central Russia, by C. H. E. Caimichael, M.A.— 
Notes on the occurrence of stone implements of the surface- 

iod in South Russia, by W. D. Gooch—Notes on the 
Vestern Regions, by A. Wrylie.—On jade implements in 
Switzerland, by Hodder M. Westropp.—F lint implements from 
the Valley of the Banu, by W. J. Knowles. e 

PARIS 

Academy of Sciences, May 10,—M. Edm, Becquerel in the 
chair,—The following papers were read :—On the transcendants 
which play a fundamen in the theory of pee per- 
turbations, by M, Tisserand,—On a proposition of the theory of 
elliptic functions, by M, Hermite.—On a rain ofedust observed 
from April 21 to 25, 1880, in the departments of Basses-Alpes, 
Isère, and Ain, by M. Daubiée. This dust gave a reddish 
tinge to snow on the mountains at Barcelonnette, up to 2,800 
and 3,000 m. (snow further up remaining white). Its chief 
mineralogical characters were: effertescence with acids, mixture 
of hydrated peroxide of iron, pretence of spangles of mica, 
iesidue of fusible acids, principally feldspathic. Whe dust is 
thought to be of terrestrial origin, but not volcanic, nor Saharan. 
(Somewhat similar showers fell in France in Ogtober, 1846, and 
May, 1863.) The same phenomenon seems (from another note) 
to have been experienced at Autun (Saône-et-Loire) off April 15, 
i.c., ten days before,—On the crystalline form of magnesium, by 
M. Des Cloizeanx. Having” examined the fine magnesiym 
crystals lately obtained by M. Dumas, he finds that among 
rhombohedric metals magnesium is that which, after zite, pre, 


bd $ ’ R 


7 g 
sents the mot aoute primitive rhombohedron. The crystals in 
question are very malleable and sectile; no cleavage was ob- 
served.—On a Cicadella (Hysteropterum apterum) which attacks 
the vines in the department of the Gironde, by M. Blanchard.— 
On the Jaw of reciprocity in the theory of numbers, by Prof. 
Sylvester.—On the new siphon established over the Canal Saint 
Martin, and on the works of sanitation of the Bercy quarter, by 
M., Levy. The sewers of Bercy (which formerly discharged into 
the Seife) are in some parts lower than the collector designed 
for them, and had to cross the Canal Saint Martin to reach this. 
Ag ingenious system of siphons and trompes was devised to 
meet the difficulty.—On linear functions, by M. Pellet.—Ex- 
perintntal researches on the decomposition of some explosives ; 
analysis of products, by MM. Sarran and Vieille. This related 
to decomposition of* eo ae under a pressure near the atmo- 
spheric. In this case all the explosives liberate bioxide of nitro” 
gen and carbonic oxide. It 13 important, then, in mining 
operations to avid with all care failure of detonation,—On the 
determination of algebraic integrals of algebraic differentials, by 
M. Zeuthen.—On simultaneous linear equations and on a®class 
of non-plane curves, by M. Picard.—On a class of functions of 
two independent variables, by M. Picard.—On the theory of 
phenomena of interference where rotatory polarisation inter- 
venes, by M. Gouy. He takes a pomt of view of interference 
phenomena different from that of Fresnel, @nd superior in sim- 
plicity.—On the equipotential lines of a plane formed of two 
halves unequajly conductive, by M. Guébhard.—On the mutual 
actions of magnetic needles plunged in liquids, by M. Obalski. 
Two magnetig needles are hung opposite each other (and a little 
beyond the range of attraction) by two unlike poles from very 
fine threads over water In a vessel, which water can be raised 
gradually over them (by means of a connected tube of caoutchouc). 
When immersion begins, the needles draw near each other by 
their immersed ts, and when the immersion has reached the 
third or fourth of the needles’ length, they go together, This is 
probably due to the separating force of gravity being weakened 
by immersion,—Analysis by the graphic method of movements 
produced by excitations of the brain, by MM. Frangois Franck 
and Pites. To the detached tendon of a limb-muscle they 
attached the transmitting myograph ; an electro-magnetic signgl 
(of M. Deprez) registered the time on the drum, and another 
signal the excitation. The character of movenfents caused by 
various electrical excitations is desenbed., As to retardation of 
the movement on the instant of cortical excitation, this is found 
constant for a given muscular group in the same animal, whatever 
the form or intensity of the electric excitant, A notable part of 
eit is due to phystological resistance of the grey cortical substance. 
Beyond a certain intensity of stimulation movements are pro- 
duced 8n the same side of the body as the part of brain stimu- 
lated, as well as on the opposite, and the retardation for these 
movements is greater. The retardation is greater for hind than 
for fore limbs,—-On a rain of dust at Autun, by M., De Jussieu 
(see above).—-M. De Lesseps presented specimens of silver ore 
from California, and gave some information about Mr, Mackay’s 
mines at Virginia City, the galleries of which have been pushed 
about 1,000 metres, a depth hardly exceeded in Europe (Bohemia), 
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matics, with place of publication and datg of foundation, 
THURSDAY, MAY 27, 1880 | An asterisk denotes that the journal to which it is prefixed 
admits problems for solution :— 
e 
MATHEMATICAL FOURNALS Py ee een be T er 
, , nalyst sa se a es Moines, 1874], 
American Journal of Mathematics, Pure and AppẸed. American Journal... AASA adh A S 
Published under the auspices of the Johns Hopkins ENGLAND 
University. Wols. i, ii, (Baltimore: John Murphy Quarterly Journal... Cambridge, 1839], 8vo. 
and Co.) ce Messenger bids hee e aaae Ai 8vo. 
M American Journal of Mathematics has now com- FRANCE 
pleted its second volume, and has obtamed an esta- Joutial (Liouville)... [Paris, 1836], 4to. 
* plished place among the leading mathematical journals, *Nouvelles Annales Bes 1842], 8vo. A 
Thanks to the Johns Hopkins University at Baltimore, Bulletin o we, Paris, 1870], 8vo. 
America possesses, what has never been attempted in GERMANY 7 
England, a gwarfo journal entirely devoted to mathe- Journal (Crelle) Berlin, 1826], 4to. 


matics, 

Perhaps in no branch of science is the literature of the 
subject so exclusivel confined to periodical publications 
as in mathematits. The books that are written are 
merely text-books and, in this country, generally have, 
reference to certain special examination? Of course 
there are exceptions which will immediately occur to 
mathematicians, such as Salmon’s freatises and Tod- 
hunter’s histories, and the exceptions are more numerous 
in Germany; but, even when all the books published in 
all languages which are above the rank of school-books 
are included, they bear an extremely insignificant pro- 
portion to the amount of original mathematical literature 
contained in periodical publications ; in fact it would be 
impossible to form any idea of the present state and 
extent of mathematical science from any study of the 
books upon*the subject. The same is to some extent 
true of wll branches of science; but the want of treatises 
is greatest in mathematics on account of the smallness of 
the audience addressed and the impossibility of expiess- 
ing even the results in a manner intelligible to the non- 
mathematical reader. e 

As a consequence of the scarcity of treatises there are 
many extensive branches of mathematics (such as, for ex- 
ample, the Partition of Numbers) which exist only in the 
periodicals ; and the contents of the latter are therefore 
less transitory, so to speak, than in other sciences, że , the 
papers are less liable to be superseded by subsequent 
writings and fo become only of historical interest. 

A journal devoted to a special subject always promotes 
activity in that subject, as one paper gives rise to another; 
but, besides this, it collects in one place many researches 
which would otherwise be widely scattered in the publica- 
tions of different societies ; and this latter adv&ntage is 
much more appareat when, as in the case of the American 
Journal, its extent is sufficient to enable it to receive 
elaborate memoirs. Thus M. Lugs’ “Théorie des 
Fonctions simplement périodiques” occupies 90 pages, 
and Mr. McClintocks “Essay on the Calculus of En- 
largemeħt” 61 pages. There is no reason to suppose 
that the majority of the papers contained in the American 
Journal: would not have been written and printed, if the 
latter had not existed, but it is a real gain to the m&the- 
matician to have them al united in a single periodical. | 
- The grêat increase in the fumber of mathematical 

journals in the last few years is®very remarkable. The 
following is, we beligve, a cgmpRteelist ef all the journals 
now in existence which are oxclesively devoted to fhathe- 
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Archiv (Grunert) .. 
[ Zeitschrift (Si chlomilch)... 
Annalen (Clebsch)... 


Greifswald, 1841], 8vo. 
Leipzig, 1856], 8vo. 
Leipzig, 1869|, 8vo. 


Fortschritie ... | Berlin, 1871], 8vo. 
Repertoriuim ... ... .. (Leipzig, 1877], 8vo. 
ITALY 
ESR P (Ti ortolini) Rome, 1850], 4to. 
le (Batiaglini) .. Naples, 1863], 8vo. 
Bulleting (Boncompagni). Rome, 1868], 4to. 
. BELGIUM 
*Nouvelle Corréspondance. [Mons, 1874], 8vo. 
HOLLAND 
Nieuw Archief . [Amsterdam, 1878], 8vo. 
DENMARK 
*Tidsskrift . [Copenhagen, 1859], 8vo. 


To these may be added the *Repriné [London, 1864] 
from the Educational Times, consisting almost entirely 
of problems and solutions ; ancsalso, although not strictly 
journals, the Proceedingw of the London Mathematical 
Society [London, 1865] and-the Bulletin of the French 
Mathematical Society [Paris, 1872]. The object of two 
of the journals, the Fortschrittegand the Repertorium, is 
to give résumés of papers published elsewhere. It may 
be observed that all the journals included in the above 
list are strictly mathematical, although $n the titles of 
some of them mathematics is coupled with physics or 
astronomy. A few minor periodicals, appearing at long 
intervals, have been omitted. 

Thus of the nineteen journals included in the above 
list no Jess than seven have been founded in the last ten 
years, while foar were founded in the preceding’ decade, 
1860-70, so that only eight date from farther back than 
1860. The oldest and by far the most celebrated journal 
is Crelle, which has now reached its eighty-ninth volume ; 
many of the most important mathematical discoveries of 
the present century are contained in its pages. 

The publication of problems and solutions in a mathe- 
matical journal is always to be regretted, as it is impos- 
sible not to feel that the space might be better occupied, 
and that the presence 8f mere exercises in a periodical 
which shguld be qevote® to the advance of the science is 
undesirable. Theur insertion in several cases is doubtless 
due tẹ a wish, to increase the number of readers by in- 
eluding a class who would take but little interest in, or be 
unable, to follow, original mathematical researches ; but 
the “ problem for solution * may even be defended on 
scientific grounds, as it is a well-known historical fact 
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l that not a few of the greatest mathematicians were first led 
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to take a stromg interest in mathematics by being tempted 
in their younger days to attack such questions. It may 
be remarked also that the mathematical pioblem has itself 
undergone great improvement since the days of the 
Ladies Diary, when the problems usually ap ed by 
the side of the enigmas, chaiades, &c. These problems 
were generally merely made-up exercises or puzzles—such 
as are to be found now only in examination papers—in 
which the data were wholly fictitious or even ridiculous ; 
the modern problem, especially in pure mathematics, is 
often a theorem, or a particular case of a theorefg, of very 
considerable intrinsic interest. It ıs right to mention 
that the Nouvelles Annales is really intended mainly for 
purposes of*instruction, and that apparently a Continental 
student derives from this publication very much the same 
kind of practice and skill in the treatment of problems 
which at Cambridge he would obtain from Kis private 
tutor. 

The history of mathematical journalism i in all countries 
seems very similar: first, there is the “Annual or other 
periodical, containing at the end puzzles, problems for 
solution, &c., the best solutions and the ameg of those 
who sent in correct solutions being given in the following 
number; at length these are supplemented by short 
articles on particular subjects—frequently suggested by 

` the problems—by the leading contributors. The next 
step is the mathematical journal, consisting of two parts, 
the one containing original papers, and the other—quite 
distinct—-containing a limited number of problems and 
solutions. Finally we have the strictly scientific journal, 
differing in no essential respect from the 7ransactions of 
a society; and, it is scarcely necessary to 1emark that, on 
account of the length of many of the formule, a quarto 
journal is preferable to one ofæctavo size* 

From an interesting account of Anterican mathematical 
periodicals by Mr. David S. Hart, which was published 
in the Analyst for September, 1875, it appears that the 
first mathematical journal published in America was the 
Mathematical, Correspondent, which was issued at New 
York on Magy 1, 1804, and of which eight quarterly 
numbers only were published. The next periodical was 
the Analyst, or Mathematical Museum, of which the first 
number was published in 1808; five numbers only 
appeared, In January, 1825, the first number was issued 
of the Mathematical Diary, which continued till March, 
1832; for the first two years it was pubsished quarterly, 
and for the remaining five years annually, thirteen 
numbers in all being issued; this journal, Mr. Hart 
remarks, ‘contained besides solutions of problems many 
important and valuable essays on the various branches of 
exact science, and was the best mathematioal serial that 
had as yet appeared.” The next periodical was the 
Mathematical Miscellany, which lasted from 1836 to 
1839; it had a junior and senior department, the former 
for young students and the latter for mathematicians ; 
eight numbers were issued. fh 1842 the first number 
appeared of the Camébridge Miscellany of Mathematics, 
Physics, and Astronomy, edited by Professors Benjamin 
Peirce and Joseph Lovering, but only four guarterly 
numbers were issued. 

In October, 1858, Mr. J. ©. Runkle published “the first 
number of the Mathematical Monthly, which is by far the 
best known of the journals which appeared previously tos 
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those now in existence ; it contained papers not exceeding 
eight pages in length, notes and queries, and five problems 
in each number intended for students, with solutions in 
a subsequent number. This journal, which seemed to be 
filling a want, unfortunately Imad to be discontinued in 
1861 in,consequence of the war. No further attempt was 
made to establish a mathematical journal till*January, 
1874, when Dr. J. E. Hendricks established the Analyst, 
whigh for the first year was issued monthly and has 
since appeared bi-monthly. This journal, in spite of 
many serious disadvantages due to difficulties of printing, 
&c., has done good service to mathematics in America. 
It is not to bg compared to the American Journal as 
regards the importance of its papers, and a considerable 
portion of each number is devoted to problems; bu? the 
editor may fairly claim to have done for the encourage- 
ment of the science not less than have the editors of the 
Journal, to which the Analyst mag now be regarded as a 
valuable supplement. 

Soon after the foundatign of the sii Hopkins Uni- 
versity, the Msertcan Journal was issued (in 1878) under 
its auspices, with’ Prof. Sylvester as chief editor and Mr. 
W. E. Storytas*actipg editor, assisted by Professors 
Benjamin Peirce, Simon Newcomb, and H. A. Rowland. 
The contents of the journal have been worthy of the 
reputation of the editors, and as regards printing, &c., 
there is nothing to be desired. Among the papers may 
be noticed, besides the numerous and important investi- 
gations of Prof. Sylvester himself, those by Mr. G. W. 
Hill on the lunar theory, by Mr. G. B. Halstead on the 
bibliography of hyperspace and non-Euclidean geometry, 
and by Mr. Story on the elastic potential of a crystal. 
There are also contributions from Prof. Newcomb, 
Prof. W. W. Johnson, Mr. C. S. Peirce, &c., and from 
European mathematicians, Professors Cayley, Clifford, 
Lipschitz, &c. 

It will be generally admitted that Prof. Sylvester's 
researches are amongst the most valuable contained in 
the Journal; one of the most elaborate of these, which 
occupies 60 pages, relates to an application of"the new 
atomic theory to the graphical representation of the 
invariants and covariants of binary quantics. Most of 
the others also have reference to invariants or covariants 
or cognate branches of the modern higher algebra, and 
the great amount of space devoted to this important 
subject is very noticeable. There is a paper by Prof. 
Cayley on the calculation of the minimum numerical 
generating function of the binary seventhic, and Prof. 
Sylvester is now publishing his valuable fables of the 
generating functions and groundforms for binary quantics 
and systems of binary quantics, which he has calculated 
with the assistance of his pupil, Mr. F. Franklin? 

There are other well-known American mathematicians, 
Asaph Hall, Artemas Martin, E. B. Seitz, C. H, Kum- 
mell, &c., who do not as yet appear to have contributed 
to the Journal, although their names are familiar to 
readers of the Analyst, and when, these are added to the 
alrdady considerable number of American authors of 
papers in the Journal, it is clear that the mathematicians 
in America are sufficiently numerous to sapport per- 
manently such a journal as that over which Prof. Sylvester 
presides. The Americo Journal has started well, and 
there®is no reason to suppose that if has not as great a 
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future before it as awaited Crelles Journal half a century 
ago. 

The only method of “endowing the research” of the 
pure mathematician ifto give him a journal, and this the 
Johns -Hopkins Universi#y has done for America. Two 
years ago it seemed a question whether it was worth 
while to Apply to the Cambridge Commissioners to endow 
mathematics in*a similar manner in England. On the 
whole it seemed better not to make such an appliqajon, 
as the obvious difficulties in the way of the editorship, 
gxc., of a subsidised journal would be considerable, and 
the existing journals, which support themselves, seem to 
fairly meet the demand. But for the fogndation of the 
London Mathematical Society in 1865 the want of a large 
mathematical journal would have become pressing ; as it 
is, the Proceedings of this Society may now be regarded 
as taking the place of a leading English journal. The 
journal, however, has “vo important advantages over the 
publications of a Society :~(1) the printing of the papers 
is unaccompanied by the forgnalities of reading, being 
reported on by referees, &c. ; (2) the journaPis much the 
more procurable, especially if separate pumbers be 
required ; it also affords more rapid publication. 

J. W. L, GLAISHER 





OUR BOOK SHELF 


Six Life Studies of Famous Women. By M. Betham 

dwards. (London: Griffith and Farran, 1880 ) 
THIS is a readable and instructive collection of studies, 
containing, among others, notices of two women notable 
in their different ways in the history of sclence—Caroline 
Herschel and Alexandrine Tinné, the famous African 
explorer. The studies are marked by care and neatness, 
and are ðn the whole fair estimates of the work and life of 
the subjects. They are accompanied by six well-executed 
steel portraits, 
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LETTERS TO THE EDITOR « 

[Tke Editor does not hold himself responsible for opinions expressed 
by Kis correspondents, Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts, No 
notice ts taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that i 
ts impossible otherwise to ensure the nppeorane cuen of com- 
municationg containing interesting and novel facts.) 

Lord Rosse’s Telescope, 

In an article in the Zīmes newspaper there occurs the 
passage—‘‘ With 1egard to the mighty mirror of the Parsons- 
town reflector M. Struve has spoken in no very complimentary 
terms. It was said of Sir W. Herschel’s four-feet reflector that 
it ‘Diinched a star into a coeked hat ;’ but even this is scarcely 
less satisfactory than “M. Struve’s remark that at Parsonstown 
‘they showed me something which they said was Saturn, and I 
believed them?” This revival of the stafement attributed by 
Mr. Proctor in Fraser's Magazine for December, 1869, to “a 
distinguishing (sic) astronomer,” has called forth the appended 
letter froh the Imperial Astronomer of Russig. It is satisfactory 
to receive direct from M, Struve a statement of his experience 
of the performance of the six-foot instrnment, Rosg 

25, Chésham Place, S.W., May 26, 1880. . 


“My DEAR Lord Rosse. —Yesterday evening a friend con- 
veyed to me a notę, inserted in the Zmes of April 3, under the 
e ‘Three Giant Telescopes,’ in which I told of havi 
essed myself in a very uncourtępus manyer on the optio 
ualities of the great reflector #onstructed” by your late §ither. 
beg leave to say that those expressibns are altogether inyented 
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by the anonymous author of the note, or, æt least, quite 2, 
voluntary and thoroughly wiong interpretation of what $, may, + 
have said. Iam sorry my name is abused in such a manner by 
people who probably have a design of their own in depreciati 
the ee of the instrument, the construction of whic’ 
marked in itself a high progress in optics and mechanics, and 
which in ifs space-penetrating power has not had any rival until 
now, thotigh certainly with regard to definition (particulary 
when the mirror is considerably out of horizontal position) there 
are other instruments superior to it, tt OTTO STRUVE 
**Pulkova, April 14 ” 
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Brain Dynamics 


° 

In his clearly-written letter on this subject Mr, Tolver Preston 
seems to think that the reconciliation which he offers between 
Free Will and Necessity,is a novel one. In this, however, he 3s 
mistaken, as the supposed reconciliation was very di8tinctly stated 
by the late Prof, Clifford in his lecture at St. George’s Hall on 
‘*Body and Mind.” But of more importance than the novelty 
of the recopeiliation is the question as to its validity, and it 
is on this question that I shall make a few remarks, 

The ested reconciliation is as follows:—No upholder of 
Free Will can desire to maintain that a man may act, or desire 
and will to act, ot&erw ise than in conformity with his character ; 
for to maintain this would be to maintain that a man may act at 
random, without*teference to any fixed penapis of action, and 
that the is fve only in the sense of being erratic. But if it 
is admitted that by freedom of the Will is meant freedom to 
choose within the lmes laid down by previous character, and 
freedom, therefore, to shape fature character by present volitions, 
it follows that upholders of the Free Will doctrine ought not to 
quarrel with those who uphold the doctrine of Necessity as due 
to “brain dynamics”; for the latter doctrine supplies the very 
basis which the former doctrine requires. It shows wAy the 
Will always acts in accordance with previous character; it 
shows that the Wu can never be free in the sense of 
being lawless, or not determined by adequate causes; and 
it shows that the Will must be free in the sense of being 
able to choose between motives supplied by the structure of pre- 
formed character, Thus, it is represented, believers in Free Will 
ought to welcome modern physiologywith all its ‘ materialistic” 
deluctions from ‘brain $ ics” to mental changes. For, 
unless these persons desire to land themselves in that quagmire 
of hopeless nonsense—the conclusion that volitions are uncaused 
—they have no alternative but to conclude that volitions are 
determined by motives, which are themselves determined by 
previous character. But if once volitions are thus conceded 
to enter the stream of causation, the more ngid the causa- 
tion, the better for such freedom as remains, seeing thet the 
latter, if always strictly determined, can neve» be lawless or 
erratic. Now of all things ngid, that which is least open to any 
suspicion of laxity is physical causation. Consequently, if the 
Determinism of Psychology admits of being resolwed into the 
Neurility of Physiology, believers in the Freedom of the Will 
ought to rest peace: satisfied that while they are free to act 
within the limits prescribed by their own characters, they have the 
sure and certain guarantee of physical causation that their volitions 
can never break dht into actjyity at random. Or, as Mr. Tolver 
Preston puts it: ‘* Solely in virtue of the fact that there is strict 
Causal Sequence in nature are the actions brought into strict 
conformity with individual biam structures (or with character). 
If the principles of dynamics were not rigid, or if the laws of 
nature were liable to alteration, a man’s actions might sometimes 
be ın harmony with his brain structure [character], sometimes in 
discord with it; or any number of persons, thongh ing, 
totally different brain-structures [characters], might act identi 
cally. The questionable expediency of the proceedings of those 
who are disposed to grumble at what they term the ‘iron’ laws 
of nature becomes apparent there.” . 


Such, I think, is a full sbetement of the suggested reconcilia- 
tion, I shall now proceed to show that as a reconciliation it is 
utterly futile, 


Therg is nothipg to be said against the reasoning as far as it 

; but it is curious, if not unsatisfactory, that both Prof, 
Clifford afd Mr. Preston should have performed their little play 
without getting us know that the Prince of Denmark has been 
omitted. His name in this case t: Responsibility, No doubt it 
i perfectly true that the ested reconciliation shows to all 
believers in Free Will that their belief ought only to include 
freedom ‘fas freedom to act in accordance, with,” character ; 
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that “such freedbm actually exists ;” and that ‘the very condi- 
tion for its existence is seen to be the prevalence of that strict 
causal sequence in nature demanded by the Necesutarians,” But 
although the suggested reconciliation shows all this, it fails to 
extend to the upholders of Free Will the relief which they most 
require, for the procuring of which their doctrine was goncelved, 
and for the continuance of which their doctiine is gontinued, 
notwithstanding the manifest and manifold absurdities which it 
involves. ‘That the supposed reconciliation here fails, seems 
almost too obvious to require showing. The more certainly it 
can be proved that every volition is the result of definite causes, 
and therefore that the character—even in that part of it which is 
formed by all previous volitions—is also the result 6f definite 
causes, the less possibility is there of jnshfying the sense of 
Responsibility, 

nless it can be shown that a man is 1esponsible for the character 
of his character it is nonsense to speak of him as responsible for 
his actions, when these are determined by his volitions, which, 
in turn, are determined by his character. Can it, then, be shown 
that a man is 1esponsible for the character of his character? 
Obviously not, either upon Clifford’s view or any ofher. It is 
fatile to speak of a man as ‘‘ the architect of his own character ” ; 
for, according to the hypothesis before us, he is nothing of the 
kind ; his character has been built up stage Dy stage, first by 
hereditary transmission, next by numberless unintentional influ- 
ences acting both from within and from withomt, and lastly by 
numberless acts of volition, every one of which was gtrictly de- 
termined by causes, and therefore was what i® was “by way of 
inevitable necessity. It follows, ‘therefore, that the supposed 
reconciliation between Free Will and Necessity tends rather to 
emphasise than to diminish the difficulty; it shows more clearly 
than ever that the sense of Responsibility, and the correlative 
sense of Praise or Blame, are alike incapable of any logical justi- 
fication. No doubt the sense of Responsibility, the love of 
Praise, and the dread of Blame act as poweiful motives to voli- 
tion; but this fact clearly does not justify either the feeling of 
responsibility in him who acts, or the feeling of approval or dis- 
approval in him who observes. 

ut it is of importance also to see that it is quite as impossible 
to justify these feelings by the doctrine of Free Will as it is by 
the doctrine of Necessity. For if volitions are uncaused, or but 
partly and irregularly causéd, it is clear t neither moral 
responsibility, nor praise, nor blan® can attach to the unfortunate 
man whose actions are not guided even by the hand of Providence, 
but occur by way of inexplicable caprice, 

What, then, ıt cannot but be asked, is the psychological 
explanation of these deepfy-rooted feelings of Respons#bility, 
Praise, and Blame, which can never be eradicated by any evi- 
dence of their irrationality? To me it appears the only answer 
is that these feelings have been gradually formed as instincts, 
which, while undoubtedly of much benefit to the race, are 
destitute of any rational justification. GEORGE J. ROMANES 


The Inevitable Test_for Aurora 


In NATURE, vol. xxii, p. 3p. is an implication, if not also a 
declaration, that the limits of height in the atmosphere, at which 
the Aurora Borealis both can, and cannot, Appear, have been 
ascertained by those world-respected scientists, Messrs. Warren 
De La Rue and Hugo W., Müller, F.R.S.S. both. The skill of 
thelr experiments, the sofficieney of their exhausting apparatus, 
and the power of their unequalled chloride of silver battery are 
beyond all question; and they did, Mae a doubt, a in 
a very complete manner at what particular degreeseof rarefaction 
of oxtaia Pias vessels, their electric discharges therein, took 
such and such appearances. 

But what proof do they give that those appearances were 
aurora ? 

They mention carmine-coloured Wischarges in the denser air, 
salmon-coloured in more rarefied, aad pale milky white in the 
highest rarefaction of all. But those colour as judged of merely 
by the eye, are little proof in themselves of the presence of 
one and one only out of a number, of different thiggs, ele- 
ments, or manifestations somewhat similarly coloured. EA 
that although I would not presume to be too confiddéat of the 
sufficiency of the test I am abgut to set before thoseeeminent 
men, still, as I was obliged to have the honour of presenting it,to 
that admirable electric philosopher, M. Gaston de Planté, of 
Paris, three years ago, when he described with his &qually, 
wondrous collection of ‘‘secondary” galvanic-battery pots and 
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currents of terrific Intensity, the anrora dike effects it produced— 
impartial justice demands the same test to be presented now to 
our best physicists on the west of the British Channdl. 

Now the test is simply this: did the F.R.S.S. gentlemen cee 
in their electric lights the late M. Angstrom’s one citron line of 
aurora ?—that line being so invalud@ble an indication of aurora’s 
presence, though hitherto unmterpreted (see Rand Capron’s 
laborious book of Aurorre?) ; and without which strange linear 
hieroglyph written from Creation must legibly on its forehead, 
no Aurora has ever yet been seen by mortal man Properly equipped 
for the pccasion. And, inasmuch as the learned F.R.S.S, speak 
of sé many variations of red—as carmine, rose, and salmon 
colours of varjous hinds—while I had the opportunity of calling 
attention in NATURE in 1872 to the remarkable fact that maugre e 
all the violent variations of auroral red to the eye on that occasion, 
there was only ong and the same red line in the spectroscbpe 
through every one of them—did the London scientists see that 
a red auroral line manifesting itself through all their vagjous 
artificial reddish tints; or, had each tint a line or lines peculiar 
to itself ; or was there no red line whatever to be seen, though 
they looked for ıt never so earnestly ; or is that crucial part of 
their experiment described elsewhere than in NATURE, vol, xxii, 
Prazzi SMYTH 





pP 332 R 
15, Royal Terrace, Edinburgh, ay 17 
° -0— 
Variability of 6o Cancri 


I FOUND thé abovg to be a red star in 1874, and the Rev. Mr. 
Webb, in the same year, made independently a similar observa- 
tion. It appeared to me of 8 magnitude, as it did also to Mr. 
Webb. -Itis numbered 212 in my Hed Star. Catalogue, where, 
considermg Argelander's previous estimate of about 6 mag., I 
remarked that it might be variable. This appears now certain, 
as on April 27 of the present year, and again on May 17, I found 
the star to be 5 mag. and red-orange in colour. Dr. Copeland, 
of Danecht, replying to a letter on the subject, informs me that 
on referring to vaiious authorities, he finds estimates of the star's 
magnitude from 5 by Lalande to 7 by Bessel, and in W. B. it is 
marked 8, As I have seen it in both extremes, the recorded 
differences cannot be ascribed to inaccuracies in diffegent observers, 
and I must regard the star as a remarkable vatiable well worth 
special notice. It is now passi away fròm us, but “saw it so 
late as May 17 in very bright twilignt, and its proximity to A/pha 
gives facilities for estimations of colour and magnitude. 

. Millbrook, Tuam, May 2I JOHN BIRMINGHAM 





Notes of the Cuckoo 


I REMARK that all the cuckoos here intone in a minor key, 
except one, who alone does not flatten the 3rd of the tonic. 
The key is in all cases precisely D of concert pitch, as proved 
by a tuning-fork, and the first note is F on the fifth line. In 
quality of voice 4e Major is not equal to the others, while he 
affects a certain jerkiness of style that in no small degree 
deteriorates his performance. It also wants thg plaintive effect 
of the minor key. I confess I am not very learned in these 
matters, and a major cuckoo may not be so 1are a bird on the 
earth after all; but I do not recollect ever having noticed one 
before. All the other cuckoos that I have remarked were 
minors, and, whatever may be the 1eason of the distinction, I 
cannot, ¢ least, regard it as connected with difference of sex. 

Some years ago I wrote to NATURE concerning a cuckoqwho 
used to surprise me with a third fote interposed between the 
mediant and the key-note, OHN BIRMINGHAM 

Millbrook, Tuam, May 21 A 
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. Fall of Dust 

EXTRACT from a letter to Sir B, C. Brodie, dated May 1 :— 

Campagne, Montfeld, Mustapha Supérieur, Alger 
I WRITE to-day just to enclose ypu some curious red dust 
whith fell all over Algiers last Saturday (April 24), the air quite 
stil® and sky of a curious orange colour, everything looking as 
tear seen through a yellow glay. TRħe next morning ths 
powder was swept up in e quantities in our couft, all the flat 
roofs being also covered, gud the flowers quite spoiled, It fell 
fgain the two Following days, but rain followed and turned it 


1 © Murore: and their SẸ ” by fh Rand Capron, F.R.A.S. (London: 
E. and F. Spon, 46, Chang Choas. 2879 ) 
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into mud, which stained our whitewashed walls a reddish brown. 
I see that it fell in Sicily on March 29 and 30.... It w 
quite a different colour from the dust the sirocco occasionally 
brings us, A 





Monkeys în the West Indies 


You, have recently had communications in NATUR® (vd. xxi. 
p. 131 and 371) from two gentlemen residing ın the Island of 
Dominica, in the West Indies, Messrs. Edmund Watt and, John 
Imray, baie te cepa of Eee Mivart’s statement in his 
paper on i ng the non-existence of monkeys in 
these islands, i 

These gentlemen are quite as much in error as Prof, Mivart in 
asserting that the only islands where monkeys are to be found 
ave St, Christopher and Nevis, and Mr. Imray especially, who 
says, ‘It certainly appears remarkable that fo species of monkey 
should exist in the wild state in any of these islands along the 
whole range from Grenada to Jamaica,” with the exception of 
the two already named. 

Not only are there monkeys in the Island of Grenada, but 
they exist in large numbers, and enjoy all the wildness that the 
deep forests of the moantains secure to them, 

Riding across the countyy over the mountain ridges, these 
animals are a bas to bé seen skipping amongst the branches 
of the surrounding trees, and they have oftep been shot by 
sportsmen who have ventured into the ‘‘ high woods.” 

Exciting rencontres have been met with by those who have 
gone in pursuit of the monkeys. When wne is shot at it sets up 
a ‘koup, koup,” that, like the whisfle of Roderick Dhu,— K 

nr ae Ea garrisons thé glen, 

o to heaven 

A subtests neous fost had given,” 
and from all sides you are pelted with nats and seeds and boughs 
gathered from the trees by the offended tribe, Should you 
succeed in maiming or killing one of them, the survivors assume 
so threatening an attitude that, being as a rule singlehanded, 
you are quite content to retire from the scene of the contest, 
consoling yourself with the reflection that discretion is the better 
part of valour. 

It is even*difficult to secure the skin of one of these animals, 
for if there are numbers present, when one is shot the others 
bear away their injured brother beyond your reach, 

It can therefore be readily understood how difficult it is to 
obtain one alive. Not long » however, I thought I had 
recured a prize. One of these “‘natives” was brought into the 
town for saler He was such a handsome fellow, and looked so 
interesting, that I determined to purchase bim, I was 
Yarticularly struck with was his being so tame, as he allowed 
me, without moving a muscle, to place my hand upon his head 
and about his face. Having been called away for an instant, I 
missed my opportunity, as he was taken by another gentleman 
who had come up in my absence. That same evening I saw 
him again, and on a closer examination I discovered the cause of 
his dociLty. He was blind! That was the reason he had been 
caught so easaly. 

It is not at all to be wondered at that neither Rochefort, Du 
Tertse, nor La Bat, the three earliest writers on these islands 
quoted by Mr. Imray, mention the existence of monkeys in 
Grenada, They had no opportunities of knowing ıt. La Bat 
alone travelled about the island a httle, but this was‘only on our 
western cot, and the Carbs, who might have infqaymed them 
onethis subject and on wany others, had been most carefull 
exterminated by their countrymen, D.G.G. 

Grenada, April 27 

n A 
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In a letter that sppeared in NATURE, vol, xxi. p. 371, on 
“Monkeys in the West Indies,” I observèd that ıt seemed 
remarkgble ‘‘that no species of monkey should exist in the wild 
state in any of the West India Islands algng the whole range 
from Grenada to Jamaica,” &c. Since writing the above I have 
discovered that monkeyg are abundant in Grenada in the wild 
state, and that they are very destructive to the growing®crops, 
Mr, Watt (now at Cape Coast Castle), who took exception to 
Prof. Mivart’s statément gin regard to the existence of “monkeys 
in the Wet Indies, called my atteftion also to this fact, 

Have these Grenada apes been igtroduced, or are they indi- 
genous? is the question, if indeed gt be a question. The hist8ric 
evidence points, I hink, opnclusivély to their introduction, 
though I have not been able te asctrtain the when and 
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as in the case of St. Kitts. The two old Fre@ch authors quoted 
in my former letter—Rochefort, 1665, and Du Tertse, 1667— 
enumerate the mammalia at that time existing in the Antilles 
as known to them, and Du Tertse was well acquainted with 
Grenada ; but no species of ape is amongst the number. 

A letter from Mr, Sclater in NATURE, vol. xx p. 153, proved 
that the‘St. Kitts Monkeys were referable to the green monkey 
Ces callitrichus, Geoffr.) of Western Africa. Can Mr, 

clater or any of your readers give similar information regarding 
the species of the Grenada ape? ai 

I have been informed that apes are also to be found wild in 
Montserrat. 








Sir Robert Schomburgk, in his ‘‘ History of Barbados,” says, ® 


with reference to the Quadrnmana: ‘‘The most interesting [of 
the mammalia] is the Barbados monkey, now nearly extinct, 
although formerly so frequent that the Legislature set a price 
upon its head. Ihave much to regret, on accpunt of natwal 
history, that my endeavours to procure a specimen for the pur- 
pose of determining the species have entirely failed. From the 
outer a ce of a living specimen I consider it to be Cepus 
[Cebus Flecapucinus, Geoffr., the Say, or Weeper, or a very 
closely-allied species. It is not likely that it was introduced, as 
the first settlers found it in large numbers on their arrival,” 

Prof, St. George Mivart, who stands in the foremost rank as 
an authority on all such matters, in an article on ‘The Geo- 
graphy of Liyng Creatures,” in the Contemporary Review fore 

eb last, makes the following remarks :—‘‘The West 
Indian landy again, are admirably suited for such creatures as 
apes, yet none are indigenous to that region, though they rapidly 
increase when they have been introduced.” He says in a note: 
** Trinidad is really a detached part of the continent of South 
America.” 

As all the historic facts go to prove that no species of the 
Quadrumana existed in the er Antilles when first settled, it 
certainly does appen much more probable that the apes stated to 
have been found in Barbados by the first settlers had been intro- 
duced from Trinidad or the South American continent than that 
they existed as native to the island. JOHN IxrAY 


ominica, April 24 





The Recent Volcanic Eyuption in Dominica 


I Aut indebted to Mr. Thomas Rame, of the Colonial Bank, 
Barbados, for the following analysis of the volcanic dust which 
fell in Roseau—the capital of that island—and the surrounding 
country during the eruption from the crater of the ‘Boiling 
Lake” on January 11 in the present year. The analysis was 
made in the Analytical Laboratory, Barbados, on January 19, _ 
by Mr. George Hughes, ney senior assistant to Dr. A. 

oelker, F.R.S. the sample of volcanic dust having been 
collected during the eruption and forwarded ¢mmediately after- 
wards to Barbados. Mr, Hughes thinks that the dust ‘‘has not 
been exposed directly to the action of fire to any extent, or the 
percentage of oxide of iron would have been digher and the 
pyrites less—oxide of iron being one of the products fiom the 
combustion of pyrites.” 





Aluminia 64 ° 
Moisture 9 © oe oe 32 
Oxide of iron a OL.  e ee “45 
Sulphate of iron... see e ee tee eee e IAG 
Sulphate of lime ... eS. eat Ii ake 1'42 
Carbonate of lime “39 
Alkaline salts, loss in analysis, &e. ... ‘47 
InsoluMe siliceous matters da Lae 78 59 
109'00 


EDMUND WATT 
Government House, Cgpe Coast, West Africa, Apiil 23 
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Cup Stones, Cup-Marked Stones, or Cups and Rings 


‘THE interesting paper on “A Scottish Crannog” in NATURE, 
vol, xxii, p 13, 15 Illustrated on p. 16 by, an engraving ig. 3) 
which exactly represents the ‘‘ Cups and Rings” that have long 
excited the curiosity of anthropologists on Rombald’s Moor, near 
kley, West Yorkshire. Tleese markings, which I have ex- 
‘mined within the past week, me on detached flattish rocks of 
millstone grit, immediately to the south-west of the village of 
Ilkley, and near to what are known as the Panorama Rocks, 
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On one piece of tock there are at least thirteen of the markings 
visible, and the rings or grooves round the central depression 
vaiy in numbers from one to six. Mr. Joseph Lund, of Over- 
dale, Ilkley, who most politely guided me to the stones in 
question, showed me, in his own en, a large block of 
grit, bearing some of these markings, from each of which ts a 
district channel cut to the edge of the rock, There have been 
many theories as to the significance of these markings, Has 
their use been yet ascertained ? 
> : R. MORTON MIDDLETON, Jun. 
West Hartlepool, May 15 





A Double Egg e 


THE other day on opening an egg, certainly a fine one, I found 
inside another perfect egg, 50 far as shell and the white part are 
concerned, butewith only a faint streak of yellow for yolk, Double 
yolks are common, but I never saw, or read of, a perfectly 
formed shell inside an ordinary one before. If you think it 
worth notice, I send it for that purpose. T. ALLWOOD 

Stafford, May 14 e 


COMPARATIVE ANATOMY OF MAN} 
II. e 


WTE regard to the cranial characters of ghe Americans 
the same difference of statement is met with as in 
respect to their external appearance. Morton’s assertion 
of the general sameness in the skulls from all parts of the 
continent has been contested by others. But the contro- 
versies relating to this subject have nearly all turned upon 
one character alone, that is, the relative breadth of the 
cranium Se ae to its length, to the neglect of many 
others probably of equal importance. The prevalence of 
artificial cranial deformity, spoken of in a previous lecture, 
causes some difficulty by limiting the number of crania 
possessing their natural form at our disposal; but still 
there is sufficient evidence to show great variation in the 
cephalic index of Amegican skulls. Although such 
extreme dolichocephaly as is mgt with among the Eskimo 
is very rare among true Americans, the larger number of 
crania of Indians, excepting those inhabiting the west 
coast of North America, and the region west of the Andes 
in South America (Peru and Bolivia), as well as Patagonia, 

‘in all of which regions brachycephaly prevails, are either 
mesaticephalic or moderately dolichocephalic. But the 
two forms are gtriously intermixed, or at all events found in 
different tribes inhabiting contiguous regions, much, in 
fact, as they are in Europe. As the inhabitants of the 
two extreme ends of the continent, the Eskimo and the 
Fuegians, are both dolichocephalic (though in the case 
of the latter the evidence of cranial form is not yet so 

*complete as might be wished), and as certain skulls 
apparently of great antiquity, which have keen discovered 
in Patagonia and Brazil are of the same form, it has been 
conjectured that the primitive inhabitants of the continent 
were a race with long and narrow heads, and that the 
brachycephalic race are later intruders. 

The characters of the skeleton of the face exhibit, as is 
so often the case, greater uniformity than those of the 
cranium proper. The frontal region is almost universally 
low and retreating, and the supraciliary ridges generally 
well developed in the males. This and the form of the 
nose distinguish them from the majority of Asiatic Mon- 
gols. Nasal bones, compressed “laterally, hollowed near 
their upper end, and forming a sali€nt projection forwards at 
the lower end, giving the characteristic high bri@ge to the 
nose of the living face, are found in the great majority of 
American skulls from all parts of the continent. ‘Tife ten- 
dency to a narrow form of nasal aperture (so veryemarke? 
in.the Eskimo) prevails throughout the American cogtinent, 
the average index of 123 spe@imens being 47°2, which is 

T Abstract Ri of Prof. Flower’s lectures at the Royal College ofe 


Surgeons, March r to March zo, h 
Continued from p. ór. zg, on the Comparative Anatomy of 
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almost as low as that of Europeans, while a really platyrhine 
*nose, such as is the rule among negroes and Australians, 
is rarely,if ever, met with. The form of the orbit is also 
characteristic, being almost invariably large, round, and 
high, having an average index ingi29 examples of 91°5. In 
the artificially-flattened heads this index is greatly in- 
crefsedas the depression of the forehead drags the 
superior margin of the orbit upwards, often so muth as to 
cause the vertical height to exceed the horiaontal diameter. 
The malar bones are always full, and project laterally 
and nasi-malar angle, though somewhat diminished 
by the sahepcy of the nose, approaches to that charac- 
teristic of the Mongolian races. Inthe projection of the 
jaws forwards the skeleton of the face holds an intermediate 
position betweermthe orthognathous white and the prog- 
nathous black races, in a great many cases inclining 
towards the latter. The lower jaw is large and the chin 
fairly prominent; the teeth are of moderate size and 
vertically implanted. Morton found the average cranial 
capacity of 155 ancient Peruvian skulls to be as low as 
75 cubic inches, less than that of alfmost any other known 
race. It has been thought that gome err8r may have crept 
gnto his method of measyrement, but his estimate is 
probably not éar wrong, as the average of 47 male skulls 
in the College collection is 1,345 cubic centimetres, or 
82 inches, and of so females, 1,194 C.C., or 73 inches, 
giving a mean for both sexes of 77 cubic inches, On the 
other hand the barbarous tribes of Indians of both North 
and South America gave, in Morton’s hands, an average 
capacity (for both sexes) of 84 cubic inches, and the 
Chinooks, from the mouth of the Columbia River, have 
remarkably capacious skulls, the average of 7 es in 
the College being 1,589 c.c. (97 inches), larger than those 
of any other race, but these may be rather exceptional 
specimens. It is, however, perfectly certain that the 
crania of the comparatively civilised Peruvians were 
much smaller than those of either the ,Indians of 
the North-West, or the Patagonians, or even Fuegians ; 
but, as Morton remarks, the formér, living under a 
thoroughly organised paternal despotism, seem neither to 
have thought nor acted except at the dictation of a master, 
while the brain of the pag oe was always in a state of 
activity to poaae against the necessities and dangers of 
his dail life. But it must be recollected that the stature 
of the Peruvians was much less than that of the huntifig 
tribes, and it is also possible that the difference may de- 
pend partly upon some general law connecting the size of 
the brain with the prevailing temperature, as inhabitants 
of cold regions have usually a larger brain capacity than 
those who dwell within the tropics. 

The general characters of the Amerjgan cranium 
are thus rather negative than positive, but on comparing 
it with the cranium of other races, it will be seen that it 
has no affinity whatever with that of any of the negroid 
people, Australians, Melanesians, or true negroes. From 
these it differs in every essential character, but with the 
Mongolien cranium it presents many affinities, especidlly 
in the form of the orbit, the narsowness of the nose, and 
the great size and forward: projection of the malar bones. 
It is by the latter character especially that it differs from 
the European cragium. The prominence of the nasal 
bones is sometimes the only distinction to be found between 
American and Morth Asiatic skulls, Although Mongolian 
in the general of face, it never presents guch an 
extreme exaggeraton of that type as is to be seen in the 
Eskimo, from which it can always be readily distinguished. 
The best argument for the unityeof the American race 
(usifg the word in a broad sense) is the great difficulty of 
orming any natural divisions foun upon ~ physical 
characters. Although certain sptcial modifications pre- 
vail in different districts, and the Mongolian resemblance 
ig greatest on®the north-western coast, the same form 
constantly reappears.*at widely separated parts of; the 
contingnt, Skulls from*Vamcouver’s Island, from Peru, 
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-and from Patagonia, can be shown which are almost 
undistinguishable from one another, but the materials at® 
hand, at all events in European collections, are not yet 
sufficient for followmg out this interesting investigation 

, to a satisfactory conclusign. 

Races of Ajrica.—Of the great primary divisions of the 
human species no one is more distinctly charice kka fhan 
the Negroid race, if under this term we include the whole 
of the dark-cdłoured, frizzly-haired people who inhabit 
considerable portions of the equatorial region of the 
so-called Old World, from the West Coast of*Africa 
eastward to the middle of the Pagific. Jhe oceanic 


è branches of the group are not at present under considera- 


tion, but only those which abit the continent of 
Africa... The physical features of the Pehiopian negroes 
have remained unchanged since the earliest historic 
period, as they are depicted in ancient Egyptian drawings 
much as we see them now, but geographical and geologi- 
cal considerations tend to indicate a much vaster antiquity 
for the race, The present northern limit of the negro 
population of Afjica, extending from the River Senegal 
on the west across the comtinent in a nearly due easterly 
direction, corresponds with,the Ethiopian region of 
zoologists, characterised by a fauna altogether different 
from that of the more northern parts of the continent. The 
cause of this difference is accounted fer by the undoubted 
fact that at a comparatively recefit geological epoch the 
Sahara was covered with sea, and the portion of Africa 
lying to the south of it was isolated from the great conti- 
nental track composed of Europe, North Africa, and 
Asia, The distribution of the races of man so closely 
coincides with that of the remainder of the fauna that it 
is natural to suppose that it {must arise from the same 
cause, and we may thus attribute to the long separation 
of the races north and south of the Sahara, during the 
‘period in which the waters of the Atlantic flowed over it, 
their strongly opposed physical characteristics. Since 
the two,races have come in contact by the drying up of 
these waters much {intermingling has taken place along the 
frontier lme, but, considering the immense period of this 
stage of their existence, it is remarkable how little the 
original geographical boundary has been shifted. ° 
The physical characters of the negro, in his most typical 
form, as found in the equatorial regions of Africa, have 
attracted much attention from anatomical anthropologists. 
In disoussing the possible range of differences between 
different members of the human species the Afiican negro 
has, on account of his structure being better known than 
that of any other of the lower races, always been taken as 
the antithesis of the white man of Europe, and in 
numerous treatises on the subject the differences between 
- them have often been either exaggerated or softened down, 
according to the bias of the writer. The black colour of 
the skin of the negro, due to an increased number of 
pigment granules in the cells of the epidermis, is pro- 
verbial, but very few negroes, if any, aie really black. 
The Jolofis of Senegambia are descnbed as being “jet 
blatk,” or even “blue black,” but various shades’ of 
brown, or even y@llow, are more common. The iris is 
dark brown and the conjunctiva yellowish. The hair is 
always black, except: in the not wnfrequent case of 
albinism. Its peculiar character, its flattened elliptical 
section, and tendency to assume very close spiral coils, 
giving éhe general effect commonly called “ woolly,” or 
more properly “frizzly,” are well known. The division 
of the negro races into two distinct groups, those in 
which the hair grow$ evenly scattered over the gcalp 
(erioconz) and those in which it grows in distinct tufts, 
with bare intervals. between (lophocom:), though often 
demonstrated to have been based upon fallacious obser- 
vations, holds its ground with great tenacity, and is still 
adopted in most treatises on anthropolofy. The repdtt 
of a committee of éhe Parts Anthfopolégical Socjety on 
the growth of the hair of a nego in one of the hospitals 
s š e 


of that city, published last year in the Buletin of thé 
Society, ought to set the question at rest for ever. '_ 
The features of the negro are so well known as scarcely 
to need description. Their chief characteristics are, a nar- 
row but :ather vertical forehead, small but rather prominent 
eyes, fulP cheek bones (intermediate between those of Euro- 
pean and Mongolian), flat broad nose, prognathous mouth, 


with very full and everted lips, often projecting beyond . 


the level of the nose, large white teeth, and a small chin. 
In stature there is considerable variation, some tribes 
being equal or even above the average of Europeans, 
others mtuch smaller, and there is some evidence of the 
existence of a true race of pygmy negroes in the interior of 
Africa. Two thousand black soldiers of African descent*in 
the United States of America, carefully measured during the 
war, gave an average of 66'21 inches, or nedrly one inch 
below the average of whites (67'15). The difference in 
the proportions of the different parts of the body in different 
races haye received much attention from anatomists, 
and comparison between the negro and the standard 
European is more completely elaborated than that be- 
tween any othgr races; but owing to the paucity of 
skeletons, on which alone perfect accuracy of measurement 
can be obtaimed, much still remains to be done, As 
regards pe length of the clavicle, Broca and Pasteau find 
that this"bondis slightly longer in the negro than in the 
European, that is as compared with the humerus ; but the 
comparison is not a satisfactory one, the latter bone being, 
as will be shown, peculiarly short. Compared with the 
femur, which is a better standard, as its proportionate 
size to the height is neatly the same in the two races, 
the clavicle (as far as the materials available permit the 
comparison) appears to be shorter than in the European, 
as was shown inst year to be the case with the Andaman 
Islanders, The differences in the form of the scapula have 
been fully described by Broca and Livon of Paris. All 
observers agree that the aims of the negro are longer in 
proportion to the height than,are those of Europeans. 
This is illustrated by the measurements taken in the 
American war, which show that when standing upright 
the mean distance between the tips of the fingers and the 
upper end of the patella was 2°88 inches in the negro, 
and as much as 5 inches in the white. The legs are also 
longer in proportion to the height, though to a less extent. 
The arms, compared to the legs, are slightly shorter than 
in Europeans. This is caused by the shortness of the 
humerus, its length as compared with the femur being as 
69 to 100 in the negro and 73 to 100 in the European. 
The radius is longer even as compared with the femur or 
with the height, and à fortiori as compared with the 
humerus. ‘The humero-radial index is therefore one of 


the most characteristic distinctions between the two races. @ 


In Europeans it averages 7.1 (the humerus being 100), in 
negroes 80, e femorg-tibial index presents a similar 


but less striking difference, being in Europeans 82, in + 


negroes 85. Some ‘of these characters, as the humero- 
radial index, approximate the proportions of the negro to 
those of lower forms, but others, as the shortness of the 
humerus and the greater length of the lower. limbs as 


compared with the height, do not do so, and only present : 


signs of divergence from the European standard, but not 


of inferiority. The other black races agree generally with ‘ 


the typical African negro in such proportions as he differs 
from the European, and hence these might be used as 
valuable distinctive cheracters in the classification of 
man; bit difficudties arise when the negro is compared, 
not only with the European, but with other races generally 
held te be distinct. Although very few of them have been 
eneasured in sufficient numbers to give reliable averages, 
the indications already obtained show that, in many 
poirits*the proportions, thowgh they may distingtish the 
rfegro from the’ European, do not separate Him from 
others, which in many respects aie most dissimilar. In 
the humero-radial index, for instance, the Peruvian and 
$ e 
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* European male the average index is 80, in 
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the Malay (jidging by the skeletons in the College 
Museum) agree ith the negro rather than with some 
other beane of the so-called Mongoloid races, as the 
Eskimo and the Samoyede. But this is a subject for 
further observation rather than hasty generalisation. 

The difference between the pelvis of the African negro 

and that of the European has been pointed out by Vrolik 
and others. It consists mainly in the increase of the 
antero-posterior diameter as compared with the trans- 
verse, expressed by the pelvic index, or ratio between 
these diameters, the latter being taken as 100. In the 
egroes, 
according to various observers, from 90 to 100, Asin the 
preportions of the limbs, many of the Mongoloid races 
conform in the characters of the pelvis rather with the 
negro than with the European. 

n the cranial characters the distinctions between the 
negro and the white races are strongly marked, The 
average capacity of the cerebral cavity is undoubtedly 
smaller in the former, even in individuals of approxi- 
mately the same height. It is, however, considerably 
higher than in the Australian. The difference between 
the average capacity of English and negro crania in the 

*College Museum is 123 cubic centimetres between the 
latter andthe Australian 80c.c. Broca’s totally independent 
measurements ofskulls at Parisgivea differen in ie former 
case (Parisians being substituted for English) of 128 c.c., 
and in the latterof83c.c.,so that the results are substantially 
identical. The general form of the cranium is expressed 
by the cephalic or latitudinal index, or relation of breadth 
to length, the latter taken as 100. The average index of 
forty-two negroes of various tribes in the College Museum 
is 73⁄6. Ofthese more than half are between 7oand 75, or 
dolichocephalic; less than half are above 75, or mesati- 
cephalic; but very few are either below 70 or above 8o. 
The average index of eighty-five negroes from the West 
Coast of Africa, measured by Broca, is 73°4, and of fifty- 
three from East Africa, measured by Lederle, is 73’9. 
These remarkable agreements with our gwn measure- 
ments show that between 73 an" 74 may be fairly taken 
as a general average of the cephalic index of the African 
negro, and that he belongs, therefore, to the moderately 
dolichocephalic races, [he height, measured from,the 
basion to the bregma, is almost identical with the breadth, 
the average of the forty-two College specimens giving 
73°5. The negro skull in these proportions differs greatly 
from that of fhe Fiji Islanders previously described. 
Differences in the position of the foramen magnum, 
in the angle formed by its plane, with the horizontal of 
the skull, ant in the various facial angles, which have 
been pointed out as characterising the negro skull as 
eompared with that of the European, can only be ex- 
plained by means of diagrams. e facial characters are 
generally eminently characteristic, The fofthead, though 
narrow, ıs not retreating. The glabella and supra-orbital 
ridges are sometimes well developed, but more usually 
this region is smooth and flat. The orbits have a mode- 
rate index, 85°5 (Broca), or 86°3 according to measure- 
ments of the College collection. The nose is distinctively 
platyrhine, the average index being 55 or 56. °The nasal 
bones are small and flat, their external surfaces directed 
forwards, the two meeting in front at a very open angle, 
instead of a narrow one as in Europeans. The lower 
margin of the nasal aperture is usually rounded off instead 
of s and strongly defined. equally characteristic is 
the prognathism, which 1s very rarely absent. The mea- 
surement from the basion to the middle of the alveolar 
border is greater than that from the basion to the maso- 
frontal suture, whereas in Europeans the reverse is almost 
always the case. 

The teeth are regular, well, developed, and gerferally 
free from caries. The third molars (wisdom teeth) appear* 
to be always in their place before the closure of the 
basilar suture, whereas among Europeans they are often 
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much later in coming into place, ‘The size of the 
“teeth varies in different races, but hitherto no accurate 
measurements have been made to express their differ- 
ence. The length of the molar Series, in a straight 
line between the anterior edge of the first premolar 
and, the posterior edge of the third molar, may 
be fonv@niently used to indicate the size of the teeth, 
and called d. This may be compared with the length of 
the»cranio-facial axis, or basi-nasal length (B N}, and a 
dental mdex formed from Ž * a This will give at all 
events a fair approximation to the relative size of the teeth 

compared with the skull, as the length BN is one of the 

least liable to variation of any in the cranium. Un- 

fortunately for th€ investigation, in a large proportion of 
the crania in Museums the teeth are wholly or partially 

lost, and a larger number of specimens must be measured 

than are at present available. The following indices 

(which must be regarded as provisional) are however of 
considerable interest. In the firgt place it must be 

observed that the teeth of women, though smaller abso- 

lutely, are larger relatively to te cranio-facial axis than 

hose of men. For instanee, in Europeans the dental 

index of mal& is 40°5, of females 42’0, In Australians 

the disproportion iš greater still, being 45'7 for the males, 

and 484 for the femajes examined. In the following 

table males only will be included. Europeans 40°5, 

Ancient Egyptians 40°8, Hindoos 41°2, American Indians 

42°5, Chinese 43°8, African Negroes 439, Andamanese 

44'2, Fijians 45°4, Australians 45°7, It will thus be seen 

that in the size of the molar teeth the negroes hold an 

intermediate position between Europeans and Australians, 

but approaching nearer to the latter. The actual average 

length of the molar series in European males is 40'8 

millimetres, in Africans 45'4, in Australians 46'7. The, 
anthropoid apes give a higher index than that of any 

of the races of man. ’ 


(To be continued.) « 2 








ON SYSTEMATIC SUN-SPOT PERIODICITY 


T the present moment, when a good deal*of attention 

is *being directed to sun-spots and their possible 

influences, it may not be amiss to discuss the question df 
their systematic periodicity. . 

We have to ask ourselves whether we can by a limited 
application of labour so disentangle the apparently com- 
plicated and capricious phenomena of sun-spots as to 
exhibit certain well-defined recurring periods, the super- 
position of which upon each other may ultimgtely explain 
the march of these phenomena. It will be apparent that 
such an analysis of the past is the first and indispensable 
step towards any prediction for the future. I will now 
bring before the readers of NATURE the first results of 
an attempt of this kind. As the subject will be more fully 
discussedein another place, I will in the meantime mainly 
exhibit the results obtained, referring as briefly as may*be 
to the method used in procuring them’ The method is 
that which (in conjunction with Mr. Dodgson) f have 
already brought befọre the notice of the Solar Physics 
Committee and of the Royal Society. It has been applied 
to thirty-six yeafs of sun-spot observations, beginning 
with 1832 and ending with 1867. The first portion of 
these has been derived from the records of Hofrath 
Schwabe, the second from those of Carrington, while the 
latter portion has been derived from De la Rue’s Kew 
series. My first object has been to ascertain to what. 
extent these records exhibit indicationseof certain syste- 
mafic inequalities having periods*not far differing from 
twenty-four days. I will jimit the present communication 
witolly to this isSue. 

These thirty-si® yeafs have been split up into three 
‘Series of twelve years each, and treated after the manner 
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which is fully“described in the communications already |, all savages are the degenerate offspring of highly-cultivated 


alluded to. By this means the positions of the vanous 
inequalities around twenty-four days have been indicated 
on the time-scale. I have next taken two of these and 
attempted to eliminate from them’ the influence of all 
neighbouring inequalities, in order to see with What suc- 
cess it is possible to disentangle the various periéds from 
each other. In order to test this success I have exhibited 


* in the tables on p. 81 the result of this elimination ap- 


plied to each four years of sun-spot records, and I think 
it will be manifest to every one that there is such evidence 
of repetition, that one cannot doubt the realit% of the 
periods therein indicated. I have likewise begun to apply 
toe these records Gen. Strachey’s test, and with a good 
result so far as I have yet gone, b 

No kind of smoothing or equalisation has been applied, 
and the elimination has been carried on only to the first 
stage, so that more accurate determinations will probably 
result from a further application of labour. e 

BALFOUR STEWART 


PRIMITIVE MAN} ° 


JT is a familiar fact that from time to timeavrong-headed 

but enthusiastic persons appear in the gcientific 
arena boldly challenging the truth of som@ one“or other 
of the most firmly-established and essential doctrines of 
the scientific creed. Sometimes a clever investigator 
discovers that we moderns are all in the wrong, and that 
the sun after all goes round the earth ; another will have 
it that the moon does not revolve on its axis; a third 
disputes the correctness of the theory of gravitation; 
whilst a fourth finds no difficulty whatever in squaring 
the circle. Such men have cropped up at intervals 
throughout the historical period. They are not without 
their usefulness in their generation, for they afford some 
little mirth, and give an opportunity sometimes to men of 
science to reconsider ther standpoints and settle them- 
selves more firmly upon th It seems unc¢rtain whether 
Prof. Dawson, of McGill Coffege, Montreal, is to be 
classed with these malcontents, or whether his scientific 
heresies are to be explained as conforming to the general 
law that superstitions gengrally survive and even thrive in 


colonies long after they have died out in their mother : 


country. 

No greater contrast could well be conceived than is 
presented by th® two works on Primitive Man which have 
just appear and which form the subject of the present 
article. 

Prof. Boyd Dawkins, in accordance with the teachings 
set forth in his “Cave Hunting” and all other works 
which have proceeded from his pen, treats his subject in 
a thoroughly scientific and unprejudiced manner, and the 
results which he lays before his geaders afe in keeping 
with the conclusions now fully accepted by all anthropo- 
logists and admitted by educated persons generally. Prof. 
Dawson, on the other hand, has actually written a book at 
this present'time, the object of which is to attempt to show 
that mankind first made its appearance on the earth not 
more than 6,000 or 8,cco years ago. He sums dp thus :— 
‘What evidence the future may bring forth I do not 
know, but that available at present points to the appear- 
ance of man with all his powers and properties in the 
Post-glacial age of geology, and not more than 6,000 to 
8,000 years ago.” His book is described as “an attempt 
to illustrate the characters and condition ofprehistoric men 
in Europe by those of the American races.” His argu- 
ments are old stagers long ago upset. Such, for example, as 
that because some savages, such as the Veddahs of Ceylon, 
who are degraded Singhalese, are degenerate, therefore 

* “ Early Man in Britain and His Plage in the Tertiary Period.” by w. 

d Daw: MA, F.R.S. &c (London: Macmillan. and Co., 1880.)® 


‘í Fossl Men and their Mod 


LL.D., A a McGill College, Montreal. (London: Hodder 
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odern Representatives.’ By J. W. Damson: * We 


races. On similar grounds we might infer that because 
barnacles and ascidians can be shown to be degenerate 
animals, therefore all lower animals have undergone 
“ degeneration,’ to use Prof. Rey Lankester’s term, and 
all monkeys are degenerate men, 

the rflain argument of the book is however apparently 
that derived from the results of excavations made on the 
site of Montreal. On this site, as we know from Cartier’s 
nary? stood in 1535 the native town of Hochelaga, 
which was fortified, as shown in the plan of the town at 
the end of the third volume of Ramusio’s collection of 
Voyages and Travels, by means of a circular triple wall ‘ 
of wooden beams, the outer of which were inclined -to 
meet one anoth@r at the summit. The native town, its 
huts and walls, naturally disappeared within a centyry, 
and all that now remains of it are the implements and 
bones which are to be dug out on its site, and of which 
Prof. Dawson gives an interesting account. There are 
tobacco pipes of various kinds, stope weapons, pottery, 
and bones of animals and men. Fit Ban nol been for 
Cartier’s visit and published nawative antiquarians might 
dave ascribed a very early date to these remains, argues 
the author, thtrefore in all cases where a very early date 
has been assigned*to human remains of the paleolithic 
age in Europi a similar error has been committed. We 
cannot follow Prof. Dawson through his attempts to 
contort the data of modern science into accordance with 
Chaldzan cosmogonies and mythology as familiar to us 
in Jewish dress. He gravely refers the remains found 
at the camping ground at Solutre which, according to M. 
de Mortillet, mark a special epoch (the Solutrian) in the 
paleeolithic age, to the antediluvian epoch, and reminds 
us how Jabal, before the flood, accoiding to Genesis, 
initiated the nomadic mode of life, suggesting that the 
old inhabitants of Solutre who hunted the mammoth, the * 
cave lion and cave bear, were Jabalites, It is delightful 
to find how beautifully everything fits ipto its place when 
freely interpreted by Prof. Dawson. e results of his 
ethnographical and antiquarian researches appear to be 
more or less summed up in the biblical text, ‘God 
shall enlarge Japhet, and he shall dwell in the tents of 
Shem, and Canaan shail be his servant.” THis means, as 
he aptly explains, that the Aryan or Japetic races wer 
to be endowed with “the higher control of the Pye 
forces and the greater power of expansion and propa- 
gandism,” in short, amongst other exploits, to exter- 
minate the Redskins and colonise America; whilst the 
Semitic races were to receive historical and spiritual 
revelations, and Canaan in the text represents unprogressive 
humanity generally. . 7 

Prof, Dawson’s intimate acquaintance with the details 
of prehistoric religion is most startling. He holds up the 
faith of palzeolithic, or pa/eocosmic, man, as he prefers to 
call him, as a warning and a pattern to the degraded Ritu- 
alist, at whom he cannot help having a dig even with palzo- 
lithic weagons, being evidently a staunch Protestant. He 
slays evolutionists with the sameethrust. It is an unex- 
pected honour for them to die in such company. No 
doubt the association is meant to give. the Ritualists the 
hardest dig. He wishes “ distinctly to affirm that the pre-. 
historic religions, and what we call heathenism or animism 
of untaught tribes, were nearer to God and truth than are 
either the ritualisms and idolatries or the materialistic 
scepticisms of morewivilised times, when men, ‘ professing 
themselves to be wise, become fools.’ ” Till we read this 
passage it seemed to us that Prof. Dawson professed him- 
self throughout his book to be very wise indeed, but of 
course he cannot have intended to, pose in that attitude, 
The chapter concludes by calling on “all men evérywhere 
to repent,” and so we do,heartily of having followed so 
far Prof. Dawsorf’s, shall we call ıt “ wisdom”? 
with felief*to Pref. Boy@ Dawkins’s fine 
folume, It is sumptuousty printed, and contains 168 
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excellent illustrations, the sources of which are given in, and the successive faunas and floras of preceding geo- 
a table at the commencement of the work, a detail of | logical periods in Britain, the account of the miocene age 
importance often omitted. is concluded with a paragraph headed “‘ No Proof of Man 

e first chapter deals with the relation of geology to | in Europe in the Miocene Age.” High authorities such 
archeology and history, these three sciences all contribut- | as Dr. Hamy and M. de Mortillet have maintained that 
ing to the building up of the account of early mag in | man did‘exist in France as early as the middle of the 
Britains: There appears to be a slip in the table showing | miocene’ age, basing their ‘conclusions on the evidence 


the specialisatjon of mammalia in the tertiary period, | given by splinters of flint found in mid-miocene strata at . 
. 


Thenay by the Abbé Bourgeois, and 
by a notched fragment of a rib found 


author seems a little in doubt whether 
these flakes and notches are in reality - 
artificial, but if they be so he preférs 
toe conclude, with Prof. Gaudry, that 
they were made by the anthropomor- 
phous apes then inhabiting France 
rather than by man. This appears to 
be a somewhat wild suggestion, and the 
author is evidently led to it by con- 
siderations which are set forth in the . 
same paragraph, and which seem to 


grounds man could not have existed in 
the miocene age, as to the cogency of 
which considerations we cannot at all 
agree with him. His argument is that 
because no other living species of land 
mammal has been met with in the 
miocene fauna, therefore man could 
not have formed an exception to this 
supposed rule, and “had no place in a 
fauna which is conspicuous by the 
absence of all the mammalia now 
associated with him.” ‘If miocene 
man had existed it is incredible that 
he alone of all the mammalia living 
in these timgs in Europe should not 
have perished or have changed into 
some other form in the lapse of ages.” 
The author adds : “ Those who believe 
in the doctrine of evolution will see 
the full force ef this argument against 
the presence of man in the miocene 
fauna not merely of Europe but of the 
whole world.” Now we, tye hope in com- 
mon with all the readers of NATURE, 
are thorough-paced evolutionists, but 
we should have said rath¢r that those 
who understand the doctrine of evolu- 
tion would consider this argument as 
completely unsound, Evolution, wher-® 
ever variedly manifested in its action, 
does mot produce any comprehensive 
similar effect on any group of different 
objects on which it acts. According 
to the varying conditions partly sur- 
rounding, partly embodied in each ob- 
ject, evolution singles out certain of the 
objects for higher specialisation, others 
for degradation, others again for extinc- 
tion ; whilst others again it, as it were, 
leaves alone to survive unchanged 
throigh ages amongst hosts of modified 
descemdants of their near relatives. The 
= ® survival of some form, larval or adult, 
where the period is divided into the eocene, migcene, | or of some’ organ of great antiquity in unchanged con- 
porene; pense prehistoric, and a stages. | rib we en tener ang rte be Poa te 
e latter stage ‘is said to be characterised livjng | modi is one of the most familiar facts explained | 
species of nanhbalia * and no*extinct species, hig | the evglution theory. How is it else that the brachiopod 
rather misleading, since Steller’ sea-coy is almost cer- | Lingula has survived in wearly identical form to the 
Sy etines, and errors othewmgmmajia are verging on mien ta = wea Pie Jor Sem: s Taare 
° ) allii en contem have changed 
After an interesting sketch of the physical conditions" How is it else that the vertebrate structure survives ‘in 
“yd . . 





Fic. 1.—Flint River Drift Infflement,’Gray’s Inn Lane, }. 
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only one or two of the degenerate Ascidians? How is 


it else that some savages are still in their stone age, and 
that Prof. Dawson still believes that mankind is only 
6,000 years old? 

We see no reason whatever, from evolutionary grounds, 
why man should not have existed in the miocene times. 
Anthropomorphic apes were already in those times 
abundant and varied, and comparative anatomy points 
to the progenitor of man having been an ancestor of the 
present existing anthropomorphs, combining many of 
their several characters. At the same time we do not 
wish to appear to assert that man did then exist,but we 
think it rather a pity that the author did not give good | 
i tions of the miocene flint flakes and the notched 
rib if only to show, as we believe ds the case, that they | 





Fig 2.—Toath of Cave lion, Duruthy Cave. {. 





Fic. 3.—Reindeer incised on antler, Kesserloch, 7. e 


man, for though it treats principally of Eagly Man in 
Britain, no ils of importance with regard to dis- 
coveries bearing on the subject on the Continent or 
elsewhere are omitted. 

The whole account is most clearly and logically 
arranged, and written in a very feadable and entertain- 
ing style. It is popular as well a8 scientific. 

The author considers the evidence ®f man‘*in early 
pleistocene strata as doubtful. It is in the mid-pleistocene 
deposits that man first appears without any doubt, as 
proved by flint implements found in the lower brick-earth 
at Crayford by the author himself. Man was that 
period associated in the Thames valley with six extinct 
species of mammalia, viz., three species of rhinoceros, Æ. 
megarhinus, tichorhinus, and leptorhinus, the mammoth 
and |Elephas antiquus, and the Irish elk. Large herds of | 

° i . 


| wards ig the 


do not exhibit any very definite traces of handiwork, 
and has not formed a more certain judgment as to 
whether the objects are artificial or not. 
We have dwelt upon this matter af some length, because 
an important question of princip® is involved in which we 
are at Megs with the author, With regard to every- 
thing else in the book we cannot but offer our best thanks to 
him. His extended experience in cave-hunting, his critical 
knowledge of geology and of the later tertiary mammalia, 
haveglgng rendered him an authority of first rank on the 
subject of which he treats, and -he has in the present 


volume combined with great care all available published 
information with the results of his own investigations. 
The book repr 
state of our kn 


ts with great clearness the present 
ledge with regard to the antiquity of 





Fis, 4-—Sfone hatchet, Robenhauseng 


horses, stags, and bisons frequented the’open country, the 
hippopotamus floated about lazily in the Thames, whilst 
the thickets were inhabited by wolves, foxes, brown and 
grisly bears, hugg lions, hyaenas, and wild boars. 

We cannot here follow the author througho.it his well- 
told story, but can only dip here and there into his work 
to give our read@s a sample of its qualities. Most 
interesting is a palwolithic implement discovered in 
England so long ago as the yeaf 1690. It wag found 
with ¢he remains of an elephant in the heart of London in 
the, gravel at Gray’s Inn Lane, and,havi K kerem reserved 
in the Sloane collection irf the British Mugeunt for more 
than 150 years, was ultimately recognised by Mr. A. W. 
Franks as identical wjth ¢hose discovered so long after- 
gravels ðf Amien¢ani Abbeville, It belongs 
to the late pleistocene riv& déposits. The accompanying 


s 
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figure of itis taken from Mr, John Evans's “Ancient Stone | 
Implements.” 

The author carefully considers, as far as the evidence 
will permit, the quest®n of the range of the Cave men as 
compared with the River-glrift men. The remains of the 
“Cave men,” who are characterised by the use of certain 

uliar,implements, are found throughout the whol@ of 
rance, are remarkably abundant in the caverns of 
the Pyrenees. hey occur also in Switzerland, Germany, 
Belgium, and England, but are limited in range, heing 
own as yet in the caves south of the Aljfs*and 
Pyrenees, and north of a line passing east and west from 
ire through Belgium. The Cave men differed in 
m the River-drift men. They, were ignorant of 
pottery, but they had a varied assortmer® of implements 
and weapons of bone, ivory, and stone. They prized 
orn&ments, and in the cave at Duruthy forty canine teeth 
of the bear and the lion were found perforated to form a 
necklace, “a magnificent trophy of the chase.” 

The Cave men were also artists, and engraved drawings 
of very considerable “Sirtistic merit on bones, ivory, and 
antlers. Their drawings œf the mammoth on its own 
ivory are familiarly known. We reproduce here a figure, 
of a reindeer incised on an antler from the Kesserloch, 
near Thaynigen. ` 

Drawings of the great Irish elk, bisons, the ibex, 
and bears have also been discovered, but those of | 





the mo&t important. It was by the axe that man achieved 
his greatest victory over nature, by clearing the land of 
forest. It was immeasurably superior to the rude flint 
hache of the palzolithic hunter, which could not make 
a straight cut in wood, and which was very generally 
intended foreuse in the hand, without a handle. It is 
therefore chosen as the symbol of the neolithic culture.” 

In New Guinea and its neighbourhood land is still | 
cleared of forest by the natives for culture by the aid of 
fire and the stone hatchet. 

Chapter X. treats of the further development of culture, 
the Bronze age, and the invasion of the British Isles by 
the Celts, who are proved by their tombs, scattered over 
the face of the cofntry, alike in England, Scotland, Wales, 
and Ireland, to have conquered nearly every part of the 
British Isles. In the Bronze age thesnumber and variety 
of the weapons, implements, and ornaments belonging to 
the men of the period become greatl¥ increased, and 
their cwlture presents a far more complicated problem for 
study than that of their simpler predasessors. Mr. John 
Evans, who, as the highest authority on early bronzes, is | 
followed by the authof, divides the Bronze age intg two 
periods—the Early and the Late ; the first of these yas a 
period of transition, when the use of bronze was super- 
seding that of stone, and is characterised by the preschce 
of bronze daggers and plain wedge-shaped axes, originally 
modelled from stone prototype The laté@r division of the 
Bronze age is characterised by thé app@arance of gwords, ? 
Spears, palstaves, and socketetl celts. Already in the® 
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man are extremely rare, and comparatively badly exe- 
cuted, Mr. John Evans is inclined to hold that the River- 
drift and Cave men belonged to the same age and the 
same race, but the author concludes that they must be 
referred either to two distinct races or to two sections of 
the same race which found their way into Europe at 
widely different times ; the River-drift men being of far 
higher antiquity in Europe, and probably having lived 





for countless generations before the arrival of the Cave e 


n “ The dis- 
coveries of the last twenty years have tended to confirm 
the identification of the Cave men with the Eskimos,” 

The atcount of the Cave men is followed by that of 
the prehistoric period, of the neolithic civilisation, the 
age of polished stone implements and of the prehistoric 
farmer and herdsman? Wild boars, the great wild ox, the 
urus, the Irish elk, the reindeer, the brown and grizzly bear 
still inhabited Britain during that period. The Irish elk 
is remarkable for being the sole survivor amongst land 
mammalia from the pleistocene to the prehistoric age 
which has since become extinct. Its rarity in Britain 
forms a marked contrast with its abundance in Ireland, 
It has been fond in England, near Newbury in Berk- 
shire, and at Mgybole in Ayrshire, 
the dog, horse, sheep, goat, shorthorn, and hog were 
already domesticated. 

“ OF all the neolithic implements the axe was by far 





early Bronze age such articles of advanced development 
as tweezers and combs of bone, amber anel glass beads, 
jet buttons, and bronze finger-rings and ear-rings were in 
use. The accompanying woodcut represents an amber 


| necklace of the Bronze period found at Lake, in Wilt- 


shire. 
age. ~ 

We cannot follow the author in his account of the 
temples of the*Bronze age, Avebury and Stonehenge, nor 


Even gold is found amongst the remains of this 





Fic. 6.—Goldengeap. Devil's Bit, Tipperary. 


e 
in his description of the methods by which the bronze 
was worked, of the artistic designs of the period, and of 


lethe curious hoards of bronze merchandise which have 


been found in France, and the pick of which has, we 
beliév®, found its way into ġir. John Evans’ hoard. The 
twelfth chapter deals with the prehistoric iron age north 
of the Alps, the arms and equipage, personal ornaments, 
late Celtic art, Etruscan influence on art, &c. Arts in 
. e e 

s e r] . 


In the neolithic period e 
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this period reached avery advanced development indeed, 
as may be seen fromthe appended figure:of a golden eap 
found. in Tipperary. 
repoussé. 
-Silverand gold ornaments in this age became abundant. 
The concluding chapters in the book are on the Overlap 
i he Egyptian, Assyrian, Phoenician, agd Greek 
e5) andon -Britain in the Historic Period (the 
of the British Coasts, and- Roman Britain). 
We cannot follow the author farther, but commend his 
book: to our readers as one that will well repay perusal 
e throughout, 
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* THE HYDROGRAPHIC DEPARTMENT 


\ h JE observe that some of our tontemporaries have 
f opened: their-columns to certain strictures upon a 
public department standing well, and to our knowledge 
Teservedty. ‘so, in the estimation of scientific circles in 
this and other countries. 
» It would appear that a Lieutenant of the Royal Navy, 
unknown, as we are informed, in his profession from the 
fact.of his having: retired from its active service at an 
o carly.age, amused: himself some few years. back by a 
yachting excursion on the shores of Norway, in a small 
and crazy decked boat, undergoing, as might h&ve been 
anticipated, some hardships in this. excursion, which ex- 
tended into the rigorous winter of that region. Gaining 
thus some knowledge of the coast traversed—but necess- 
arily, from its great extent and intricate character, know- 
ledge of a very superficial kind—the Lieutenant’s experi- 
ences have recently formed the subject of an evening’s 
entertainment. at the Royal Geographical Society. 
Somewhat unfortunately for the ends of science and navi- 
gation, this adventurous cruise ina crazy barque has been 
in consequence dignified into a hydrographical survey, 
an appellation ludicrously inapplicable from the conditions 
under which the cruise was made, as related by the 
adventurer himself. s 
The ambitious vayagenr, noweextending Ris operations, 
under the leadership of än official ef the Royal Geo- 
graphical Society, has just addressed an audience at the 
Society of Arts on the “Trade Routes between Fmgland, 
° Norway, and Siberia.” We had expected at least sbme 
shreds of information on this topic, but find ourselves 
treated instead toarude and ungenerous attack on the 
Hydrographic Department of the Admiralty, for some 
supposed shortcomings in its dealings with the officer, 
to whom the department had confided—mistakenly it 
seems—the revision of the- sailing directions.of that part 
of Norway on which the Lieutenant claimed to be an 
guthonity. 
‘The Society of Arts commends: itself to all reasonable 
men for the breadth and strength. of its opemtions ; we re- 


gret that it should in this instan@ée have been exploitéd | 
and made the arena, under cover of a legitimate object, | 


for an attack, from personal motives, on a public depart- 
ment which has done and is doing good and honest 
service for the seamen ofall nations, We believe we are 


only performing an act of merited justice im directing 
attention to the ei 
assertin, 


deavours of a small, obscure, but self- 

bent apparently on: discrediting a valu- 

; lepartment,. affiliated in many ways to 
and well known to many fs its ablest workers. 






cli 










“He Pme in 1826, being Fifth 
terwards became a Fellow of St? John’s 
ollege: F, tutor during several *yéars, 


eee and oh ly 
College. He served: his 





of Mineralogy. He published” his’ ‘celebrated ‘Treatise on 
s 
. ® ce 
. 


NATURE 


i 


i 








Gü the resignation of Dr. Whewell:in 1832:he became Professore | Miehaelis, Professor. of Chemistry- at the 


Crystallography” in 1838. This work was at once adopted i tn organfe substances containing phosphi re 
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It is most. beantifully ornamented in | 
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some of the most eminent foreign crystallogaphers, and may 
now be said to be universally accepted... It was translat 
into German and French. -His “Mannal of i 













of gis own careful research, He is the aubar 
other books, and of numerous memoirs published® in ae 
various scientific journals, The memoir en the standards 
of Weights is a classical research onthe subject of weights, and 
is a Momument of delicate and careful research, He was Foreign 
Secretary of the Royal Society, and was presented with the 
Society’ s gold medal in 1870 for his numerous contributions to 
science, aii 5 has especial cause to, be grateful to him 
for the very splendid collection be has brought together, “The 
collection consists almost entirely of donations; and the gwo 
noble gifts of the Hume and Brooke collections: mark in a strik: 
ing manner the appreciation in which Prof. Miller. was hel by 
lovers of minerals, 






On the same day as Prof, Miller died Feof, David Thomas 
Ansted, F.R.S., at. the age of sixty-six years, Prof. Ansted 
vas born in Fondon in th? year 1814,.. He graduated. at 
Jesus College, Cambridge, was a Wrangler in 1836, and was 
elected in due course @ Fellow of his college. In. 1840 he was 
appointed to the Professdrship of Geology ia King's College; 
London. Five years later he became lecturer on geology at 
Addiscombe College, and also at the Civil Engineering College 
About the same time he was made assistant secre- 
tary to the Geological Society, whose quarterly journal he edited 
for many years, From about 1850 down to a very recent date 
he was extensively engaged in the application of geology to the 
engineer’s work, in mining, and.in various other departments of 
industry. He has also been frequently employed as an examiner* 
in physical geography under the officers of- thes Government 
Department of Science and Art, Prof. Ansted’s works are very 







numerous ; among them may be mentioned—besides his contri- 
butions to the transactions of learned and séientific societies—his 
“ Application of Geology to the Arts and Manufactures,” his 
“Physical Geography,” his “Elementary :Courge of “Geology 
and Minegalogy,” and “The World we live in.” Prof, Ansted 


was elected a Fellow of the Royal Society i in 1844. 


GENERAL MYER has sent a letter to his numerous corres 
ents, requesting, on behalf of the United: States, that th hour 
for taking the simultaneous meteorological observations, from 
which are constructed the U.S. Weather Maps, be chang 
time thirty-five minutes earlier than at present; ig oth 
as regards the British islands, that the observations be: ae 
ch. 8m. p.m., instead of oh. 43m. p.m. Greenwich mean time, 
and that the change be made to take effect on September 1, 
1880, The proposed change being rendered necessary by the. 
exigencies of the Signal Office, the request igi doubt! be 
gladly acceded to, ah 
















eset merely on deposit in the ee Muse 
under the care of Dy. Beyrich, atthoush i it is ex] 

arrangements willgshortly be made for . 5i 
authorities of that institution, t was s ee at f 
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AMONG the names mentioned for the honour.of D.C.L. at the 
- approaching Oxford Enceenia is that of Prof. Sylvester. 


WE regret to announce the death of Dr. Richard Biedermann, 
editor of the Centralbla& ftir Agricultur-Chenie. Te died at 
Leipzig on May 10, at the edtly age of thirty-seven years. 


Ir is a fact worth noting that M. Chevreul, who is n8w if his 
ninety-fifth year, has begun his course on Chemistry at the Paris 
Museum of Natdral History, with as muchtapparent zest and 
energy:as he did: fifty years ago when he first entered ,og his 
duties of that.chair, The programme of his course; Les Mondes 

einforms us, is beautifully and firmly written in H's own hand., 
Notwithstanding his approach to the centenary, he still looks 
youhg and fresh. ` 


A, CORRESPONDENT, writing from Cherry Hill, Arnold, near 
Nottingham, informs us that he brought home from the Geisberg, 
in the autumn of 1877, a few specimens of the Edelweis, which 
he planted amongst some rock-plants in his pleasure-grounds 
situated on an eminence. It disappeared gradually altogether 
until last spring, wMen it camg out to perfection. Towards the 
autumn he Jost sight of it again, hyt a fortnight since signs of its, 
reappeaiance were so developed that no doubt e®ists of its full 
growth, and in greater perfection than ever. 


THE two first parts of a new botanical’ work by Dr. Dodel- 
- Port, of Ziirich, have just been published by Herr Cæsar Schmidt 
of that city. The title of the work is ‘‘ Ilustrirtes Pflanzen- 
leben,” and it promises to become one of unusual interest. In 
part I the lower fungi are described in a popular manner. The 
author undertakes to popularise the results hitherto attained 
in our knowledge of putrefaction- and contagion-fungi. He 
describes their forms, their size, and their manner of propaga. 
dion; introduces the reader to their mode of life, and points out 
the danger arising to the human race from these minute organisms, 
The description is accompanied by two excellent plates, in one of 
which we recognise a reproduction on a small scale of a plate from 
the came author’s famous ‘‘ Atlas der Botanik fur Hoch und 
Mittelschulen.” Another chapter treats of miasma and contagions, 
and gives a complete account of the present state of our know. 
ledge of infection-fungi. Part 2 is devoted to camivorous 
plants, and is even more generally interesting perhaps than the 
first. The work is profusely illustrated with the author’s original 
drawings. Altogether it is sure to forma very welcome and 
valuable addition to botanical literature. 


THE death is announced of Dr. J. G. Mulder, Professor of 
Chemistry at Utrecht University. Dr. Mulder’s name was well 
known. in -the scientific world ; he died at the age of seventy- 
seven years, 


THE Lonand Steel Institute holds its :antumn meeting this 
year ‘at Düsseldorf, by invitation of the German iron trade, on 
August 25'aad four following days. An extremely jnteresting 
programme of excursions and meetings has been arranged, 


AN interesting Report on the Meteorology of the Italian 
Mountaias has been presented by the Rev. Prof. F. Denza to 
the International Congress of Alpine Clubs at Geneva, It 
appears that observations are regularly mad@ at 113 mountain 
stations, the names, elevation, and geographical position of 
which are given in the report. Some of thege stations, from their 
altitude and position, are of the greatest importance for the 
study of meteorology in the higher regions of the atmosphere, 
Three of them are specially worthy of notice, viz, Stelvio e,543 
metres), Valdobbia "(2,548 metres), and Piccolo S. Bernagdo, 
AJ stations ‘are provided with good instruments, and meteoro~ 
logical observations are taken at som stationsgevery three hoyrs 
from6 a.m,.until.g pm. The reSulte gf she observations are 
carefully printed and circulated, by Prof. Denza. bl 


A GENERAL MEETING of the Mineralogical Gociety of Great 
Britain and Ireland will be held at the Meteorological Office, 
116, Victoria Street, London, S.W., on Tuesday evening, June 
I. The chair will be taken by Prof. T., G. Bonney, F.R.S., 
vice-president, at 8 p.m. The following papers will be read :— 
‘On a New Face on Crystals of Stilbite, from Scotland and 
Western Australia,” by the president; ‘‘ Ona Portable Chemical 
Cabinet for Quantitative Work,” by A. E. Amold (communicated 
by J. H. Collins) ; ‘On Kaolinite and Kaolin,” by J. H. Collins. 
Other communications intended to be read-at.this meeting should 
be sent to]. H. Collins, Hon. Sec., care of Mr, R. H. Scott, at 
the above address. 


THE Society of Telegraph Engineers have done valuable 
service to science by publishing the ‘‘Catalogue of Books and 
Papers relating to Electricity, Magnetism, the Elecfric Telegraph, 
&c., including the Ronalds Library,” compiled by the late Sir 
Francis Ronalds, F.R.S. Some idea of.the extent and value of 
this catalogue may be obtained from the fact thab.it occupies 
560 pages. The work of editing has. been carefully and 
judiciously done by Mr, A. J. Frost, who has prepared’o useful 
memoir of Sir Frincis Ronalds, The Catalogue contains 13,000 
entries, though we regret that, by the conditions of the trust, the 
Society were not permitted to bring it up to date. They will, 
however, we afe glad to learn, at no distant date, publish a 
supplement to the Catalogue, which will remedy this defect. 
The two together will form an invaluable reference-book in the 
subjects included in it. 


IN reference to a note in NATURE, vol. xxi. p. 525, taken 
from the Journal of Applied Science, on the composition of the 
well-known Vevey cigars, Messrs. Grant, Chambers and Co., of 
Fenchurch Street, send us a letter from Ormond and Co., of 
Geneva, the manufacturers, in which they state thatif such cigars 
exist as we referred to, ‘it can only be with the object of 
fraudulently taking advantage ofthe name of the goods we 
make, which have enjoyed gn increasing reputation for more 
than thirty years past. The Vevey cigars manufactured by us 
are composed entirely of selected North and South American 
tobaccosp without any mixture or adulteration whatever.” 


A NEW scientific paper now appears at Leipzig every three 
weeks, It is called Centraleitung fiir Optik und Mechanik. 
Dr. O. Schneider is the editor. The avowed chject of the paper 
is to report on the progress in the manufacture of scientific 
instruments and apparatus, and in the scientific domain where 
such instruments and apparatus are employed. ° 


A PROPOSAL has been set on foot for lighting the Sheldonian, 
Theatre, Oxford, and the Camera of the Radcliffe Library with 
the electric ligh® In a cingular addressed to the curators of the 
Theatre and of the Bodleian Library and to the visitors of the 
Ashmolean Museum by those interested in the question, it is 
stated that it has long been regretted by many members of the 
University that the Sheldonian Theatre is not available in the 
evening for any purposes of public interest, however great, for 
want of lighting. The neighbourhood of the Bodleian Library 
has, however, been a bar to any proposal for lighting by means 
of gas or any ordinary method, ‘The care with which the heat- 
ing apparatus of the Theatre has been inclosed within a fire-proof 
chamber is’ sufficient evidegcei of the importance attached by_the 
curators of the Theatre to absolute security in this respect. The 
development of the electric light has now rendered it possible to 
illumħate public rooms by a process absolutely free from danger 

of fire, ə It has been adopted largely in the reading-rooms of 

our public libraries, and notably in the reading-room of the 

British Museum. The securitf is absolute and unquestionable, 

provided that the motive power is external to the building + the 

boon to readers in such reading-rooms is enormous. After dis- 
e 
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cussing the question of the motive power and deciding in favour 


of a gas-engine, the memorial goes on to state :—‘‘It is suge 


gested that Dr, Siemens, F.R.S., D.C.L., to whom the electric 
light owes much of its recent development, might with advan- 
tage be consulted in connection with this proposal. Whether a 
permanent iustitution or an experimental trial is ın question, all 
parties concerned can have the most perfect conffdence that 
everything will be done as it should be in his hands. It is 
suggested that an experimental trial should be first made, which 
could be done at comparatively little expense. The memorialists 
feel confident that if this is conceded the permanent adoption 
of the light will follow.” The memorial is alreadwsigned by 
Professors Henry S. Smith, W. Acland, H. Nettleship, Sayce, 
Sir Gore Ouseley, and Mr. Warren De la Rue. 


THE enterprising Naturalists Society of Dundee had a very 
successful dredging excursion off the mouth of the Tay and in 
St. Andrew’s Bay on Wednesday last week, Considerable hauls 
were obtained of familiar denizens of the coast waters, though we 
regret to learn that under the influence of the gentle swell in St. 
Andrew’s Bay several of the budding naturalists suffered some 
disturbance of their equanimity, and we fear were not able to 
do perfect justice to the dinner ‘and tea which were liberally 
provided on board. At the annual meeting of thjs Society a 
satisfactory report was presented, though we do no altogether 
approve of the movement for the publication of abstracts of the 
proceedings of the Society in the form of a journal. Such publi- 
cations, we are inclined to believe, are more gratifying to the vanity 
of provincial societies than conducive to the promotion of science 
inany way. We see the Society is uniting with several other 
Scotch societies to endeavour to obtain the benefit of the 
Gilchrist Lecture Trust; why do they not take a hint from the 
line of action in reference to a journal, and endeavour to bring 
about a union of the various Scottish natural history societies for 
this and other purposes ? 


A CORRESPONDENT of the Scofsman writeg that a colony of 
rooks has taken possession of 2 garden which is next to St. 
Magnus Cathedral, Kirkwall, and built about a score of nests, 
It is only two or three seasons since rooks made, their first 
appearance in Orkney, and it is supposed the absence of tees in 
the country districts has caused them to take up their abode in 
the centre of the town. 


Cotton is thé'title of a new weekly journal for manufacturers 
and planters. 


AN important discovery is stated to have been made in the 
neighbourhood of Sydney, New South Wales. Boring for coal 
has been going on in Moore Park for ten months, and about the 
middle of March a quantity of oily matter was observed to come 
up, one gush lasting half an hour, This lquft is believed to be 
crude kerosene, but the analysis was not complete when the last 
mail left. 


THE Reale Istituto Lombardo di Science e Letiere at Milan 
offers the following prizes:—For a treatise on Miasma and 
Contagions (Term May 31, 1881), a prize of 1,400 lire and a 
gold medal worth 5co lire. For determining by experiments 
whether the virulent principle of hydrophobia 1s an organised 
germ or not, a prize of 6,000 lire (Term February 28, 1882), 
For a descriptive treatise on the Mctor-centres of the Periphery 
of the Brain, the sum of 2,000 lie%Term April 1, 1881). For 
the illustration by new research of the setlolOgy of cretinism and 
idictism, 2,000 lire (Term May 31, 1882). Farther detgils can 
be obtained by application to the Secretary of the Institution. ë 

THE Forester is the title of a magazine published in cqpnection 
with Nottingham High School, No. 7 of which has been sent ys. 


The contents are varied, one paper being on the “Origin of 
Sandstones,” 
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M. DEHAIRAN has opened the course of lectures that he is to 
deliver at the Museum d’ Histoire Naturelle, on Vegetable Physio- 
logy. This chair has been recently created by M. Jules Ferry. 


A SCIENTIFIC examination of the tbaraki mountain range in 
Japan has resulted in the disfvery of marble of different 
calourg, One mountain is believed to be a mass of white 
statuary marble, and in another place black marble 8f the finest 
description was found, ° 


Ya additions to the Zoological Society’s Gardens during the 
past week include a Black-faced Kangaroo (Macropus melanops) 
from South* Australia, four Short-tailed Wallabys (Halmaturay 
brachyurus), three Vulpme Phalangers (Phalangista vulpina), 
three white-backed Piping Crows (Gymuorhina lexconota) from 
West Australia, presented by Sir Harry St. George Ord, C.B., 
F.Z.S. ; a Javan Chevrotain (Tragulus javanicus) from * Java, 
presented by Mrs. L. Dudfield; a Brown Capuchin (Cedtes 
Jatudlus) from Guiana, an Ocelot (Felis pardalis) from South 
America, a Ring-tailed Lemur (Zemug, catta) from Madagascar, 
presented by Mr. Chas. A. Craven: a Pinche Monkey (Midas 
ædipus) from New Granada, presented by Mrs Henry Druman 
Macaulay; a, Long-eared OW (Asio otus), British, presented by 
Mr. G. E. Dobson, C.M.Z.S. ; an Eyed Lizard (Lacerta ocel- 
lata), an AEsculapign Snake (Coluber esculapit), six Viperine 
Snakes (7ropidonotus v@erinus) from San Remo, North Italy, 
presented by Lieut L. L. Fenton; two Toco Toucans (Ram- 
Phastos toco) from Guiana, a Brown Passerine Owl (Glaucidium 
Phalencides), a Rusty Urubitinga (Urubitinga meridionalis), a 
Downy Owl (Pulsatrix torquata) from South America, deposited ; 
two Guilding’s Amazons (Cérysotis guildingi) from St. Vincent, 
West Indies, two Black-tailed Hawfinches {Coccothraustes 
melanurus) from Japan, four Golden Sparrows (Anripasser 
euchlorus) from Abyssinia, four Blood-breasted Pigeons (PAk~ 
genas cruentata) from the Philippine Isles, two Nightingales 
(Dautias luscinia), a Canary Finch (Serinus canarius), a Gannet 
(Sula bassana), British, purchased; a Black Wallaby (Ha/mea- 
turus walabates), born in the Gardens. 





° OUR ASTRONOMICAL COLUMN 

Tue ‘LATE Pror, PETERS. —Prof. Christian August Friedyich 
Peters, whose death was mentioned last week, was the son of a 
merchant at Hamburg, and was born on September*7, 1806, 
His father’s fortunes suffered in the war times, and his son’s 
education was attended with difficulties, though he endeavoured 
to cultivate to the best of his power the natural bent for mathe- 
matical studies which was very early evinced. After some years 
the attention of Schumacher was drawn to the young Peters, and 
he employed him in various calculations for his ephemerides and 
geodetical works, and in 1826, and for several years subse- 
quently, he was actively engaged in such operations at Ham- 
burg and in Holstein, at the same‘ time pursuing his studies and 
incidental employment under Schumacher, He then became for 
a time a pupil of Ressel, and in 1834 was appointed assistant in 
the obse#vatory at Hamburg, whence in 1839 he was proņpoted 
to a position in the newly-founded €entral Russian Observatory 
at Pulkowa, where he worked in theoreticfl and practical astro- 
nomy for ten qas In 1849 he was named Professor, of Astro- 
nomy in the nivergity of Konigsberg, where he remained until 
1854, in which year he was appointed to succeed Petersen in the 
direction of the ©bservatory at Altona, and at the same time 
editor of the Astronomische Nachrichien, which he conducted 
up to the period of his decease. He removed to Kiel when the 
observatory at Alt@ha was transferred to that place, and died 
faei on e 8th inst, after a severe illness of many months’ 

on. . 

e works by which Prof, Peters was perhaps more widely 
knownewere his ‘‘Numerus constans, Nutdtionis ex Ascensioni- 
bis Rectis Stelle Polaris ur Specula Dorpatensi Afnis 1822 ad 
1838 observatis deductus,” which ap in the Transactions 
o€ the Imperial *\cademy of Sciences of St, Petersburg in 1842, 
and the ‘‘Rechefchas Sur la Parallaxg des Etoiles Fixes,” 
ej printet in the same Transactions in 1846. For these important 
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memoirs he received the gold medal of the Royal Astronomical 
Society at the hands of Prof. J. C. Adams in 1852. His re- 
seaiches on the proper motion of Sirius also attracted much 
attention, and many other papers on various astronomical and 
mathematical subjects wAe contributed by him to the Altona 
journal. His later work at Altona and Kiel chiefly bore upon 
the determination of differences of longitude; the last, ‘‘ Altona- 
Gottingen,” is to be detailed in a memoir to be published fh a 
few weeks. 


Minor PLANETS.—Circular No. 1 36 of the Berliner Astrono- 
nomisches Jahrbuch notifies the re-observation of At/dag the 
most distant of the group of small planets yet known to ts, and 
one which, with /smene No, 190, must at times experience con- 

*siderable perturbations from the action of Jtpiter. It has been 
found at Pola as an object of 13°5 m, many degrees from the 
position assigned m the ephemeris last published, but there 
seems reason to suspect error of calculation. Thus if the ele- 
menés of Dr. Kuhnert in the*Ber/imer Fakriuch for 1880 are 
employed, though there is a later orbit, the error of the com- 
puted place is much less than that shown by the ephemeris in 
the Berlin Circular, No. 135. The difference of positions 
appears to indicate that,the true period of revolution is even 
longer than has yet been calculated. 

In the same Circular, No. 836, are new elements of PAilomeda, 

-attributing to that planet an almog circular orbit, the angle of, 
excentricity being only o° 18’ 36"8, so that e = 08005414,-which 
is less than in the case of Venus. . 

Medusa, to which has been assigned the shortest period of any 
of the minor planet group, has apparently ed the last oppo- 
sition without being re-observed, but in addition to much un- 
certainty as to position, it was likely to fall ın a region of the 
sky which is crowded with small stars, and therefore a search 
would be attended with much trouble and difficulty. 

Vesta should now be well discernible without the telescope, 
being in opposition and perihelion this year nearly at the same 
time, as we have before remarked, magnitude 5'9. The planet 
is in perihelion on May 28. 

. COMET 1880, II.—The following ephemeris is calculated from 
elements depending upon observations to May 8 :— 





mh GMT ° RA, Decl. Log distance from the 
. E m: š 4 Sun 
June 1 .. 6 29 32 ... +51 388 ... 0'4108 ... 0°2683 
3 30 41... 50 524 
5 31 49 50 70... 0'4168 ... 0°2660 
7 32 57 49 22°77) ~ z 
9 34 5 48 39°4 ee 0°4221 n. 0°2640 
Ir... 35 13 47 57°9, e 
° 13. 36 20 47 15'6 .., 0°4267 ... 0°2623 
15 37 27 46 35°0 
17 35 3 45 55°2 ... 0°4307 ... 0°2609 
19 39 38 ... 5 I6'I 
2I 6 40 43... +44 37°7 ... 0°4340 ... 0°2599 


« PHYSICAL NOTES 


Pror, Lemstrém, of Helingsfors, has recently described to 
the Physical Society of St. Petersburg a sin experiment 
which, unless otherwise explained by some of the circumstances 
of the experiment not yet published, must be regarded as a 
fundamental fact in the physical theory of electricity. He finds 
that a ring of insulating material when rotated abouteits axis of 
synfmetry with a high velgcity acts like a galvanic circuit, and 
pronis a magnetic ‘‘field’” in the space within it. Prof. 

emstrom is a disciple of Edlund, and regards this experiment 
as confifmatory of fedlund’s theoretical views on the nature of 
electricity. According to Lemstrom, the® ether in the insulator, 
being dragged along by the ring, produces vogtical motion of the 
ether in the central space, which vortical motion he conceives to 
be the essential condition of a magnetic field. Arguing from 
these premises, Lemstrom proceeds to lmild up an ingenious 
theory of terrestrial magnetism. The converse operation of 
rotating an iron bar within a hollow rreany. body or inepiating 
medium ought also to produce magnetism in the bar. Thè, 
being a magnetic body rotating in an insulating medium, ought 
to be magmetised by rotftion aboyt its axis, the axis being*the 
axis also of magnetization, unless the irregular internal disposition 
of the magnetic constituents pioduce@ an irr distribution, of 
the magnetism, or unless the disttibutiqn were affected by the 
induced magnetism dhe to movemepts of electricity in tle atmo-» 
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sphere, as in the aurora, or by the magnetism which would, on 
Lemstrom’s theory, be generated by the ievolution of the earth 
round the sun, and by the mofion of the solar system though 
space, 

M. Dumas, who has been examining the property of certain 
metals in occluding gases, has found that aluminum may 
occlude as* much as one and a half times its bulk of hydrogen 
gas, and fiso shows traces of carbonic acid, The gases were 
given up when the metal was heated to redness under exhaustion, 
Magnesium behaves similarly. Were these metals distilled s% 
vacuo they could probably be obtained pure. Its possible that 
these observations may throw some light on the anomalous 
behaviour,of alumimum when used as an electrode im the 
voltamete®, 


THE cone of rays entering the eye from a peripheric poiat 
is never again united to one point, but it must present some- 
where a minimum of tross section. The geometrical place 
of this minimum of cross section Herr Matthiessen (Arch. f 
Ophthalm, (4) 25, 1879) designates the ‘‘ theoretic retina.” He 
finds that it is a spherical surface, the middle pomt of which 
coincides With the middle point of the corneal ellipsoid. To a 
distance of 75° from the fovea centralis the theoretical retina 
coiresponds very exactly to the actual (according to the deter- 
minations of Arlg and Helmholtz), At greater distances the 
retina is formed hypermetropically, and so is within the 
“ theoretic retna,” 


THE inĝuence of etisation’ on the tenacity of iron has 
been lately studied by Signor Piazzoli (of the Catanian Academy 
of Sciences). Iron wires were hung between two hooks and 
ruptured by pouring water into a vessel suspended from them. 
They were about 350 mm. long, and were inclosed in a spiral 
with four windings one over another, which were either all 
traversed by a current in one direction, or two by a current in 
one direction, and two by an equal opposite current, so that in 
both cases the wires were saiki strongly heated by the spiral, 
bat in one case they were magnetised, in the other not. The 
weights required to break wires annealed in charcoal (weight of 
one metre, G = 0'299) were, during magnetisation, P = 1260- 
1406 3 without magnetisation, PY = 1213-1270. In the cace 
of wires annealed in carbonic oxide (where G = 0°46 g.), P = 
19732°4 — 1742°7; P’ = 170362 g 1719°87. In the case of 
wires annealed w hydrogen P = 1289°5 — 1310°1; F = 1263 — 
1299°7. In each separate Series, accordingly, the difference 
P — P' was frequently less than the difference between the 
highest and lowest weights required for rupture of apparently 
identical Wires ; still, the mean valugs in each of the (14) series, 
were from about I to 3 per cent. greater for the magnetised than 
for the unmagnetised wires, showing that the tenacity of iron 
increases on magnetisation, This, it is remarked, need not_be 
attributed to a change of cohesion of the iron, but may be due to 
ordinary magnetic attraction of the successive parts of the wires. 
In eleven ont of fourteen cases the relative elongation of the 
magnetised wires at rupture was greater than that of the un- 
magnetised, in three cases less, 


IN a recent note to the Vienna Academy, Prof, Ludwig gives, 
the results of the first of a series of observations on the decom- 
position of orgagic compounds by zinc powder. ‘This relates to 
alcohols, and it is stated tħat in distillation of these over zinc 
powder heated to 300 — 350° C., the higher ones—from ethylic 
alcohol upwards—are split up into the corresponding olefine and 
hydrogen. Under the same conditions methylic alcohol is 
decomposed simply (if the small quantities of marsh gas be 
neglected) into carbonic oxide and hydrogen. The similar 
decomposition of ethylic alcohol into marsh-gas, carbonic oxide 
and h drogen, only occurs at a considerably figher temperature 
— with dark red alow: On the ground of these decompositions, 
which indicate that the combination of the carbon and the 
oxygen must be a very strong one, it is supposed that the de- 
composition of the higher alcohols is no inde reduction to the 
saturated hydrocarbons, m which, then, by separation of 
hydrogen, the olefines might arise, but that in the first phase of 
the process the alcohol is split up into the olefine and water, and 
that the hydrogen concentrated in the gases is due to a reduction 

“of the generated steam by the zinc powder. 


Pro. RIGHI has recently described to the Bologna Academy 
gn arrangement of Holtz’s electric machine, in which the whole 
machine except the handle and the electrodes is inclosed, along 
with’ a small Fiction machine for excitation, in a glass case tightly 
. h e g 
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` graph occurs :-—‘* Hoc nomine non intelligitur hoc loco 
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closed by means of strips of fur, and dried interiorly with chloride | in corpore calido a causis externis producitur, Utut vero 


of calcium, so tlt in all weathers the machine acts well, 


Herr ZEHFUSS has lately given (Wed. Ann., 4) some personal 
experiences of the phenomenon of ‘‘after images of motion” 
(abont which Plateau and Oppel have before written), These 
after images may be had, e.g., in a train, if one look at a point 
on the horizon for a little, then turn to look at (say).a horizontal 
fibre in the wood of the carriage, or close one’s eyes, * Motions 
then seem to be still perceived ; ın the latter case, 4g., a stream 
of sparks seems to be moving to the mght (or if the point origi- 
nally looked at have been between the observer and the horizon, 
there is a stream of sparks above going to the right and one 
below to the left), Herr Zehfuss offers a physiological, explana- 
tion, in preference to the partly psychical ones profosed by 
Plateau and Oppel. Each individual nerve rod, he supposes, 
has special blood-vessels, which, when the original image of a 
moved object goes to the right, directs the course of the blood 
to that side, just as in ordinary light the decomposed blood is 
promptly replaced by fresh, By this preponderant direction of 
blood to the right a heaping up occurs in each retinal element on 
the right, which gives rise to return currents as soon ag the outer 
cause has ceased to act. As the blood flows back there arise, 
in consequence of the specific excitability of the rods, those 
spark-streams, which are projected as elementary motions to the 
right. 

In a recent number of Wiedemann's Annalen $3) Herr Schénn 
describes a method of making visible ultra-violet prigmatically 
decomposed light in such a way that exact meas®remefits can be 
made, One feature of it is the use of a disk of fine calking 
paper saturated with sulphate of quinine, and contained in a 
small cell which is brought close before the Ramsden ocular, 
which can be directed at once on the disk and on a luminous 
line (its axis is not inclined like that of Soret’s, but coincides 
with the axis of the telescope), The author gives measurements 
of the ultra-violet spectrum of cadmium, zinc, and thallium,—In 
the same number Herr Glan describes a ‘‘ spectro-telescope,” 
with which objects can be seen in any homogeneous colour at 
will, The instrument has various applications, especially in 
astrophysics, 


In a paper on the thermic theory of the galvanic current 
(Wied. Ann., No. 4) Herr dloorweg lays down the following 
propositions -Wherever two conguctors come into contact, 
motion of heat results in development of glectricity ; therefore 
a constant electric difference arises between the two substances, 
2, If ina closed circuit, the total sum of the differences of po- 


e tential be different from zeqo, there arises in this circmt a gon- 


tinuous electric current. 3. This current exists at the cost of 
the heat at one part of the point of contact, and has heat-pro- 
duction in the other for a result. 4. All voltaic cwrents are 
thermo-currents,© 5. The chemical action in the battery and the 
decomposition apparatuses is a result of the galvanic current. 


AN interesting series of experiments has been recently made 

Dr. Konig 6n the vibrations of a normal tuning-fork (Wied, 
nn., No. 3). He finds that, practically, at least to 50° to 60° 
ef heat, the influence of heat on a tuning-fork may be regarded 
as constant. Thick tuning-forks are more affected by heat than 
thin ones of the same pitch, indicating (it iseremarked) that 
change of elasticity, and not change & the length of the arms, 
is the primary cause of the change of pitch. e influence of 
heat on tunimg-forks of different pitch, and of not very different 
thickness, is proportional to their number of vibrations. Gener- 
ally the period of vibration of a tunmg-fork is increased or 
diminished gy{-7 by a difference of temperature of 1% centigrade. 
The eneral change in pitch of the normal fork Ut, = 512 
vibrations per second at 20°, through the temperature difference 
of 1° C. is 0°0572 vibrations per second. Dr. Konig has con- 
structed a fork which, at any temperature, will exactly give 512 
vibrations. ° 


SoME quotations by Herr Oehler (Vied. Ann., No. 3) from 
Jacob Hermann’s work, ‘‘Phoronomia sive de Viribus,” &c., 
published in 1716, have a curious significance in relation to the 
history of the mechanical ita of heat. In the twenty-fourth 
chapter, “De motu intestino finidorum,” the follo para- 
ternus 

cularam motus fluidi cujuscunque im suo statu naturali 
consistentis, sed is particularam“motus, qui in fluidis a causise 
externis et accidentalibus excitari solet, quo calor presertim est 
referendus, qui’ dubio procul ex concitatiore particularum mo'u 


b 
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ejusmodi motus intestinus admodum perturbatus sit, nihilo tamen 
minus regula physice satis accurata pro ejus mensura media tradi 
potest. In another place Hermann offers a demonstration of the 
theorem that ‘‘ Calor, czeteris paribus, @st in composita ratione 
ex densitate corporis calidi, et dgplicat, ratione agitationis 
particularum ejusdem.” 

ci TOE E hs 

GEOGRAPHICAL NOTES 


Ligur. A. Louis PALANDER, of the Swedish Royal Navy, 
was week elected a Corresponding Member of the French 
Geographical Society, in acknowledgment of his brilliant services 
to geogiaphy $s commander of the Vega during the late Arctic 
Expedition, We understand that the Swedish Royal Academ 
of Sciences have jugt caused a handsome bronze medal to be stric 
in commemoration of the successful accomplishment of this 
enterprise, This medal shows on one side the heads of Pgof. 
Nordenskjold and Lient, Palander, and on the other a well- 
executed representation of the Vega surrounded by ice. 


AT the Anniversary Meeting of the Geographical Society, on 
Monday next, the Earl of Northbrook wjll take the chair for the 
last time, and will deliver an address on gecent geographical 
progress. The formal presentationsof the Royal Medals will also 

e place at this meeting, though neither of the recipients (Lieut. + 
‘alander and Mw. Ernest Giles) can be present. The Duke of 
Edinburgh, Honorary President of the Society, will preside at the 
Anniversary Disner iy the evening, which will be held, as usual, 
at Willis’s Rooms. . ý 

LORD ABERDARE, it is understood, will succeed the Earl of 

Northbrook as President of the Geographical Society. 


A BEGINNING is about to be made to carry out Lieut. Wey- 
precht’s proposal fora circle of observing stations around the 
North Polar region. The Danish Government has resolved to 
establish a station at Upernivik, in West Greenland ; the Russian 
Government has granted a subsidy for an observatory at the 
mouth of the Lena, and another on the new Siberian Islands ; 
Count Wilczek is to defray the e: of a station on Novaya’ 
Zemlya under the direction of Lieut. Weyprechg; the U.S. 
Signal Service, ander General Myer, has received permission to 
plant an observatory at Point Barrow, iz Alaska; and it is 
expected that Canada will have a similar establishment on some 
point of her Arctic coast. At the Hamburg Conference it was 
announced that Holland would furnish the funds for a station in 
Spitzbergen; and it is expected that Norway will have an 
observing, post on the extremity of the Province’ of Finmark. 
This is a good beginning, and we hope that some sort of 
agreement will be established to have all the observations made 
after a uniform method, otherwise their value will be*greatly 
decreased. 


Baron Eacrrs, of St, Thomas, West Indies, sends us a 
rospectus of a plan for the scientific’ exploration of the West 
dies, especially as regards their natural history, his main pur- 
evidently being to make complete collectiqns of plants, 
insects, and shells, Such collections he offers at certain rates to 
all who express their wish to become subscribers, the subscrip- 
tion to be paid on delivery of the collections, Details may be 
obtained from Baron Eggers or from his agent in Europe, Dr. 
Eug. Warming, Copenhagen, 

M. PAU% SOLEILLET, who was compelled to returfi to Senegal 
in his attempt to reach Timbuctoo, is gow in Paris, and exprefses 
his determination to embark again in July; to make another 
attempt, 


A SOCIETY of Geography for the north of France has been 
established at Dong. 





UNIVERSI[Y AND EDUCATIONAL 
NTELLIGENCE 


Canprmer, ~The election to the fi oe of Mingralogy, 
hed 


vacant by the death of Dr. W. H. Miller, E.R.S., will be h 
in the Senate House on June 12. . 
In the fourteenth Annual Report of the Museums ard Lecture- 


Room Syndicate, Lord Rayleigh, the recently-appointed Professor 
of Experimental Shysa fiys :—‘ On visiting the Cavendish 
*Laboratory in December ast Maa my appointment to the Pro- 
fessorship of Experimental Physicg, I was af once struck with the 
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great deficiency of apparatus, The building itself appears to me 
to be very convenient and adequate to its ose, but the 
advantages which it should afford cannot be fully realised with- 
out a large addition to the exis stock of apparatus. Even 
with an adequate ontfit? a considerable annual expenditure is 
necessary for renewals and temeet the wants of students engaged 
in onginal research. Knowing that the University is not likely 
for several years to be in a position to meet the want, amd fedling 
that Cambridge ought not to remain in this respect behind several 
Continental and American Universities, I have been endeavour- 
ing to raise an apparatus fund, to be spent in eight or ten years 
at the discretion of the Professor, by inviting contributions from 
persona interested in Cambridge and in science. I have been 
fortunate enough to secure the co-operatiomof the Chancellor, to 
whom the University is already indebted for the building and for 
most of our existing apparatus; and the proposal has met with 
such a degree of support from others that ey be considered 
to be already a partial success, It is difficult to form an exact 
estifate beforehand, but I should suppose that 2,500/. will be 
required during the next ten years to put the institution upon a 
proper footing.” Lord Rayleigh announces that he has received 
promises and donations amounting to 1,825/. 


In connection vih thè Science and Art Department at South 
Kensington the following curses of instruction, for selence 
„teachers will probably be organised this summer :—(1) Chemistry, 
fon July 7 to 29, Dr. W. R. Hodgkinson, &æ) Light, from 
June 29 to July 14; (3) Magnetism and Frictional Electricity, 
from July 15 to 30, Prof. Guthrie, F.R.S.e (4) Applied 
Mechanics, from June 30 to July 22, Prof. Goodeve, M.A. (5) 
Geology, from June 30 to July 22, Prof. Judd, F.R.S. (6) 
Bonny, from July 7 to July 29, Prof. W. T. Thiselton Dyer, 
R.S. 





SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, May 13.—Abstract of paper “On the 
Chemical Composition of Aleurone-Grains,” by Dr, Vines. 
* This paper continues the account of this investigation, 
which appeased in the Proceedings for 1878. It was therein 
shown that the aleurone-grains of the Lupin consist of three 
proteid substances, namely, of two globulins—the one belongi 
to the myosin group, the other to the vitellin group—an 
of a substance, allied to the peptones, provisionally termed 
hemialbumose. In the present communication the results 
of the investigation of the grains of the ny and df 
the castor-oil plant (Ricinus) are given. The gains of 
the peony are found to be readily soluble in distilled water. 
Treatment with 10 per cent, NaCl solution, however, proves 
the existence of a myosin-globulin. Apparently no vitellin- 
globulin is present. The grams contam hemialbumose in 
considerable quantity. |The grains of Ricinus present a com- 
plex structure. They consist of a mass of ground-substance of 
proteid nature, inclosing a crystalloid of proteid substance and a 
globoid which consists of inorganic matter, The ground- 
substance is found to be composed, like the grain of the Lupin, 
of the two globulins and of hemialbumose. The chemical nature 
of the crystalloid is not so clearly madeout. It is slowly soluble 
in Io per cent. NaCl solution, and readily soluble in 20 per 
cent. or in saturated NaCl solution after treatment with alcohol. 
The crystallaids of several plants were investigated with the view 
of agcertaining their relative solubility in solutions of this salt. 
Those of Viola datior and 8f Linum usitatissimum were found to 
resemble those of Ritinus in this respect ; those of Bertholletia 
and of Cucurbita are readily soluble in ro per cent., and 
saturated NaCl solutions; those of Musa ensefe and Ailis and 
those of Sparganium ramosum are either insoluble or only 
partially soluble in these solutions, S 

The points of more general interest are the action of alcohol 
in promoting the solution of the crystalloidsgof Ricinus in 20 per 
cent. and in saturated solutions of NaCl, and the fact that long- 
continued exposure to alcohol does not render the vegetable 
globulinsinsoluble in these solutions. °. 

The author finally expresses his opinion that the caseins Which 
Ritthausen has extracted fyom various seeds consist to & cogsi- 
derable extent of precipitated hemi&lbumose. 


Physical Society, Ma Be Sir ny ere presideit, 
in the chair.—New Members: E, F, Bamber, Dr, E. Obach, 
R. D, Tumer, E, Woods, H, E., Roscoe, H. Wattse—Prof. 


Minchin, of Coopers Hill Engineering Collegg, described his 
further researches on the subject of photoelectricity, brought by 
him before the last meeting of the Society. He has found that 
the current in a sensitive silver cell does not always flow from 
the uncoated to the coated plate, It does when chloride or 
bromide of silver is used, but when the sensitive emulsion is 
1odide of silver and the liquid water tnctured with iodide of 


potash, the current is from the coated to the uncoated plate, He 
demonstrated that the current set up by the fall of Lght ‘on the 
cell could be sent by wire to a receiving cell, and e to pro- 


duce a /ocal effect on the sensitive plate therein. He also proved 
that electricity is developed in fluorescent bodies by the action of 
light, and hopes to show that it is also developed in phosphor- 
escent bedies. Neither heat nor the red rays produce this 
electricity, but it is the blue and violet rays which do so, The 
fluorescent silver plates he employed were coated with an emfl- 
sion of eosine and gelatin, and had been kept sensitive for twelve 
days. They would thus be a permanent source ‘of photoelec- 
tricity, did the eosine not tend to leave the gelatin. Mr. Wilson 
had suggested naphthaline red for eosine, as not apt to 
leave the gelatin, and he had found it give good — 
Dr, O. S. Podge described certain improvements which he had 
made in his elechometer key designed for delicate electrical 
and especially electrostatic experiments. Assisted by the British 
Association, he hae made it more convenient, and fitted ıt into an 


e| air-tight case which could be artificially dried. The contact-pins 


were now of ph®sphor-bronze gilt instead of platinum, and the 
contaci He e by press-pins from the outside, Dr. Lodge 
also ibited å new inductometer or modified form of Prof. 
Hughes's induction balance, conbining a Wheatstone balance, 
and expressly designed for comparing capacities and resistances, 
al coed the resistances of coils having no self-induction, A 
telephone takes the place of a galvanometer in the bridge, and 
the current in the primary coil is intertupted by a clockwork 
make and break, There is one primary coil of fine wire 34 
ohms in resistance and twoTsecondarles, one on each side of it, 
of fine wire, each about 270 ohms, These are fixed, but the 
rimary 1s adjustible bya screw. Prof. Hughes remarked that he 
fad pointed out in his paper to the Royal Society that the 
induction-balance could be used in this way; and Dr. Lodge 
disclaimed any novelty in the apparatus beyond its arrangement, 
Sir W. Thomson added that it owas satisfaetory to see so 
serviceable an adaptation of the induction-balance to 1esearch.— 
Dr. Hopkinson, Prof, Pery, and Sir W. Thomson offered 
remarks on the element of time in compaiing discharges from 
condensers of different dielectrics. Sir William said that, in 1864, 
he had mide experiments on air and ges dielectrics, and found 
the discharge about the same for the first quarter-second.—Prof. 
Adams then took the chair, and Sir. W. Thomson made a com- 
munication on the elimination of air from a water steam-pressure 
thermometer, and on the construction of a wate steam-pressure 
thermometer. He said it was a mistake to suppose that air was 
expelled by boiling water, because the water dissolved less air 
when warm than when cold. The fact was due tq the relations 
between the density of air in water and the density of air in water 
vapour. There was fifty times more air m the water vapour 
over water in a sealed tube than in the water below. If this aire 
could be suddenly expelled only th part of air would remain, and 
of this only g#yyif the water, the rest being inthe vapour. This sug- 
gested a means of eliminating air fiom water, whichhe had em- 
ployed with success, It consisted in boiling the water in a tube, and 
y means of a fluid mercury valve allowing a puff of the vapour 
to escape at intervals. Sir W. Thomson also described his new 
water-steam thermometer now being made by Mr, Casella. It 
is based on the relations of temperature and pressure in water- 
steam as furnished by Regnault’s or other tables, and will con- 
sist of a glass tube with two teiminal bulbs, like a cryophorous, 
part containing water, part watei-steam, and the stem inclosed 
a jacket of ice-cold water. Similar vapour-thermometers will 
be formed, in which sulphurous acid and mercury will be used 
in place of water, or ineconjunction with it. For low or 
ordinary temperatuyes they will be more accurate than ordinary 
thermometers. ‘ 


Geelogical Society, May 12.—Robert Etheridge, F.R.S., 
eresident, in the chair.—Rev. Samuel Gasking, Thos. J. George, 
and Cuthbert Chapman Gibbes, M. D., were elected Fellows of 
the Sotiety.—The following cpmmunications were read :—On 
tue structure and affinities of the genus Protespongia, Salter, by 


eW. J. Sollas, F.G.S.—Note on Psephophorus polygonus, von 


Meyer, a new type of Chelonian ieptile allied to the leathery 
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turtles, by Pref. H. G. Seeley, F.R.S.—On the occurrence of 
the Glutton (Gulo luscus, Linn.) in the forest-bed of Norfolk, 
by E. T. Newton, F.G.S. Remains of the Glutton have hitherto 
been obtamed only from cave-deposits. The author has lately 
received from Mr, R. Fitch, of Norwich, a portion of the lower 
jaw of this animal obtained from the forest-bed of Mundesley, 
Norfolk. The specimen consists of about two inchef of the left 
ramus, bearing the first true molar and the hinder Ralf of the 
fourth premolar in place. The jaw is smaller than in average 

ecimens of the recent Glutton, but presents all the characters of 

e species as described in detail by the author.—A review of 
the Emily Diastoporidse, for the se of classification, by 
George Robert Vine, Communicated by Prof. Duncan, F.R.S. 
—On annelid jaws from the Wenlock and Ludlow fortaations of 
the West of England, by G. J. Hinde, F.G.S. 


Entomological Society, May 5.—H. T. Stainton, F.R.S., 
vice-president, in the chaur.—Mr. Peter Inchbald, of Hovingham, 
York, was elected a member of the Society.—Mr. W. C. Boyd 
exhibited “a very pale specimen of Nyssia hisfidaria, taken at 
Cheshunt.—Mr. M, J. Walhouse exhibited some Geodephagous 
beetles, which were found only on the summits of Some of the 
highest mountains in India.—Mr. W. L. Distant exhibited a 
long series of specimens of the Madagascar homopteron Piyalus 

wdoti, Benn., to lustrate the extreme variability of the species, 
The series showed a gradation from melanic to albmic forms, 
and one specimen was etrical in theemarkings of the 
tegmina, thus exhibiting the characters of two varieta] forms, an 
occurrence which Mr. Distant stated was not Sito, excep- 
tional in extremely variable species of the order Rhynchota,— 
Mr. T. R. Billups exhibited two living specimens of Carabus 
auratus, which had been found in the Borough Market. In 
reference to a prediction by Mr. Wallace that a sphinx moth 
would be found in Madagascar-with a proboscis of sufficient 
length to reach into the nectary of Anagrecum sesquipedale, Mr. 
Pascoe stated that he had heard a rumour that such an insect 
had been discovered, and endeavoured withont success to find 
any corroboration of the statement from members of the Society. 
—Miss‘E. O. Ormerod made some remarks as to the contents of 
a work which she had edited and presented to the Society, and 
which contained the meteorological observations taken by Miss 
Molesworth for a period of forty-four years. Some attempt was 
made to contrast the meteor@logical conditions with the dominant 
phases of plant and animal life ding that perfod. 

Victoria (Philosophical) Institute} May 10.—A paper 
upon the data of ethics, with special reference to Mr, Herbert 


Spencer’s views, was read by Prof. Wace. . 
PARIS ý 
Academy of Sciences, May 17.—M. Edm. Becquerel in the 
chair.—The President presented the new edition of the works of 


Laplace, with detter from Laplace’s granddaughter.—The fol- 
lowing papers were read -Meridian observations of small 
planets at the Greenwich and Paris observatories during the first 

uarter of 1880; communicated by M. Mouchez.—On saccha- 
rine, by M. Peligot. It is dextrogyrous, like ordmary sugar; 
its rotatory power, in Laurent’s polarimeter, represented by 
Saccharine from starch-giucose, and 
that from crystallised levulosate of lime, showed the same rota- 
tory power. ‘The essential character, of saccha@ine is its relative 
stability and its inertia towards agents which act on other mat- 
ters of the s group. It is much more easily got from 
crystallised levulosate of lime than from inverted sugar or starch- 
glucose.—Researches on the proportion of carbonic acid in the 
air; second note by M. Reiset. He made (ninety-one) fresh 

experiments in the country from June to November last Pel 

day and night, and the average obtained was 29°78 CO, ın 
volume, for 100,000 dry atmospheric air at o° and 760 mm. ; 

(this closely agrees with the figure 29'42 he got in 1872-73). He 
describes a new absorption apparatus, with the aid of which six 
or seven hours was sufficient to ascestain the yield of 600 litres 
of air, 28°91 was the average proportion of CO, for the day, 
30°84 for the night. The maxima were ip times of fog and 
mist; the average of twelve such cases was 31°66; the absolute 
maximum, 34‘15, in a dense fog on September 3. He qugstions 
the accuracy of the method by which MM. Levy and i 
found variations last year ranging from 22 to 36,—On tl Furen 
dam, by M, de Lesseps, The dam of the Chagres (40 œ. high) 

should be built on this type, and ftot cost over 25,000,000 fr.——M. 

Peters’ death was announced.-On some nutritive effects of alkg-, 
line substances in moderate doses, fiom experimentation on man 
in good health, by MM. Martin Damourette and Hyades, The 
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substances tried were bicarbonate of soda (3 gr. daily) and Vichy 
water from the spring Elizabeth de Cnaset (0'5 to 1 lit. a day). 
So taken, they are trophic agents, and they diminish uric acid 
largely (though the former causes gastric disorders).—Position 
of the comet ô of 1880, determined at Bordeaux Observatory, b 
M. Rayet.—On the transcendants Which play a fundamental ré 
in the theory of planetary perturbations, by M. Callandreau.— 
On the humber of cyclic groups in a transformation of, apace, by 
M. Kantor.—-The tensions of saturated vapours have different 
modes of variation according as they are emitted above or below 
the point of fusion, by M. de Mondesir. The ge through 
the Déint of fusion always gives a variation at least four or five 
times greater than that found in two liquids in an equal thermo- 
metric rangé’—-On the interversion of temperatures of the ain 
with the height, by M. André. This is shown to occur (under 
like conditions) wįthin much shorter vertical distances than those 
indicated by M. Alluard.—On the freezing mixtures formed of 
an acid and a hydrated salt, by M. Ditte, In such a mixture 
the cooling is not due to simple dissolution of the salt; thére is 
always a double decomposition, conformably to the law of maxi- 
mum work. The salt containing much water, this separates out, 
and the change of state absorbs the heat liberated by the reac- 
tion, borrowing from the liquid itsel® the surplus of energy 
necessary to its complete accomplishment. “Hence results a con- 
siderable lowering of temperatie.—Influence of alkaline or acid 
media on the life of crayfiaf, by M. Richet, Acid or basic 
liquids are not poisonons in the direct ratio of their acidity 
or basicity. With equal weight nitric acid is five times 
more toxical than gulphyric acid, and twenty-five times more 
than acetic acid. Generally bases have a mors hutful action 
than acide. The least toxical is baryta; a crayfish will 
live two or three hours in water containing 3 grs. of it 

litre. Soda and lime are fatal in two or three hours 
in proportion of 1'5 grs. per litre; potash in one of I gr. 
Ammonia, however, isthe most poisonous of all; in the propor- 
tion of 0°8 gr, per litre, its action is almost instantaneously fatal. 
It is thirty times more toxical than baryta, and fifteen than soda. 
—On some of the conditions of cortical excitability, by M. 
Couty. The. movements caused by faradisation of the brio 
seem to vary hke the less complex contractions caused by faradi- 
sation of the central end of the sciatic, pointing*to a common 
origin of the two orders of movements‘in the same bulbo-meduallary 
elements.—Local and general anesthesia produced by bromide 
of ethyl, by M. Terrillon, The substance seems especially 
suited for short operations not requiring complete muscular reso- 
lation. It acts rapidly, is less dangerous than chloroform, aud 
the awaking is not disagreeable. — Variations of urea in poisoning 
by phosBhoius, by M. Thibaut.—TInfluence of the fattening of 
animals on the constitution of fats formed in their tissues, by M, 
Muntz. In animals submitted to a fattening ess the fat is 
always poorer in solid fatty matters.—On the fixity of composi- 
tion of plants ; analysis of Soya Aispida, or Chinese oleaginous 
pea, by M. Pellet.—On the respiratory and circulatory apparatus 
of some larvæ of diptera, by M. Viallanes, The heart of insects 
is at first a simple tube open only at its two ends. So long as it 
has no lateral orifices it is completely arterial, e 
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SIGN LANGUAGE AMONG THE AMERICAN 
INDIANS oP. ue 

Introduttion to the Study of Sign-Language among the 
North Amertan Indians, as Illustrating the Gestuge- 
Speech of Mankind. By Garrick Mallery. (Wasking- 

ton : Government Printing Office, 1880.) 7 
e T TNDER this modest title another of thse valuable 
/ contributions, which we owe to the Smithsonian 
Institution, has been made to science. *Researches into 
the ethnography of the North American Indians have 
been going on for the last eleven years under the super- 
intendence of Mr. J. W. Powell, and a series of compact 
and beautifully-printed monographs has lately been started 
for the purpose of aidéng and directing them, The mono- 
graph just issued*forms the second of the series hitherto 


published, and in spite of itg title is full of new and, 


interesting matter. It will be appreciated? not only by 
those who are actually engaged in observing the life and 
manners of barbarous tribes, but als8 by every student 
of language and anthropology. 

The evidence that has been accumulating for some 
time past makes it probable that the most important part 
of language, its grammatical machinery, originated in 
gestures and signs. These were the means whereby 
sense and meaning were imported into spoken words. 
As Col, Mallery remarks : “A child employs intelligent 
gestures long in advance of speech, although very early 
and persistent attempts are made to give it instruction in 
the latttr but none in the former; it learns language 
only through the medium of signs; and long after 
familiarity with speech, consults the gestures and facial 
expressions of its parents and nurses as if to translate qi 
explain their words.” An examination of the sign- 
language or languages of mankind consequently becomes 
of high importance, and it is strange that no thorough 
and scientific attempt to undertake it has hitherto been 
made. Leibnitz indeed, with the instinct of genius, 
pointed out the need and importance of such an investi- 
gation (in his ‘* Collectanea Etymologica,’’ ch. 9), but his 
words met with no response. It is therefore all the more 
satisfactory to find that the subject has at last been taken 
up in America, where special opportunities still exist for 
collecting materials, notwithstanding the rapid decrease 
in the native population that seems to have been going 
on @f late years, North America has always been the 
country where a dangudge of signs was pre-eminently in 
vogue. Col. Mallery says with justice that “the words 
of an Indian tongue, being synthetic, or undifferentiated 
parts of speech, are in this respect strictly analogous to 
the gesture elements which enter into a sign-language.” 
Just aš% single idea or mental picture is represented by 
a connected group of individual geStures, so too it is 
expressed in the polysynthetic speech of the Red Indian 
by a group of individual syllables which form buf, one 
word. a . 

The first question we have t6 ask ourselves is whether 
sign-languages are the same allover the, world, whether 
each idea or group of ideas has g ked and natural 
gesture or sign corresponding te it everywhere. ‘Fo this 
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question the researches made among the American 
Indians furnish a conclusive reply. “The alleged exist- 
ence of one universal and: absolute sign-language 1s,-in its 
terms of general assertion, one of the many popular 
eirors prevailing about our aborigines.” Many signs are 
purely cqnventional, while many ideas or objects may be 
denoted by more than one sign. The signs used by the 


different Indian tribes to indicate the same ideas by no e 


means agree together, nor do they always agree, so far as 
I know, with the signs employed for the same ideas in 
the Old&Vorld, whether by savages or by deaf-mutes. The 
curious language of signs employed in monasteries where 
the rule of silence was strictly observed, which is given 
by Leibnitz, if compared with the lists of sigas furnished 
by American explorers, is a good example of the fact. 

At the same time no signs can be so arbitrary and 
conventional as spoken words, nor can an idea be 
expressed by so many different signs as it can be by 
different sounds. Col. Malley observes that “further 
evidence of the°unconscious survival of gesture-language 


is afforded by ¢he ready and involuntary response made ° 


in signsgto sjgns when a man with the speech and 
habits of civilisation is- brought into close contact with 
Indians or deaf-mutes. Without having ever séen -or 
made one of their signs, he will soon not only catch the 
meaning of theirs, but produce his own, which they will 
likewise comprehend, the power seemingly remaining 
latent in him until called forth by necessity. The signs 
used by uninstructed congenital deaf-mutes and the facial 
expressions and gestures of the congenitally blind also 
present considerations under the heads of ‘heredity’ and 
f atavism, of some weight when the subjects are de- 
scended from and dwell among people who had disused 
gestures for generations, huut of less consequence in cases 
such as that mentioned by Cardinal Wiseman of an 
Italian blind man who, curiously enough, used the precise 
signs made by his neighbours.” , 

But care must be taken to distinguish between two 
things which are frequently confused together. Gestures 
and signs are wholly different, gesturegebeing natural 
signs more or less conventional. A gesticulation is a 
gesture which has become a sign, and the nearer signs 
approach to gesticulations the more readily and in- 
stinctively they will be understood. 

Those who wish to know what the Indian sign-language® 
is will find plewty of interesting and suggestive examples 
in Col. Mallery’s Introduction. He has added a list of 
his authorities as well as a speech in signs addressed by 
a medicine-man of the Wichitas to Mr. A. J. Holt, and a 
story in signs told by Natshes, the Pah-Ute chief, to 
Dr. W. J. Hoffman, These curious specimens of sign- 
language will show what it is more effectually than any 
description could do, and will justify the analysis and 
classification of the signs proposed by Col. Mallery. 

In conclusion, aid anf suggestions are asked from alk 
interested in the subjectfor who are in actual contact with 
savage and barbarous tribes, A list of words is appended 
for which the corresponding signs are wanted, those of 
chief importance being marked by an asterisk. We hope 
that the ethnographical department of the Smithsonian 
Institution will meet with alé the assistance in this widér- 
taking to which it is entitled) There must be many 
observers among the uncivilised races of the Old World 
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or in schools for deaf-mutes who have many facts of 
interest and value to contribute. It is only when these 
facts have all been gathered in that it will be possible to 
reconstruct that primitive speech of mankind which pre- 
ceded articulate utterance, which formed the bridge to 
spoken language and expressed the earliest tHought of 
the human race. A. H. Sayce 


TESTING TELEGRAPH LINES 


Insivructions for Testing Telegraph Lines and the, Techni- 
cal Arrangement of Offices. By Louis Schwendler, 
WoL ii Second Edition. (London: Trubner and 
Co., 1880.) 

HE second volume of this useful work is free from 
the defects which disfigured the first volume, and 

which we were bound to find fault with (N ATURE, vol. xix. 

p. 192). This is doubtless due to the watchful eye and 

careful hand of Prof. M‘Leod, who has nursed it through 

the press and added some useful notes? It contains a 

very full and clear description of Mr. Schyendler’s modi- 

fication of the tangent galvanometer, by which quanti- 
tative electrical measurements of batterits, lihes, and 
apparatus are more rapidly though more roughly made 
than with bridges and coils. Such an instrument is very 
extensively employed in England and America, but Mr. 

Schwendler has certainly improved its efficiency by 

combining certain resistances with it and making it more 

portable. It is remarkable what a handy and useful 
instrument this becomes, and what a valuable help it is 
to the telegraph engineer. Mr. Preece mentioned at the 

Society of Telegraph Engineers the other evening that it 

frequently happened over the extensive system of the 

Post Office—120,000 miles of wjre and 12,080 instruments 

>that the daily bill of a wedanot one single fault 

existing, and this he attributed principally to that accurate 
system of testing which has been in use in England for 

nearly twenty years, Mr. Varley introduced this system 
in England and in America also, where it is very exten- 
sively employed. It is a pity that Mr. Schwendler has 
not made himself better acquainted with the systems in 
use in other countries, for the perusal of his book leaves 
the impressi®n that he thinks he has inaugurated a new 
system in India, whereas he has only modified existing 

“systems to suit the requirements of the Indian service. 

Again this desire to be individual is shown by the adoption 

of that most unnecessary nomerftlature of unit current, 

the “ Oersted.” Unit current is now universally known 
as the “Weber,” and though some confusion has oc- 
curred as to whether unit current should be “webers 
per second,” or simply “weber,’’ nevertheless, “ webers ” 
and that useful sub-multiple “millivebers” are now 
used all over the world, except in India, Custom 
only has forced the terms volt, ohm, jarad, weber into 
use. He would be a bold manewho would attempt to 
convert “Ohm” into “Schwend,”’ yet Mr. Schwendler 
would convert ‘ Weber” into “ Oerste&"’ There is no 
doubt that Mr. Latimer Clark, who is the author of the 
recognised nomenclature, proposed the term “ weber” for, 
unit quantity, but as any term applied to unit qantty, 
excepting that based on unit gapacity or’ farad,” Is not 
wanted, and unit current is unit quantity per unit time} 
“webers per second” has rapidly, by the silent lingulstic 
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process of abbreviation, subsided into “webers,”’ and 
webers it will remain, This strange habit of ignoring 
existing terms is shown in the definition of “intensity” 
(p. 40) as applied to a battery which is said to be the 
maximum current which a b&tery produces on short 
cirqiit., Now there is scarcely an English-speaking 
country where this property 1s not known as “quantity,” 
though this term is carefully excluded fror all books from 
its egunently unscientific character. Nevertheless it is so 
rooted*in telegraphic circles that there is scarcely a lne- 
man in all Mngland that does not use it. Again, those , 
currents which every one knows as “earth currents” are 
called in India “gatural currents” (p. 53). Moreover’we 
have the strange anomaly that sometimes the author uses 
Stemen’s units, sometimes ohms, sometimes S.U., And 
sometimes 2.4.U., to designate units of resistance. 

The battery used in India is the Minotto form of 
Daniell—a very wasteful cell, and gwing for line purposes 
an internal resistance of 30 ohms! In dy climates where 
fhe circuits are long such a battery may be useful, but in 
damp climates, like England, where the circuits are com- 
paratively short, such a battery is impossible. The 
Minotto cell ‘is, hewevyer, very constant in its electro- 
motive force ; and Mr. Schwendler’s instructions for its 
maintenance are very clear and complete. 

The principal portion of the book is devoted to a 
description and mode of construction and examination of 
the inshuments in use in India and their connections. 
Mr. Schwendler has introduced a useful test called the 
“range test,’ by which those currents are recorded 
between which the instrument will work without any re-* 
adjustment. Thus the range test of a Siemen’s relay is 
25. In other words, whether the currgnt used bes‘oor or 
‘o2z5 weber, or any current of intermediate strength, the 
relay will equally work. An instrument that will stand 
such a test must be quite free from friction in its points or 
from residual magnetism in its iron core. The working 
currents’ in India never exceed 8 milliwebers nor fgll 
below 2 milliwebers. Hence if a relay fulfil me above 
test it never wants adjustment. This is certainly * a con- 
summation devoutly to be wished” by all telegraphists. 

We observe the following’ interesting instruction : “On 
no account are relays to be exposed to the direct rays of 
an Indian sun. The permanent magnet is swre to lose its 
magnetism perceptibly, and consequently the relay will 
become unsensitive.” Is this due to the light or to the 
heat of the sun? His notions of the efficiency of lightning 
protectors are rather heterodox. “ All,” says he (p. 195), 
“that cam be said of them at Present is, that if they are 
kept clean they do no harm ;’’ yét he gives a very clear 
description of those in use, He attributes to Steinheil, in 
1846, the first lightning discharger; but Highton, on the 
London and North-Western Railway, before this, rapt the 
wire for eight inches on each side of the instrument in 
bibulous paper and surrounded it with a mass of metallic 
filings placed in a ¢in lined box in connection with the 
earth. 

Ves excellent descriptions are given of differertt forms 
of relays and of various plans devisede for reducing the 
effécts of induction, notably Mr. W. P. Johnstor’s electro- 
magnetic shunt. Indeed the work is an admirable de- 
scfiption of telegraphy im India, and it is one which 
ehouldebe in every elegtrigian’s liBrary, There are 
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many telegraph .administrations which would be bene- 
fited by its-clear practical character. But it is not in- 
maculate. The chief defect of the book is the absence 
of recognition of what has been done elsewhere and 
the negation of existing literature’ dealing with the 
same subject. Mr. Latimer Clark’s book on “Electrital 
Measurement’’ {published in 1868) was written especially 
for use in India.” His “ Electrical Tables and Formula,” 
written in conjunction with Mr. Sabine and publishe@ in 
1871, contains nearly all that is known of testing. Culley’s 
é‘ Handbook,” first published in 1866,thas run through 
six editions. Hoskiær’s “ Guide to Electric Testing ” was 
published in 1873, and has reached a*second edition- 
Preece and Sivewright’s ‘Text-book of Telegraphy” 
was published in 1876, and has also reached a second 
edition. Kempe’s “ Handbook of Electric Testing’’ (a 
most useful and valuable little work) was also published 
in 1876, Papers by @leeming Jenkin, Siemens, F. C. 
Webb, Hockin, Heaviside, &c., are scattered everywhere ; 
yet the impression left on thee mind after perusing Mr. 
Schwendler’s book is that, according to him, there is but 
one system of testing, and that is to be fouad in India ; 
and there is but one book on the swbject, and here it is | 





OUR BOOK SHELF 


A Physical, Historical, Political, and Descriptive Geo- 
graphy, By Keith Johnston, F.R.G.S. Maps and 
illustrations. (London: Stanford, 1880.) 


Tuts work is in every way creditable to its unfortunate 
young author, who, our readers may remember, succumbed 
some months ago to the hardships of African travel while 
leading an expedition from the West Coast towards Lake 
Tanganytka. Mr. Johnston has not sought to enter into 
that minute and often painful detail with which we are 
familiar in most text-books of geography. His object has 
been to record in each of the great departments of 
geogiaphy the results of the latest research, leaving it tos 
the teacher or to special text-books to fill up with details. 
After a brief sketch of some of the main points in mathe- 
matical geography, a clear and sufficiently full sketch of 
historical geography is given, treating not merely of the 
progress of discovery, but of the various movements of 
peoples and nations which have led up to the political 
divisions of the earth as they are at present; this we 
think a useful introduction of scientific method into 
history. Ther follows a section on physical geography, 
in which the most trustworthy results of research in the 
various departments of this subject are stated with clear- 
ness and accuracy. The remaining two-thirds of the 
work is devoted to the special geography of the various 
continents apd countries—their physical features, natural 
histogy, products, industries, peoples, and politRal and 
social conditions. The s#me method is followed through- 
out of dwelling only upon the important features, The 
work iseamply illustrated by useful and beautifully 
executed maps, and 1s one of the best general handbooks 
of geography that we know. 7 


Zeitschrift fur das chemische Grossgewerbe. iv. Jahrgang. 
Von Jul, Post. Foitgesetzt von Apthur Lehmann. 
(Berlin : Oppenheim, 1880.) ý 

WE have,already had occasion to draw attention tothe 

merits of this publication, and the present issue of the 

work is in no way ififerigr to its predecessors. It censti- 
tutes a complete compendium ofthe progress of chemica 

technology during the past year, and as such must be of 
great service to our manufactures. The vilrious article? 
are contributed by eacknowledged anthSrities, ang the 
whole is preceded by a short *revfew indicating the more 


striking improvements which have been introduced into 
the chemical arts since the publication of the last issue of 
the work. 





* LETTERS TO THE EDITOR 


kJ 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondints, Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts, No 
notice 1s taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters as 
short $s possible, pressureon his space ts so great that it 
ts impossible otherwise to ensure the appearance cuen of Com 
munications containing interesting and novel facts.) ° 


The Lesser Spotted Woodpecker 


I HAVE had an opportunity lately of observing closely the 
habits of the Lesser Spotted Woodpecker (Picus minor) as re- 
gards the very t aa sound which it makes upon trees by the 
action of it? bill, 

It is quite certain that this habit has nothing whatever to do 
with the quest for food. The bird selects one particular spot 
upon the trunk og bough of a tree, which spot is naturally 
sonorous from the wood being more or less hollowed by de- 
cay. The bird seturns to this precise spot continually during 
the day ang produces the sound by striking the wood on the 
spot with €ts bl, the stroke being repeated with a rapidity 
which is really incomprehensible; for it quite eludes the eye. 
It is effected by a vibratory motion of the head; but the 
vibrations are so quick that the action looks like a sing'e 
stroke. After short pauses this stroke is again and again re- 
newed, sometimes for several minutes together, During each 
interval the woodpecker looks round it and below it with evident 
delight and with an apparent challenge of admiration, The 
beautiful crimson crest is more or less erected. 

The whole performance evidently takes the place of the veinal 
song in other birds; and so far as I know it is the only case 
among the feathered tribes in which vocal is replaced by mstru- 
mental music. ` 

The nest does not appear to be in the same tree; but similar 

ots are selected on several trees ifthe neighbourhood, and as 


the sound is very loud and is Meard a long way off, the hen bird 


when titting is serenaded from different directions. 

I have not seen or heard any attempt to vary the note pro- 
duced by variations either in the strength or in the rapidity of 
the streke, or by changing the point of percussion; but I have 
observed that the note varies more or less with the tree on 
which it is produced, 

During about six weeks the performance hag been frequent 
every day, and early in the mornings during part of this time ıt 
was almost constant, Of late it has been discontinued, In all 
probability this is parallel to the well-known fact that singing 
birds cease to sing after the eggs are hatched. a 

This instrumental substitute for singing among the wood- 
peckers is extremely curious. ARGYLL 

May 29 





° 
Mr, Preston®on Vortex Atoms 


SoME passages in an article in NATURE, vol. xxii, p. 56, on 
Sir William Thomson’s theory of vorlex atoms, seem to show 
that the author, Mr. Preston, has not perfectly apprehended the 
nature of vortex motion. On R 57 he says that ‘‘the rotating 
portion” of thg liquid ‘‘therefore glides smoothly over the ın- 
compressible liquid that surrounds ıt like a pipe.” From this it 
appears that the vortically-moving fluid is conceived by him as 
slipping with reference to the rest of the fluid. This is, how- 
ever, an incorrect view of the nature of the motion. If there be 
an infinite mass of fluid, then the stable existence of a vortex 
filament at any part necessitetes motion throughout the whole, 


and there is, at theesurface bounding the filament, no discon- . 


tinuity of the kind apparently conceived by Mr. Preston. 

Two vortices exercise very remarkable influences on one 

other, which are due to the irrotational motion of the parts of 
the fluid outside the vortices. = 

The ewistence of surfaces of finite slip in the hydrodynamics of 
an jdeal perfect fluid is not precfided by any quality attributed 
to the fluid, but Ido not think that the aviour of vortices 
pounded by surfaces of slipping has been hitherto treated by any 
mathematician 
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It does not seem likely, however, that the investigation would t defined lower and upper {surface, a few feet (or even 


Jead to interesting physical results, because this kind of motion® 
is éssentially dynamically unstable, 
‘Towards the end of the same article there occurs the following 


assage :— 
p “the old idea that a ship (or more correctly a totally im- 
mersed body, such as a fish) encountered a mysterious resistance 
in addition to the mere friction of the molecnles on sides, is 
now known to have been a pure delusion,” 
. This statement appears to me either erroneous or very mis- 
leading. ‘The resistances to the motion of-a ship have been 
classified under three heads, viz., wave-making resistance, eddy- 
maling resistance, and surface-friction.? For a totally-immersed 
body the wave-making resistance is non existent, but®Mr. Pres- 
ton would appear only to take notice of the last of the three, 
Now whilst for a body with ‘‘ fair lines,” such as a fish, the 
eddy-making resistance may be small, yet if the lines are not 
fair it may be very large, ‘Thus a fish leaves scarcely any wake, 
whilst an oar leaves a very great amount of disturbance, 

Helmholtz, Kirchhoff,* and Lord Rayleigh? have made some 
interesting hydrodynamical investigations on the resistance suf- 


the wake of the vane there is dead water, separated fiom the 
moving water by surfaces of finite slip, 

It has been already noticed that such a métion is dynamically 
unstable, but there is in many respects a remagkable accordance 
between the resistance as determined by this theory and that 
found experimentally,* so that it seems probable th¢ the actual 
stable motion of flow, with eddies in the wake, does not differ 
very much from the theoretically unstable motion, with dead 
water in the wake. It will be noticed that this theory of resist- 
ance, which gives approximate results for bodies with very bad 
lines, sich as Hat vanes, actually entirely neglects suiface-fric- 
tion, to which Mr. Preston’s statement would seem to refer the 
whole resistance. G, H. DARWIN 
Trinity College, Cambridge, May 27 





The Inevitable Test for Aurora 


In reference to Prof. Piazzi Smyth’s couteous criticism of our 
communication to the Royal Society on the aurora borealis, we 
regret that we are unable ® say whether the critical citon line, 
to which he directs attention, wax present or®not in the spectra 
of the electric discharges in atmospheric air from which we 
deduced the probable heights of auroral displays. The experi- 
ments quoted were made without reference to the aurora, and 
this particular hne was consequently not sought for, noremndeed 
have many measurements been made of the spectra of discharges 
in atmospheric air, on account of the time required and conre- 

nent great comsumption of the life of the battery which such 
observations chtail, WARREN DE LA RUE 

73, Portland Place, W., May 29 Huco MULLER 





Cloud Classification 


THERE is a proverbial objection to “looking a gift-horse in 
the mouth,” and M. Poey’s Cloud Book is such a valuable 
addition to the scanty literature on the subject that it would 
be highly ungracious to make capous objections to his views. 
On the other hand, M. Poey, when he differs from others, puts 
forward his views’with such fairness and courtesy that I belleve 
he would be the last man to deprecate full discussion, 
Allow me then to put in a plea for certain old public servants, 
that they should neither be cashiered altogether, nor transported 
to strange regions, without full examination into ¢heir character 
and their meuits. 
First, then, for the stratus, 
M, a happy man !—has caiied on his observations under 
tropical skies and in the clear atmosphere of Paris. Had his 
lot been cast on the clays and gréVels of the London basin I 
venture to think that he would Wave regarded the ‘‘stratus” 
with more respect, if with no increase of @ffection, Ile would 
have had frequent opportunities of observing it—at times 
resting entirely on the ground,® at others rising with a cleanly 
1 Froude, Proc of Roy. Inst., December, 1876. e e 
3“ Math Vorlesungen,” arst and 2and lectures. 
ind Maga December AHA Mvestigation throws light on the th 

of the Palanced rudder. ess ee asians ad 

5 Howard’s Essay says, “its inferior surface commonly” (not “invart- 
oy or © ly") “rests on the earth ‘or water.” P, %, Edite 


fered by a vane exposed to a current, on the hypothesis that 
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inches) from the eaith, cutting the taller trees in a horizontal 
ine, leaving their tops and bottoms free, and then being 
gradually dissipated, to be absorbed in fhe warmer air or to form 
cumuli at a higher elvation. He could haidly have failed to 
recognise it as a clear and distinct @anety of cloud, the lowest in 
aljtude of all the family, but none the less a member of it, If 
every dond which has contact with our baser earth is to be 
cashiered on that account, what will become of M. Poey's own 
cumulus on Plate XV.? Every mountaineer kfows to his cost that 
uf bg ip ee to be on the mountam where such a cumulus is 
restin#, he will be enveloped in a fog undistinguishable from 
what he finds on the Thames marshes. 

Whether, on the ‘other hand, it is desirable to use the’terme 
“stratus” for clouds in a totally different sky-region, which 
differ both in their origin and their nature from the ‘true 
“shatus,” is a question too long to be fully discussed here. 

Next with regaid to the pes es r 

M. Poey’s view appears to be that Howard’s teim appliesito 
an isolated shower-cloud, and is unsuitable for a rain-cloud over- 
spreading the sky, After careful rending of M. Poey’s remarks 
on the “ pallium,” and comparing them with Howard’s descnp- 
tion of the “‘ nimbus,” I entirely fail t® see where lies sufficient 
difference to consign the “ mmbug” to oblition ; and I can only 
imagine that M. Poey has taken his idea* of what Howard 
meant almostgentirely from the illustration, without noticing that 
Howard first describes the forming and behaviour of the cloud 
overhead in words curiously similar to those which Poey himself 
uses for his ‘‘pallifiu,” gnd then says, ‘‘ But we see the nature of 
this process more perfectly in viewing a distant shower in 
This clearly shows that the illustration was only 
chosen as the easiest form in which the cloud, vel nubium 
congeries, could be depicted, while the context guards completely 
against the name being lumited to an isolated shower-cloud, 

It would occupy to much space to place the descriptions of 
the two savants side by side, but I think that any one who will 
take the trouble to read the two together can hardly fail to see 
that Howard’s “nimbus ” fulfils that Poey describes as the 
rain-discharging cloud, including the upper “‘ veil,” * or pallium 
of cirrus, the lower le sheet,” 3 or ‘‘palliam” of cumulus, and 
the “ lower clouds arriving from the windward,’? which “move 
under this sheet and ate successively last in it” (Howard, p. 
II; compare Poey, Plate XIL). In fact, to use an expression 
frequently employed in the discussion of patents, you can take 
the desciiption of the one inventor and ‘‘read it on to”, the 
eirawing of the other, or vice versa. 

M, Poey’s term ‘‘pallium” is certainly expressive, and will 
probably make itself a home in cloud terminology; but it 
appears after all only to mean that a certain modification o¥er- 
spreads the whole or a large part of the sky (comparee Howard, 
pP. 11), and does not by any means cover that combination of 
clouds which produces rain (‘‘ nimbus.”) 

I must leave it to a future time or to other pens to discuss the 
ments of the ‘‘cummulo-stratus,” and pass on to examine shortly 
M. Poey’s views about the ‘‘cumulus.” The Rev. W. C. Ley, 
in his review of M. Poey’s work, in your pages, has alread 
pointed out the illogical nature of the author’s repeated renak 
that the “cumulus ” only exists in the horizon, forgetting that 
a cloud which is on the horizon of one place must be in the 
zenith of another. Now I venture to suggest that this curiously- 
distorted mental view affects M, Poey’s classification far more 
than appears at fust sight. If clouds are considered not ob- 
jectively according to their whole form and structur®, but 
subjectively as they present themselves to enindividual observer, 
we naturally need new modifications as the clouds are viewed in 
different positions, Are not many of the clouds whith M. Poéy 
calls ‘‘fracto-cumulfs” simply “cumuli ” viewed from beneath? 

ust as (to borrow a simile from Mr. Ley) an elm-tree seen from 

eneath presents a sprending, ragged edge, and shows the blue 
sky ‘though its interstices, whereas on the horizon tt appears 
compact, rounded, ®nd sharply defined. 

May I add a practical suggestion as to the popular terms 

roposed by M. Poey on p. 39? These termsare put forward as 
ip creamy: to the scietis Latin names, for ike F of non- 
scientific observers, who may be of great service in collecting 
ifformation at out-stations avhere nd trained meteerologist ıs at 
hand, It is therefore all-important that they should be as short, 
* « See Poey, p. $3. e 

2 “At a greater Glitude a thin light veil,” &c, Howard, p. 11, and 
again,@‘ superne cirrata,” p. 4 e 
3 The lower clouds . .. . form ne uniform sheet,” p. Ira 
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plain, and simple as possible, conforming as nearly as may be to 
the popular terms in use, and above all that there should be nothing 
to ailead an ignorant person. Now I would ask what idea is 
conveyed to an ordinaryeinscientific mind by the term ‘‘snow- 
sheet”? The name is perfectly correct if read in the light of M. 
Poéy’s explanation; but to an average lighthouse-keeper or 
coastguard it would certainly convey the idea of a go-cabled 
u pallio ras ready to discharge snow, and would used 
accor y. ` 

“ Wind cloud” appears also distinctly misleading. To mest 
minds it would, I believe, imply a cirrus or cirro-cumy}, as 
being the harbinger of wind. We have two excellent names in 
common use—“scud” and “rack,”—either of which would 

®serve, 

“ Stratified cloud” isa very vague term, applicable to many 
variéties besides ‘‘ cirro-stratus.” 1 

Objections might also fairly be raised against ‘‘ Belt cloud,” 
as cempared with the familar ‘‘ Noah’s ark” which Poey him- 
self quotes elsewhere, and to the ‘‘ Globular tempestuous cloud,” 
as a very cumbrous term, although a correct one. 

It is to be hoped that all these details will be fully discussed 
before M. Poey’s suggestions are either admitted into geomal 
use, or, on the otherghand, too readily rejected, a EE, 

“ ‘Walthamstow, Essex ° 

Note.-—The references are to éloward’s Essay on the Modi- 
fications of Clouds, third edition, Churchill, #865, and to 
Poey’s Comment on observe les Nuages, Paris, 1879, 
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“Chipped Arrow-heads ” 


In a number of NATURE (vol. xx. p. 483) which only listel 
reached us here I read an interesting account of Mr. Cushing's 
researches into the manufacture of flint weapons as practised by 

- aboriginal tribes; and as I have had many opportunities of 
observing the method by which the Fuegians of Magellan’s 
Straits fashion their glass arrow-heads, a few words on the matter 
may not be without interest to some of your readers. 

e of the indications of the increase of traffic through these 
Straits which has of late years taken place 1s that empty bottles 
are now to be found about the shores of those anchorages which 
are nsed by passing vessels as stopping-places for the night; and 
bottle-glass is consequently the mat used by the Fuegians of 
the present day, to the exclusion of obsidian, quartz, or fimt. 
The following is the process :—A fragment somewhat approach- 
ing to the shape of the intended arrow-head is grasped firmly 13 
the left hand, while in the right hand is held an old iron nai 
stuck into a short wooden handle. The fingers of tl closed 
right hand are turned upwards, and the pomt-of the nail is 
directed fowards the o or’s breast. He then presses with 
great force the blunt, point of the nail obliquely against the edge 
of the piece of glass, when a thin scale flies off towards him. 
One side of the edge having been bevelled in this way, the glass is 
turned round, and the opposite edge flaked off in a similar 
manner. Working the edges alternately in this way, the glass 
is readily brought to the required shape, ‘The fashioning of the 
point is the most difficult part of the process, the formation of 
the barbs being easily effected. 

T have seen a native thus make a large arrow-head out of a 
piece of, broken pickle bottle in about half an hour. The glass 
is never struck, but is fashioned entirely by pressure, After a 
little practice £ succeeded in making fair imitations. 

I fad, moreover, that the iron tool above mentioned can be 
dis with, and that thé flaking may be effected by pressing 
with an angular flint or with a piece of done, which were probably 
the methods used by the Fuegians before they acai any iron 
implements. B. W. COPPINGER 

H.M. Surveying Ship Aler?, Swallow Bay, Straits of 

£ Magellan, March 21 





A Cup and Ring Stone? 


IN reply to Mr, Middleton’s letter I beg to say that the Ilkley 
cup and rihg stones have been carefully described and illustfhted 
in a paper read by meg before the Brit. Archseolog. Assqe. (see 
Journal B. &. A. for 1879, p. 93). . 

Further information will be found in Sir Jas. Simpson’s work 
on the subject, which forms the appendix to vol.gi. of the Proce 
. 1 Tam not aware whether Geschichtete 


. In the Berne Oberland a gery expressive name B used, 
Gestreifte Wolken, only too well known to mountaineers. 


okt is%n accepted term in 


Soc. Ant. Scot., and in Prof. Boyd Dawkins’ "Early Man,” 


. 338. PEPEE Ts 
j a a large number of instances cup and ring marks have~been 
found on the stones of cists, stone circles, and menhirs: It 
would therefore appear that they are connected with sepulchial 
rites. Cup marks are found in Scotland, Ireland, Wales, 
Northumherland, Yorkshire, Cumberland, Lancashire, Switzer- 
land, Sweden, and India (see Rivett Carnac’s in Fournal 
of Asiatic Society of Bengal, 1878-9). I should be glad of 
evidence of, their existence in Deibyshne ‘and elsewhere in the 
South of England: J. RoMILLY ALLEN 

23, Maitland Street, Edinburgh v3 ’ 
. 





Songs of Birds 


” s 

CAN any musical reader of NATURE transcribe for me the 
notes of the king lony Co Abie scapulatus)? „May not the 
mayor and minor keys of the cuckoos noticed by John Birming- 
ham be sexual characteristics? The males are believed to exceed 
the females in number in the proportion of four or five to one, 
and, if thisdbe so, the male note must be hemd more often than 
the female, The ‘‘jerkiness of style” in the mayor cuckoo, ag 
described, suggests that the performer is a female, A N. 





C. W. HARDING. —The teeth belong toa young horse-—not 
yet “in mark” (guus caballus). Their geological horizon appears 
uncertain, and they are as likely to be historic or prehistoric as 
pleistocen&® ° 





COMPARATIVE ANATOMY OF MAN! 
HI. : 
Modifications of the Negro type.—At several parts of the 
Gs aaa region of Africa, from the Gulf of Guinea to the 
te Nile, indications have been met with of a small race 
of negroes, sometimes so small thatthe name of pygmy may 
truly be applied to them, differing from the ordmary 
negro in the short rounded form of the head. These bear 
some resemblance to the diminutive members of the 
oceanic black races who inhabit some parts of the East 
Indian Archipelago, especially t®e Andaman: Islarids, and 
to whom the name Negritæis now generally applied, and 
Dr. Hamy, who hag collected together all the evidence 
at present accessible as to their existence, has proposed 
to distinguish them by the term Wegril/o. The Akkas of 
Schwtinfurth appear to, belong to this race. In many 
districts they are more or less mixed with the ordinary 
negroes,, and their physical characters ,are thetefore 
obscured, but some skulls from the West Ceast of Africa 
in the collection of Dr. Barnard Davis bear a striking 
resemblance to those of the Andamanese, and have a 
cephalic index of 80 or upwards. ° 
The greater part of Africa, between the equator and the 
most southern parts, where the Hottentots and Bushmen 
dwell, is inhabited by negroes, who for linguistic reasons 
are grouped together,-and separated from the more 
northern tribes, and are now generally known to ethno- 
logists by the name of Bantu. Their range seems to 
have extended southwards in comparatively. recent times, 
encroaching upon that of the original inhabitants. They 
are a pastoral people, warlike, energetic, and intelligent, 
owning large herds of cattle, and living in villages com- 
posed of a number of beehive-like huts. The southern 
Bantu, who at present are the best known, from their 
vicinity to the British and Dutch settlements of South 
Africa, are divided by Fritsch into 1. The Ama-Xosa, 
who inhabit at present thesouth-east portions of the Bantu 
territory, adjoining the sea, between the Cape Colony and 
Natal. To these the name Xa/r, derived from an Arabic 
word applied to them as unbelievers or heathens, is com- 
only given, but the name is sometimes used in a wider 
sense fof the Bantu negroes generally. The Ama-XKosa 
includeethe well-known tribes of Gaikas and Galeikas, 
with whom we were at war in 1877. 2. The Ama-Zulu, 
“$+ Abstract rt of Prof. Flower’s lectures at the Royal College of 
eee March 1 to March x9, on the Comparative Anatomy of, Man, 
mtinued from p. 80. 
e ® ° 
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situated to the north of these, in Natal and Zululand. 
3. The Bechuanas, occupying the central or inland 
country ; and 4. The Ova-hereros, or Damaras, of the 


_ western coast-lands. Each of these divisions is com- 


posed of numerous small tribes, frequently at war with 
each other, and constantly changing in relative impor- 
tance and even locality. The growth of the Zalu nation 
is a striking example of the mutable character of native 
African political combinations. At the commencement 
of the present century they were an extremely insignifi- 
cant tribe, but by the military and political genius of 
their chief, Chaka, who conquered and absorbed all the 
neighbouring tribes, a powerful kingdom waf formed, 
which was consolidated by his successors, Dingaan, 
Panda, and Ketchwhyo, under whom, however, it has 
been destrayed by the superiority of European weapons 
and organisation, at what cost we know too well, Five 
crania of Zulus who were killed in the fatal battle of 
Isandthlwana, on January 22 of last year, hgve already 
reached the museum, through the kindness of Mr. Fynn, 
a magistrate in Natal, Col. Mitchell, the Colonial Secre- 
tary, and Dr, R. J. Mann, and their uniformity of charac- 
ir average 
specimens of the race. They are the,skulls of large, 
powerful men in the prime of life. The capacjty of their 
cranial cavity is 1emarkable, far above tiat op the ordi- 
nary negro, even above that of the lower class of English- 
men, the average of the five being 1,580 cubic centimetres. 
One measures as much as 1,745. Their average latitu- 
dinal index is 75'1, their altitudinal index 76°6. Their 
orbits are remarkably small and low; index 81°7. The 
form of the nasal bones and nasal index (60°7) is charac- 
teristically negroid, but they differ from ordinary negroes 
in two important points. They are not truly prognathous, 
but mesognathous, the alveolar index (100'4) being inter- 
mediate between that of the negro and the European, 
and their teeth are small, the index being only 407. The 
crania of other Zulu and Kafir tribes previously ex- 
amined give similar réSults, especially g larger cranial 
capacity and a less degree of®prognathism than is found 
in the equatorial negro, ‘ 

Another great division of South African people com- 
prises those popularly kpown as Hottentots and Bushmen, 
or in their own language Koi-Koin. They formerly in- 
habited a much larger district than at present; but, 
encroached upon by the Bantu from the north and by 
the Dutch and Enghsh from the south, they are greatly 
reduced in numbers, and indeed threatened with speedy 
extinction. The Hottentots are at present divided into 
three printipal groups—the Namaquas, Korannas, and 
the Griquas. The latter especially are much mixed up 
with other races, and, under the influence of a civilisation 
which has done little to improve their moral condition, 
they have lost most of their distinctive peculiarities. The 
pure-bred Hottentot is of moderate stature, has a 

ellowish-brown complexion, very frizzly hair, which, being 
ess abundant than that of the ordinary negro, has the 
appearance of growing in separate tufts. The forehead 
and chin are narrow and the cheek-bones wide, giving a 
lozenge-shaped visage. The nose is very *flat and the 
lips prominent. The women are often remarkable for 
immense accumulation of fat upon the nates, called 
steatopygy, and also of great elongation of the nymphæ 
and of the preputium clitoridis. In these anatomical 
peculiarities, and in almost evrything’ else except size, 
the Bushmen agree with the Hottengots, In fact they 
appear to be a stunted, outcast branch of the same race 
living the life of the most degraded of savagessamong 
the rocky caves and mountains of the lands where the 
comparatively civilised and pastoral Hottentots” dwelt in 
the plains. Their usual appellation is derived fom the 
Dutch Bosjesman, or “man of the woods,” and the 
have been regarded both by Kafirs and Boers as som 
thing only half human, and have been treated accordingly? 

e e æ 
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and nearly exterminated. Notwithstanding their gene- 
rally low condition of culture, they show remarkable 
pictorial power, drawing ammals especially with life-like 
accuracy. The osteological charaeters of the Bushmen 
are tolerably well illustrated gin the museum both by 
skeletons and crania, Their average height would 
apbeareto be from 4 feet 6 to 4 feet 8 inches, and there is 
very little, if any, difference between the men and women 
in, this respect. The form of the sk@ll is extremely 
chagacteristic, and could scarcely be mistaken for that of 
any other race. It has generally a very feminine, almost 
infantile agpearance; though the capacity of the cranial 
cavity 1s not the’ smallest, exceeding that of the Anda-« 
manese and the Veddahs of Ceylon. In general form the 
cranium is rath@r oblong than oval, having straight sides, 
a flat top, and especially a vertical forehead, which rises 
straight up from the root of the nose. The lower 6cci- 
pital region is greatly developed, in marked contrast to 
that of the Andaman islanders. They are moderately 
dolichocephalic or mesaticephalic, the average of ten 
specimens being 75'4. The height®is in all considerably 
less than the breadth, the ayerage idtex being 71'1, so 
that they are decidedly low skulls. The zygomata are 
little develaped, the malars project forwards about as 
much as in the Mongolian races, giving a nasi-malar angle 
of 140°. The glabella and supra-orbital ridges are little 
developed except in the oldest males, The orbits are 
elongated and low (average index 81'4), the space between 
the orbits very wide and fiat, there being no depression at 
the root of the nose, A large portion of the ascending 
process of the maxilla is visible on each side of the nasals. 
The nasal bones are extremely small and flat. and the 
rages wide; the average nasal index being 60°8, so 
that they are the most platyrhine of all races. On the 
other hand they are rarely prognathous, In this, and 
some other characters, there is much that recalls the 
infantine condition of the true negro. š 

Inhabitants of North Africa.—The whole of the 
various populations inhabiting thé portion of Africa 
north of the Sahara Desert, from the Atlantic coasts 
as far south as the River Senegal on the west to the 
Red Sea on the east, belong to a completely different 


‘type of mankind from that which we have been last 


consid@éring, and, as before mentioned, the boundaries 
between the two types coincide remarkably with thos¢ of 
zoological regions, as indicated by distinct characters of 
the fauna. As must naturally have happened during the 
vast length of time during which the people of Northern 
Africa and the negroes have occu id. contiguous regions 
since the drying up of the Sahara Sea, with absolutely no 
physical barrier between them, considerable intermixture 
has taken place along the frontier line, and even for some 
distance into the territories of each at certain points. In 
the east, especially, the superior northern race has en- 
croached far southwards, and the practice, which has 
existed from the most ancient times down to our own, of 
rapon eE the negroes into the northern coufitry as slaves 
and soldiers, has given rise to a,considerable modifieation 
of the type in certain districts. e 5 
Besides the negro element which has thus partially and 
locally modified the characters of the inhafitants of 
Northern Africa, at least two other adventitious ele- 
ments, although with differences small compared with 
those last named, appear to have come into district 
and assisted to diversify ‘the physical type. he evi- 
dence on which the first of these rests is rather shadowy ; 
but to account for the considerable number of individuals, 
esptcially in Marocco, who depart at least in cdlour from 
thé prevailing North African type, and have fair com- 
plexions, eyes, and hair, gn immifration of a northern race 
1s supposed; and as all such immigrations within the strictl 
historic period, such as that of the Vandals (A.D. 500 
have been on too small a scale or too temporary to effect 
such® permanent change ig a consiferable portion of the 
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population, and as there is evidence from Egyptian monu- 
ments of fair people (the Tamahou) inhabiting North 
Africa, to the west of Egypt, at least 1500 years B.C., this 
race has been associated with the builders of the mega- 
lithic monuments found sgattered over the west of Europe 
and the north-west of Africa, who are supposed to have 
invaded Africa by way of Spain and Tangiers. The 
invasior of the country by Semitic races from the East, 
the Phcenician® and Carthaginians, and more recently 
the Arabs, who overspread North Africa by way of the 
Isthmus of Suez in the seventh and tenth centuriés, and 
impressed the Mohammedan religion upqn all these 
regions,’rests upon surer historical evidence. The basis 
of the population of Marocco, Algiers, and Tunis are 
the’ Berbers, descendants of the Libyan$ or Lebou of the 
ancient Egyptians. An important section of them are the 
Kabyles of the French. They are mostly a settled and 
pastoral people. The Moors are mixed descendants of 
Arabs and Berbers, residing in towns. The Bedouins are 
the Arabs who still lead a nomadic life in the desert. 
There is much ın corfmon in the physical characters of 
all these people, 2nd indegd with those of the South of 
Europe and South-West of Agia. They belong mainly to, 
the group called Melanochroi by Prof. Huxley. 

The Berber type, which perhaps forms the basis of the 
population of North Africa, is thus desgribecbby Topinard, 
by whom it has been carefully studied. The height 1s slightly 
above the mean, 1°68m. f.e., 5 feet 6'1 inches. Theskin, 
white in infancy, aen] becomes brown by contact with 
the air; hair black, straight, and abundant ; eyes dark 
brown ; skull dolichocephalic (index 74°4), leptorhine 
(44°3), and moderately orthognathous. The face is 
less elongated and of a less regular oval contour than in 
the Arab. The straight forebead presents at the base a 
transverse depression; the superciliary crests are well 
developed; the nose is sunken at the base, often arched 
without being aquiline. The moral and social qualities 
of the Berbers are contrasted with those of the Arabs, 
considerably to the*disadvantage of the latter. 

The enterprising and commercial spirit of the Arabs 
has led to their extension over a very considerable part of 
Africa, along the north as far as Marocco, and down the 
east coast beyond Zanzibar, and once, in association with 
Berbers, and under the name of Moors, they effected a 
ny tone for a considerable period in Spain and the south 
of Fragce. Physically they area fine race. Their skull, 
seen from above, forms a perfectly regular oval. Their 
face, long and thin, forms another oval, with a not less 
regular contour, pointed below. Their colour is perfectl 
white until subjected to the action of the air, when it 
bronzes with facility. The hair and beard are smooth, 
and black as jet, the limits of their implantation are 
clearly marked: eyes black, the palpebral openings elon- 
gated, almond-shaped, and bordered with long black eye- 
lashes ; forehead not much elevated. The curve of the 
nose and retreating chin give to the profile a form rather 
rounded than straight. The superciliary arqhes and 
glabella little developed; the root of the nose is little 
hollowed, so thatethe forehead and the dorsum of the 
nose are almost in a straight line. The nose is aquiline, 
and its Point detaches itself from the alz and descends 
downwards, recurved like the beak of an eagle. The 
cheek-bones do not project; the mouth i$ small, the teeth 
white apd vertical, the ears well made and rather small, 
and close to the head. The skuli is gubdolichocephalic 
(index 740), and the nose leptorhine, 45°5. 

A branch of the North African people which has 
received’ much attention from anthropologists is®that 
called Guanche, which formerly inhabited the Canary 
Islands, and which previous to the discovery and conquest 
of the islands by the Spaniards in the fourteenth century 
had long been isolated from alfother people, and had 
attained to a peculiar civilisation, of its own, pre- 
serving somewhat $f the pyrity of type generally® found 


e 


under such circumstances. The custom of embalming 
their dead in a mummified condition in rock sepulchres 
has permitted us to become acquainted with their physi- 


cal characters. They were of small stature, and rather 
resembled the Berbers of the adjoining coast than any of 
the negrS races, Their skull was of the mesaticephalic 
form, having an average cephalic index of 76°5, and was 
considerably lower than it was broad. The face was not 
prognathous, the nose was leptorhine, and at least those 
inhabiting the island of Teneriffe, who are best known to 
us, are remarkable for the low and elongated orbits, 
having, according to Broca, the lowest orbital index 
(77) of any race. In this respect and some others they 
resemble the ancient skulls of the reindeer period foufid 
in the cave of Cro-Magnon in the South of France, and it 
has been thought that they may be related fb that race. 
It should be mentioned, however, that the Guanche 
skulls from Teneriffe in the collection of Dr. Barnard 
Davis donot altogether bear out this view, as they have 
a considerably higher orbital index than those measured 
at Paris. 

Of all the pepple of North Africa’ the Egyptians are 
undoubtedly the most interesting. ‘When history 
begins to dawns the first object the ight strikes upon, and 
which fq a long time alone rears its form above the 
general głoom® is the civilisation of ancient Egypt. On 
spuey we find this thoroughly organised civilisation, 
fully supplied with all the necessaries and many of the 
embellishments of life, and which is alone visible in the 
dawning light, must have existed through ages long prior 
to the dawn. It recedes into the unfathomable depth of 
time far beyond the monuments and traditions.” The 
yalley of the Nile has been for thousands of years the 
scene of many events which have affected the ethnological 
characters of its population. Invasions and conquests 
more or less complete from the east, the north, the west, 
and the south ; importation to its interior from all the 
regions around of prisoners gnd slaves in enormous 
numbers, many of whom have become permanent settlers 
and integral parts of the p8pulation : yet through all the 
lapse of years since’ the period from which 'the first evi- 
dence of the condition of man in that region has come 
down to us to the present day the mass of the population, 
through all the political vicissitudes which they have 
undergone, have presented the same general physical 
type. Notwithstanding the mixture of Semitic or Syro- 
Arabian nations, as ın the Hyksos, who ruled in the Delta 
for nearly 500 years, and the Arabs of Jater times, the less 
important Pheenician, Jewish, and Greek immi tion in 
the north, that of the Persians from the east, and Lybians 
from the west, and the Ethiopians from the south, the Copts 
and Fellahs of modern Egypt are the little changed lineale 
descendants of the subjects of the Pharaohs of the early 
empire. The Physical characters of these are preserved 
to us fortunately by artistic representations, graphic and 
sculptural, and the still more trustworthy evidence of 
mummified bodies. Although there are considerable signs, 
as might be expected, of admixture with other races here 
and there, the general uniformity is striking, especially as 
it extends trough so long a period of time. If variations 
appear at particular epochs the original type constantly 
reasserts itself, almost, if not quite, in its primitive 
purity. 

In size the ancient Egyptians were not large, and rather 
delicately built; their &air was long, soft, straight, or 
wavy, and black¢ their cranium oval in form, and the 
average cephalic index is on the borders between mesati- 
cephaly and dolichocephaly, and tolerably uniform in 
differeng series, collected and measured by different 
observers. Thus Morton gives the average of 43 speci- 
mens fh American museums as nearly 75 ; Broca that of 
sm crania at Paris as 75°58; while the average of 33 in the 


*College museum is 75'4. Of the latter but one is as high 


as 80°7, and one as low as 69°6. Of the others, 20 are 


s ` ° 
es e e 


« 


100 


— 





above 75°0, or belonging to the mesaticephalic class, and 
11 below 75°0, or dolichocephalic. The average alti- 
tudinal index is below that of the latitudinal, viz., 73'1. 
The average cranial capacity of the males is 1,454 cubic 
centimetres. They are almost as orthognathous as Euro- 
peans, and have teeth of the same comparatively small 
size; the dental index being in 7 male skulls 40°8 and in 
8 females 41'2. The nasal mdex of 81 measured by 


æ ° Broca was 47°88, and this was found to be tolerably con- 


œ of negro blood. 


stant in mummies of different historical periods, The 
average nasal index of 25 in the College collection 1s 
rather higher, viz., 48°7. The orbital index of te same 
crania is 86'2. Of modern Copts unfortunately but few 
crania have been hitherto available for examination ; but 
Broca gives the latitudinal index of 12 at 76°39, and the 
nasal index &t 47°15. 

The cranial and other characters of the Egyptians 
correspond in the main with those of the Berbers and 
other inhabitants of North Africa, and they, must be 
placed in the same general category in any classification 
of the human race founded on anatomical characters. 
They have no affinities with the negroes, except such as 
may easily be accounted for by the occasional admixture 
Indeed it is almost ramarkable that 

there are not more signs of this having taken place. 

Some authors have supposed a Turanian*origm for the 

Egyptians, but if this term is to be taken in any sense as 

equivalent to Mongolians, there is absolutely no support 
for it in their osteological characters; all the characteristics 
of the Mongolian races are entirely absent in the Egyptian 
skull. Still less can any resemblance be seen to the 
Australian, whose skull, compared with that of an 
Egyptian, presents almost as great a contrast as can be 
found within the limits of variation of the human cranium. 
The angular form, limited capacity, wide zygomata, pro- 
jecting supraorbital ridges, short flattened nasals, wide 
nasal aperture with rounded inferior border, great 
alveolar prognathism, pees chin, and immense teeth, 
characteristic of the AuStralian, are all wanting in the 

Egyptian, In fact the Egytiam belongs by all his 

anatomical characters to the type caed by Blumenbach 

Caucasian. The much vexed questions, Who were the 

Egyptians? and Where gid they come from? receiye no 

answer from anatomical investigations, beyond the very 

simple one that they are one of several modifications of 
the great group of races which inhabit all the lands 
surrounding the Mediterranean Sea ; that they here hved 
in their own land far beyond all periods of tıme measured 
by historical events, and that in all probability it was 
there that they gradually developed that marvellous civi- 
lisation which has exercised such a powerful influence 
eover the arts, the sciences, and the religion of the whole 


of the Western world. 
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Canada and the United States during’ September, 

1877, atmospheric pressure was everywhere above 
the normal except over a small triangular patch bounded 
by the Gulf of Fundy, Chesapeake Bay, and the entrance 
to Lake Superior. The deficiency was greatest in the 
North-Western States from Leasenworth to Lake Winni- 
peg, where it amounted to nearly the ¢enth of an inch, 
and on the coasts of the Gulf of Mexico, the deficiency 
at Mobile being o'o74 inch. Pressure was also under the 
normal over Greenland, the Atlantic, the Spanish Penin 
sula, Italy, nearly all Austria and Prussia, the whole of 
Russia and Siberia, except a patch stretching ina R.N.E. 


and S.S.W. direction about Lake Baikal. The centres, 


of greatest depression were in the Atlantic between 
Greenland and the Azores, over a rather broad region 
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extending eastwards from Moscow to the Obi, and from 
Pekin northwards to Nertschinsk, the greatest depressions 
below the normals of these regions for September being 
respectively o*112 inch, 0°130 inch, &nd 0’o§r inch. 

Pressures were above the nermal over the whole of 
North-Western Europe, including Iceland, Sweden, Nor- 
way, D@nmark, the Netherlands, France, and Germany 
as far as Pressburg, the greatest excess, 0'303 inch, 
occurring in the extreme north-west of the*British Islands, 
But @he most extensive region of unusually high pressure 
embrated the whole of Southern Asia, including Japan, 
China, except the extreme north, India, Syria, and also 
Egypt; and the whole of Australia, Tasmania, and New 
Zealand was also above the normal, and very considerably 
so, the excess &t Deviliquin, on the Murray River, 
reaching 0'265 inch, 

The most remarkable disturbance in the temperafure 
arising out of this abnormal distribution of pressure and 
the winds necessarily resulting therefrom, occurred over 
the whole of Europe, except Italy and the Spanish 
Peninsula. If the Weather Map bé& examined, it will be 
seen that from the west of the “British slands pressures 
steadily diminished on procgeding eastward over Europe, 
and along with this diminution of pressure pretty strong 
northerly winds prevailed, except in the two peninsulas 
already referred tq, where winds were southerly and the 
temperatures consequerttly above the normal. Cade the 
influence of these northerly winds the temperature of 
Europe from the North Cape southwards fell greatly 
below the average, a deficiency of 5°o or upwards being 
experienced at the North Cape, Christiania, Memel, 
Gulynki, Warsaw, and Prague. In Siberia, to the east of 
this cold region, southerly winds prevailed and high tem- 
peratures consequently ruled, the excess above the-normal 
temperature being 6°°3 at Taschkent, 4°0 at Semipala- 
tinsk, and 2°5 at Jenisseisk and Irkutsk. Southerly 
winds also prevailed over Iceland and Greenland, raising 
the temperature above the normal, the excess,on the 
west of Greenland being about 4%o, and in the north- 
west of Iceland 5°°0, The Weather Map shows strong 
southerly winds also over Canada and the northern half 
af the United States, where consequently the temperature 
was high for the season, the excess being from 2°0 to 
3°0, rising even at some places to nearly 4°‘o. Further 
south the excess was much less ; and in some cases thére 
was even a deficiency, as about Cape Hattera where 
northerly winds will be’seen from the Map to have swept 
over that coast, and the temperature fell a degree and a 
half below the average; and along the upper reaches of 
the Arkansas and Red rivers, or to westward of the region 
-of lowest pressure, where, winds being northwesterly, the 
temperature fell nearly a degree below the normal. 

In India, pressure was unusually and continuously high 
from the beginning of the year, except in August, when 
it fell below the average over the region of the Lower 
Ganges and Assam. In September, however, pressure 
again became unusually high over all India; the excess 
being greatest along the northesn coasts of the Bay of 
Bengal and the central districts from Visagapatam to 
Ajmere. In Assam the excess was considerable, and the 
rainfall exceeded the average, whereas ın Orissa, Western 
Bengal, and Berhar the rainfall was scanty. The excess 
above the norm pressure was also considerably less over 
Southern India and Ceylon than it was to norhward ; 
and with this disgribution of the pressure occurred the 
memorable feature of the meteorology of India for the 
mongh, viz, an unusual strength of the south-west 
mongoon over the west of India from Goa southward, 
accompamed with an abnormally heawy rainfall on that 
cdast, which extended eastward dver the Deccan and the 
greater part of the Madras Presidency, and thus termi- 
mated the dis@strous fargine which had wasted Mysore 
and a large portién of*the Madras Presidency during the 
previdis two years, os 
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CONTRIBUTIONS TO MOLECULAR PHYSICS 
IN HIGH VACUA! 


TEIS paper is a dbntinuation of the Bakerian Lecture 
“On the Iluminafton of Lines of Molecular Pressure 
and the Trajectory of Molecules,” read before the Royal 
Society, December 5, 1878. Phenomena thefe briefly 
referred to have since been more fully examined ; new 
facts have been observed, and their theoretical beasings 
discussed ; and numerous experiments suggested by Prof. 
Stokes and others have been tried, with the result of 
acquiring much information which gannotefail to be of 
® value in assisting to evolve a theory capable of embracing 
all the phenomena under discussion. | 
Experiments previously described have shown that the 
molecular stream hypothesis is the correct one. Accord- 
ing to this, the molecules of the residual gas, coming in 
contact with the negative pole, acquire a negative charge, 
and immediately fly off by reason of the mutual repulsion 
exerted by similarly electrified bodies. Were the indi- 
vidual molecules solely acted on by the initial impulse 
from the negative pola they would take a direction 
accurately normal to the gurface repelling them, ang 
would start with their full velocity. But @he molecules, 
being all negatively electrified, exert mutual repulsion, 
and therefore diverge laterally. Thesneg¢tive pole, like- 
wise, not only gives an initial intpulse to the molecules, 
but it also continues to act on them by repulsion, the 
result being that the molecules move with an accelerating | 
velocity the further they get from the pole. The lateral 


divergence of the molecules, owing to their negative 


the more the molecules lose negative charge, and the less 
divergent the stream becomes. This hypothesis is borne 
out by facts. When the vacuum is just good enough to 
allow the shadow to be seen, it is very faint (owing to few 
molecular rays), but is quite sharp (owing to the divergence 
of the fmolecules laterally), The variation in mutual 
repulsidh is shown by the fact that the focus projected 
from a concave pole falls beyond the centre of curvature, 
and varies in position with the exhaustion, being longer 
at high than at low exhaustions, 

Assuming that the phosphorescence is due, either 
directlyeor indirectly, to the impact of the molecules on 
the phosphorescent surface, it is reasonable.to suppose 
that a certain velocity is required to produce the effect. 
Within the dark space, at a moderate exhaustion, the 
velocity does not accumulate to a sufficient extent to 
produce phosphorescence ; but at higher exhaustions the 
mean free path is long enough to allow the molecules to 
get up speed sufficient to cause phosphorescence. At a 
very high exhaustion the phosphorescence takes place 
nearer the negative pole than at lower exhaustions; this 
I consider results from the initial velocity of the molecules 
being sufficient to produce phosphorescence, their greater 
speed being daie to the fewer collisions near the negative 

ole. 

P The lamin8us boundary to the dark space round the 


against molecule, producing phosphorescence of the gas 

in the same way as the impact of molecules against 

German glass produces phosphorescence of the glass. 
The following experiments were commenced at the 





electricity, will naturally increase with the amount of 
charge they carry; the greater the number of collisions 
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is a rectangular plate of aluminium, folded as shown in | 
section Fig. 2; the other terminal 4 is a flat disk of 
aluminium set obliquely to the axis of the tube. In front 
of the pole 4 is fixed a screen of mica, with a smail hole | 
in it, as shown at c; this hole is not in the axis of. the | 
tube, but a little to one side of it, so that rays starting | 
normally from the centre of the pole 4 may pass through | 
it and strike the glass at æ, whilst at the same time rays 
passing djrect between the poles a and / can also pass 
through the hole. ° | 
he questions which*this apparatus was to answer are: | 
(1) Will there be*molecular projections from the negative 
pole, a, in two series of plane strata normal to the sides 
of the individual furrows, or will the projection be perpen- 
dicular to the electrode as a whole, 7.4 along the axis of 
the tube? and (2), Will the molecular rays from the pole 
č, when it is made negative, issue through the aperture of 
the screen, along the axis of the tule, z.e., direct to the 
positive pole, or will they leave the pole normal to its 
surface and strike the glass as shown at d ? 


5 o 
The tube was exhausted and connected with an induc- 


tion coil; the fòllowjng results were obtainede—At i 


moderat exhaustion, the corrugated pole being made 
* “Contributions to Molecular Physics ® High Vaga. Magnetic ec- 

tion of Molecular Trajectory; Laws of @fagnetic Rotation in High and 

Vacua; Phosphorogenig Properties of Mol®cutar Bischarge.” By William 


suggestion of Prof. Maxwell :— 
A tube was made as shown in Fig. 1. 


The terminal æ 
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negative, the dark space entirely surrounds it, slight 
indentations being visible opposite each hgllow, where 
there also is a linear concentration of blue light. The 
appearance is in section as shown in Fig. 2, At higher 
exhaustions the luminous margin disappears and the ray? 
which previously formed the blue foci are now projected 
on the inner s@irface of she tube, where they make them— 
selves evident in green phosphorescent light as portions 
of ellipses formed by the intersection of the several sheets 


1 





o Fis. 3. 


. 
owe Df molecular rays with the cylindrical tube. Fig. 3 shows 


this appearance. 





» F.R.S, (ExtPacts from a papewin the Philosophical 7Minsactio€® 
oË the Royal Society, Part 2, 1879 = 


When the other pole was made negative, and the 
KJ . 
. ee A 3 


negative pole is probably due to the impact of molecule . 
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exhaustion was such that the dark space extended about 
8 millims, from the pole, the first appearance noticed was 
that of a ray of dark blue light issuing through the hole 


had lost some of their sensitiveness, owing to previous 
bombardment. È 
This effect of deadening produced on glass by long- 


in the mica screen, and shooting upwards*towards the | continued phosphorescence was shown in a very striking 
side of the tube, but not reaching it. Fig. 4 shows the | manner at a lecture delivered at ghe Royal Institution on 








Fic. 4 


dark space round the pole, and the ray of blue light. 
increasing the exhaustion this blue line of light, and the 
luminous boundary to the dark space, disappeared, and 


presently a green oval spot appeared on she side of the | current was first turned on. 


tube, exactly on the place previously marked where the 
rn issuing normal from the surface of th@ pole should 
l 


e 
. 

It happened that this oval spot fell on a portion of the 
tube where one of the elliptical projections from the 
opposite (corrugated) pole also fell when that was made 
negative. Thus by reversing the commutator I could get 
a narrow band of green phosphorescent light from one 

le, or a wider oval of green light from the other pole, to 
fall alternately on the same portion of the glass. Fig. 5 
shows these effects, which, however, did not occur together 
as represented in the figure, but alternately. 

The narrow band shone very brightly with green 
phosphorescence, but on reversing the commutator and 
obtaining the oval spot, this was seen to be cut across the 
middle by a darker band where the phosphorescence was 
much less intense. The light of the banel was always 
more intense than that from the spot » the impacts from 
the one being more concentrated than from the other, 
owing to the shape and position of the poles; mereover 
the experiments had bees first tried with the corrugated 
pole negative. The glass along the band gradually 
becomes deadened by repeated impacts, and will not 
readily phosphefesce in reply to the weaker blows from 
the flat plate, although it still responds to the more 
energetic bombardment from the corrugated pole. This 
phenomenonglmost disappears at very high exhaustions, 
or if the tube is allowed to rest for some time. The tired 

lass then recovers its phosphorescent power to some 
tent, but not completely. 
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To obtain this action in a more griking manner, a tube 
was made having a metal cross og a hinge opposite the 
negative pole. The sharp image of thegcross was pro- 
jected on the phosphorescent end of the bulb, where it 
appeared black on a green ground. After the coil had 
been pee for some time a sudden blow caused the 
cross to fall down, when immediately there appeared on 
the glass a bright green cross on a darker backgr@und. 
The part of the glass formerly occupied by the shadow, 
having been protected from bombardment, now shone out | 


d 





with full intensity, whilst the adjacent parts of the glåss 
e 


April 4, 1879, when the image of a cross was stencilled on 
the @nd ef a large pear-shaped bulb. 

I subsequently experimented further with this biflb, and 
found that the image of the cross retained firmly 
stenc@lled on the glass. The bulb was then opened and 
the wide end heated in the blowpipe flame till it was quite 
soft and meljed out of shape. lt was then blown out 
again into its original shape, and re-exhausted; on con- 
necting it with the induction coil, the metal cross being 
down out of theine of discharge, the original ghost ‘of 
the cross was seen to be still there, showing that the 
deadening of the phosphorescing powers the glass pro- 
duced by the first experiment at the Royal Institution 
had survived the melting-up and re-blowing out of the 


On | bulb. 


When ex 
the line o; 


imenting with this apparatus a shifting of 
molecular discha: was nêticed when the 


The flat pole å (Fig. 6) being 
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negative and the line cd being normal to its gurface, the 
spot of light falls accurately on d, when the exhaustion is 
sufficiently good to give a sharp oval itage of the hole c. 
But at higher exhaustions, when the outline of the image 
of c becomes irregular and continually changing, the patch 
of Jight at the moment of making contact is sometimes 
seén at z, and then almost instantly travels from ¢ to æd, 
where it remains as long as the current passes. The 
passage of the spot from e to dis very rapid, and requires 
close attention to observe it, If the coil is now stopped 
for a longer or shorter time, and contact is again made 
the same way as before (ò being negative), the spot does 
not now start from position ¢, but falls on æ, in the first 
instance. This can be repeated any number of times. 

If now the pole å be made positive even for the shortest 
possible interval, and it then be made negative, the 
original phenomenon occurs, and the spot of light starts 
from e and rapidly travels tod. After this it again falls 


| on d, ab initio, each time contact is made, so long as å is 


kept the negative pole. There seems no limit to the 
number ofgtimes these experiments can be repeAted. The 
explanation of this result appears, to depend on a tem- 
porary change in the condition of the wall of the glass 
tube when positively electrified molecules beat against it, 
a change which is yndone by subsequent impact from 
negative molecules, “This phenomenon is closely con- 
nected with som@ shadow and penumbra experiments 
described further on, and as the same explanatign will 
apply to both I will gefer any theoretical remarks for the 
present. 

A suggestion was made by Prof. Maxwell that I should 
introd@ce a third, idle, electrode in a tube betwe®n the 
positife „and negative electrodes so that the molecular 
stream might beat upon it, ṣọ as to*see if the molecules 
gave up any electrical charge when impinging on an 
obstacle. A tube was thefefore made as decent in Fig. 7; 
% and å are the œdipaey terminals ; c and d are large 
@uminivn disks nearly the djameter 8f the tube, con- 


[| 
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nected with outer terminals. 
connected with the induction coil, an earth wire was 
brought near the idlq pole c, and a gold leaf electroscope 
seas Eecaght near d. 
On passing the curreft at inferior exhaustions, when 
the dark space is about 8 millims. from the negative pole, 
. - 





Fig. 7. £ e 


no movement of the gold leaves takes place whether a or 4 
is negative, and whether c is copnected with earth or is 
insulated. 

At a good exhaustion, when the green phosphorescence 
of the glass is strong, the gold leaves are only slightly 
affected whichever way the current passes. 

_ On increasing the exhaustion to a very high point, so 
that the green phosphorescence gets weaker and the spark 
has a difficulty in passing, the gold leaves are violently 
affected. When the pole a is negative and 4 positive, the 
, leaves diverge to their fullest extent. On examining their 
potential it is found to be positive. The coil was stopped 
and the gotd leaves remained open. A touch with the 
finger taused they to collapse. They then gradually 
opened again, but not to the original extent. The finger 
again discharged them, when they reopened slightly a 
third time. Experiment showed that the electrical excite- 
ment took many minutes to recover equilibrium. eA 
Leyden jar put to the idle pole æ was charged pqgitively. 
The earth wire and electroscope remaining, as shown 
in the figure, the direction of current was reversed so as 
to maRe a positive and å negative. The gold leaves were 
now less strongly affected ; they opened a little, and re- 
mained quivering, as if under the influence of rapidly- 
alternating currents. 
« The wires were rearranged as shown in Fig. 8, ġ and d 
. 
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~ being connected with the coil. When d was madqnega- 
tive, faint sparks about 1 millim. long could be drawn by 
the finger from 2; byt when Z was made positive the 
sparks from c were 10 millims. long. The same results 
are obtained when the finger is grought near a, so long as 
cremains insulated. If, however, c ke? connected with 
_ earth by a wire, np sparks can, be fot from a, wkichevey 
way the current passes betfeen 6 and ¢. Connecting a 
» 


The poles a and 4 wera | with earth diminishes the length of the sparks, which can 


be drawn from ¢ by about one-half. 
The poles and é being connected with the coil and 
the idle poles c and @ having loose wires hanging from 
them, the wires were strongly repelled from each other. - 
The above experiments show that an idle pole in the 
direct line between the positive and the negative poles, 
and consequently receiving 
cules driven from the negative pole, 


has a strong positive 
charge. 


It now became of interest to ascertain whether the tra- ° 


jectoryebf the molecules suffered any deflection in passing 
an idle pole when it was suddenly uninsulated by an earth 
contact. For this purpose I used the tube described fh a 
former paper,’ where the shadow of an aluminium star 
was projected on a plate of phosphorescent glass. So 
long as the aluminium star is insulated, the shadow is 
sharp, as already described; but on touching the star to 
earth, the shadow widens out, forming a tolerably well- 


-| defined penumbra outside the original shadow, which can 


still be seen unchanged in size and intensity. On re- 


moving the eagh connection, the penumbra disappears, - 


the umbra remaining as before. The same penumbra 
is produced ly connecting the idle pole with the negative 
pole thwough,a very high resistance, such as a piece of 
wet strihg, mstead of connecting it with earth. On 
bringing a magnet near the negative pole, the shadow of 
the (insulated) star is much increased in definition, the 
adjacent luminous parts of the screen becoming more 
luminous. Touching the star now brings a large, some- 
what blurred, penumbra round the original image. The 
penumbra obeys the magnet the same as the umbra, 

The aluminium star was now made the positive pole, 
the other pole remaining unchanged. The shadow of the 
star was projected on the phosphorescent plate of the 
same sharpness and almost the same intensity of light and 
skade as if the positive pole had been the one ordi ari 
used as such. The image obeyed the magnet n f 
ee his arrangement the penumbral action could not be 
tested. a 

This, therefore, confirms the above-described results— 
that th¢ idle pole, the shadow of which is cast by the 
negative pole, has strong positive charge. 
stream of molecules must be assumed to carry negative 
electricity ; when they actually strixe the idle pole they 
are arrested, but those which graze the edge are attracted 
inwards by the positive electricity, and form the shadow. 
When the idle pole is connected with earth its potential 
would become zero were the discharge to, cease; but, 
inasmuch as a constant positive charge is kept up from 
the passage of the current through the tube, we must 
assume that the potential of the uninsulated idle pole i$ 
still sufficiently positive to neutralise the negative 
which the impinging molecules would give it, and leave 
some surplus of positive. The effect of alternately unin- 
sulating and insulating the idle pole is therefore to vary 
its positive electricity between considerable limits, and 
consequently its attractive action on the molecules which 
graze its edye.* 


Experiments were tried with an idle pole and shadow | 
At such a - 


tube whilst the exhaustion was going dn. 
rarefaction that the shadow can just be made out, it is 
quite sharp; touching the idle pole causes a small 
penumbra to appear *round its shadow. When the 
exhaustion is at the best point for obtaining the green 
phosphorescenc@ on the glass, the shadow is very sha 

and well defined ; and connecting the idle pole with eart 


give a much wider penumbra, the width of the penmi } 
en the 


increasing with the degree of rarefaction. 


3 PM. Trans., 1879, vol. 170, 47: 
? Lam aware that the theory whisk mi 


4 
akes these effects of dein der f 
end on electrostatic attractions and repulsions is to some grave et 


tions; still it was that which in a great measure guided me in my experiments, 
and ft could not well be omitted without reducing the dessin of them to 
a dry record of apparently unconnected facts. 
. KJ - 
te 7S -. 
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vacuum is so high that. the spark has difficulty in 

assing, the penumbra (which becomes visible on insu- 
ating the idle pole) is much wider than before, and 
apparently eight or ten times as wide as it was at the 
lowest exhaustion at which observations were taken. 

If the object whose shadow is cast on the scteen isa 
non-conductor (such as a piece of glass rod), its*shadow 
remains constant at all exhaustions, no penumbra being 
visible, as it cannot be uninsulated. 

Prof. Stokes, whose suggestions throughout the course 
of this research have been most valuable, considered that 
much information might be gained by experimenting with 
an apparatus constructed in the following manntr : the 
twe poles of the tube (Fig. 9) are at aandé. Atcisa 


E 





Elevation. 
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fluorescent screen; dis a fixed bar of aluminium, and ¢ 
is another aluminium bar hanging from a platinum pole /, 
bya metal chain. The bar and pendulum are on opposite 
Sides of the horizontal axis of the tube, as shown in the 
plan, so that when pro erly exhausted agd the pole a 
made negative, the shadows of Bar and pendulum shall 
fall side by side on the screen, as shown in Fig. 9A. 
On swinging the pendulum, the shadow alternately over- 
laps and recedes from the shadow of the bar (Figs. 98 
and 9c). 

This apparatus was tried many times with ag induction 
coil, and also with a Holtz machine; but the results 
were not sufficiently definite to render it safe to draw any 
inferencefrom them. By the kindness of Mr. De La Rue 
I have lately had the opportunity of experimenting with 
his large chloride of silver pate and the results now 
come out with great sharpnessSand with none of the 
flickering and indecision met with when forking with an 
induction-coil. 

The tube was so adjusted that the pendulum hung Tree, 
and a narrow line of molecular discharge passed between 
the edges of the bar and the pendulum, forming a line of 


light between the two shadow$ on the screen (Fig. 9A)., 
When the pendulum was set swinging, and the idle pole |e 


J connected with it was kept insulated, the regular appear- 





interfered with, That is to say, the shadows followed the 


successive positions between those shown in Figs. .9B 
and 9c almost as if they had been cast by a luminous 
point in place of the negative pol@ As the shadow of 
the swinging pendulum came very near that of the bar, 
the latter shadow seemed to shrink away, showing that 
the *pentlulum itself exerted slight repulsion pn the 
molecules which passed close to its edge. 

The pendulum was again set stationary, as shown on 
the plan (Fig 10), the line of light ‘separating the two 





being at f so that the appearance on the screen was as 
shown at Fig. 9A. The pendulum pole was then con- 
nected with earth, and instantly the line of light which 
separated the poles moved from é to% through an angle, 
measured from e, of about 30°,éhe shadow widening out 
and getting indistinct at the same time. 

When the pele a was negative and å positive, the bar 7 
and pendulum ¢ were each found to be positively electri- 
fied. The ofttsida of the glass tube, both near the 
negative pole and ner the positive pole, was also 
positively electrified. : , 

The above experiments were tried with 6300 cells, a 
resistance equal to 800,000 ohms being interposed. The 
current through the tube was 0’00383 weber. These 
measurements were taken by Mr. De La Rue, to whom I 
am greatly indebted for permission to experiment with 
his magnificent battery, and who himself kindly assisted 
me in making the arrangements. WILLIAM CROOKES 


(To be continued.) 





ROCK-WEATHERING, AS ILLUSTRATED AN 


CHURCHYARDS* 


EOUEARATIVE SS: little has yet been done in the 
< way of precise measurement of the rate at which the 
exposed surfaces of different kinds of rock are remoyed 
in the pfocesses of weathering. A few years ago some 
experiments were instituted by Prof. Pfaff of Erlangen 
to obtain more definite information on this subjecte He 
exposed to ordinary atmospheric influences carefully mea- 
sured and weighed pieces of Solenhofen limestone, syenite, 
granite (both rough and polished), and bone. At the end 
of three years he found that the loss from the liméstone 
was equivalent to the removal of a uniform layer 0°04 mm 
in thickness froin its general surface. The stone had be- 
come quite dull and earthy, while on parts of its surface 
fine cracks and incipient exfoliation had appeared.* The 
time during which the observations were continued is 
however too brief to allow any general deductjons to be 
drawn from them as to the real average rate of disinte- 
gration, Prof. Pfaff relates that» during the periof a 
severe hailstorm broke one of the plat@ of stone. An 
exceptionally powerful cause of this nature might make 
the loss during a shogt interval considerably greater than 
the true average of a longer period. 

It occurred to Ñe recently that data of at least a pro- 
visional value might be obtained from an examination of 
tombstones freely qxposed to the air in graveyards in 
cases where their dates remained still legible or might be 
otherwise ascertained, I have accordingly paid attention - 
to th® older burial-grounds in Edinburgh, and have 
gathered together some facts which have perhaps suffi- 
cient interest and noveltyeto be communicated to the 
Society. á i ; 

At the outset i}? is of cougse obvious that in seeking for 
Pict, E toad 0 the Rtyal Society of Edinbyreh, on April 1% by 


ance of the moving and fixed shadows was very slightly 2 “ Allgemeine Geologie als exacte Wissenschaft,” P. 317- 
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data bearing on the general question of rock-weathering 
we must admit the kind and amount of such weathering 
visible in a town to be in some measute different from 
what is normal in natere. So far as the disintegration of 
rock-surfaces is effectedgby mineral acids, for example, 
there must be a good deal more of such chemical change 
where sulphuric acid is copiously evolved into the attho- 
sphere ffom thousands of chimneys than in the pure air of 
country district§, In these respects we may regard the 
disintegration in towns as an exaggeration of the nogmal 
rate. Still the difference between town and country may 
be less than might be supposed. Surfaces gf stone are 
eapt to get begrimed with dust and smoke, and the crust of 
organic and inorganic matter deposited upon them may 
in ho small measure protect them from the greater chemi- 
cal activity of the more acid town rain, In regard to 
theseffect of daily or seasonal changes of temperature, on 
the other hand, any difference between town and country 
may not impossibly be on the side of the town. Owing 
probably to the influence of smoke in retarding radiation, 
thermometers place@¥in open spaces in town commonly 
mark an extreme fiocturna] temperature not quite so low 
as those similarly placed in the suburbs, while they show 

a maximum, day empenat Rot quite so high. 

The illustrations of rock-weathering presented by city 
graveyards are necessarily limited to the few kinds of 
rock employed for monumental purposés., In this district 
the materials used are of three kinds: Ist, Calcareous 
including marbles and limestones ; 2nd, Sandstones an 
flagstones ; 3rd, Granites. 

I. CALCAREOUS.—With extremely rare exceptions, the 
calcareous tombstones in our graveyards are constructed 
of ordinary white sacchaioid Italian marble. I have 
also observed a pink Italian shell-marble and a finely 
fossiliferous limestone containing fragments of shells, 
foraminifera, &c. 

In a few cases the white marble has been employed by 
itself as a monolith in the shape of an obelisk, urn, or 
other device ; but nfost commonly it occurs in slabs which 
have, been tightly fixed in a framework of sandstone. 
These, slabs, from less than one to fully two inches thick, 
are generally placed vertically; in one or two examples 
they have been inserted in large horizontal sandston® 
slabs or “through-stanes.’ The form into which it has 
been cut and the position in which it has been erected 
have had considerable influence on the weathering of the 
stone. 

A specimen of the common white marble employed for 
monumental purposes was obtained from one of the 
marbl s of the city, and examined microscopically. 
It presented the well-known granular character of true 
saccharoid marble, consisting of rounded granules of 
clear peneporent calcite, averaging about inch in 
diameter, Each granule has its own system of twin 
lamellations, and not unfrequently gives interference 
colours, The fundamental rhombohedral cleavage is 
everywhere swell developed. Not a trace existg of any 
amovphous granular matgix or base holding the crystalline 
grains together. [hese seem moulded into each other, 
but have evidently no extraordinary cohesion. A small 
fragmenf placed in dilute acid was entirely dissolved. 
There can be no doubt that this marble must be very 
nearly pure carbonate of lime. ° 

The process of weathering in the case of, this white 
marble presents three phases, sometimes to be observed 
on the same slab, viz, Superficial Solution, Internal Dis- 

integration, and Curvature with Fracture. 

(1) Sbperyicial solution is effected by the carbonicmcid 
and partly by the sulphuric acid of town rain. Whgn*the 
marble is first erected itepossesses a well-polished surface 
capable of affording a distinct reflection of objects placed 
in front of it. Exposure for zog YAore thaw a year or twe 
to our prevalent westerly rains swffigeseto remove this 
polish, and to give te surface a rough granular chaMcter. 


e 


The granules which have been cut across, or-brujsed in 
the cutting and polishing process are first attacked, and 


removed in solution or drop out of the stone. An obelisk’ 


in Greyfriars churchyard erected in memory of a lady 
who died in 1864 has so Four and granular. a surface 
that it might readily be taken for a sandstone, So 


loosely are the grains held together that a slight motion - 


of the finger will rub them off. In the course of solution 
and removal the internal structure of the marble begins 
to reveal itself. Its harder nests and veinings of calcite 
and other minerals project above the surrounding surface, 
and maybe traced as prominent ribs and excrescences 
running‘xcross the faint or illegible inscriptions. On the 
other hand some portions of the marble are more, rapidly 
removed than others. Irregular channels, dependent 
partly on the direction given to trickling rain by the form 
of the monumental carving, but chiefly on original dif- 
ferences in the internal structure of the stone, are gradu- 
ally hollowed out. In this way the former artificial 
surface of the marble disappears, and is changed into 
one that rather recalls the bare, bleached 1ocks of some 
mountain side. , 

The rate at wifich this transformation takes place seems 
to depend primarily on the extent to which the marble is 
exposed to rain. Slabs which have been placed facing to 
north-eas¥, an@ with a sufficiently projecting architrave to 
keep ‘off much of the rainfall, retain their inscriptions 
legible for a century or longer. But even in these cases 
the progress of internal disintegration is distinctly visible. 
Where the marble has been less screened from rain the 
rapidity of waste has been sometimes very marked. A 
good illustration is supplied by the tablet of G—— G——., 
on the south side of Greyfriars Churchyard, who died in 
1785.1 This monument had become so far decayed as to 
require restoration in 1803. It is now, and has been for 
some years, for the most part utterly illegible. The 
marble has been dissolved away over the centre of the 
slab to a depth of about a quarter of aninch. Yet this 
monument is by no means in £h exposed situation, It 
faces eastward in a rather sleeltered corner, whee, however, 
the wind eddies in such a way,as to throw the rajn against 
the part of the stone which has been most corroded. 

In the majority of cases superficial solution has been 
retarted by the formation of a peculiar grey or begrimed 


crust, to be immediately described. The marble employed, 


here for monumental slabs appears to be peculiarly liable 
to the development of this crust. Another kind of white 
marble, sometimes employed for sculptured ornaments on 
tombstones, dissolves without crust. It is ory white, 
and more translucent than the ordinary marblé Sofar as 
the few weathered specimens I have seen enable me to 
judge, it appears to 
the strongly saccharoid, somewhat translucent varieties 
employed instead of it. This stone, however, though it 
forms no crust, suffers marked superficial solution. But it 
escapes the internal disintegration which, sp far as I haye 
observed, is always an accompaniment of the crust. But 
the few examples of it I have met with hardly suffice for 
any comparison between the varieties. i 

G) Internal Disintegration—Many of the marble 
monuments in our older churchyards are covered with 
a dirty crust, beneath which the stone is found on exami- 
nation to be merely a loose crumbling sand. This crust 
seems to form chiefly where superficial solution is feeble, 
It may be observed to cragk into a polygonal network, the 
individual polygogs occasionally curling up so as to reveal 
the yellowish white crumbling material underneath. It 
also wses in blisters, which, when they} break, expose 
the interior to rapid disintegration. 

So -Idhg as this begrimed film Jasts unbroken the 
smootl face of the marble glab remains with apparently 
little modification. 


s 
2 For obvious reasons I withhold the names carved on the tombstones 
referred to in this communication, 


oR Aca 


e either Carrara marble or one of è 


The inscription may be perfectly ~ 
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legible ; the moment the crust is broken up, however, the 
decay of the stone is rapid. For we then see that the 
cohesion of the individual crystalline granules of the 
marble has already been destroyed, and that the merest 
touch causes them to crumble into a loose sand. 

It appears therefore that two changes take*place in 
upright marble slabs freely exposed to rain in our burial- 
grounds—a superficial, more or less firm crust is formed, 


> and the cohesion of the particles beneath is destroyed. 


¢ 


The crust varies in colour from a dirty Brey toa deep 
brown black, and in thickness from that of writing-paper 
up to sometimes at least a millimetre. One of the most 
characteristic examples of it was obtained from ah utterly 
decayed tomb (erected in the year 1792), on the east side 
of Canongate Churchyard. No one would suppose that 
the pieces of flat dark stone lying there on the sandstone 
plinth were once portions of white marble. Yet a mere 
touch suffices to break the black crust, and the stone at 
once crumbles to powder. Nevertheless the tw opposite 
faces of the original polished slab have been preserved, and 
I even found the ly-chiselled socket-hole of one of 
the retaining nails. The specimen was carefully removed 
and soaked in a solution of gum, so as to preserve it from 
disintegration. On submitting the crust of the marble to 
microscopic investigation, I found it to consist ig particles 
of coal, grains of quartz sand, an pièces ef broken 

lass, fragments of red brick or tile, and organic fibres. 

his miscellaneous collection of town dust was held 
together by some amorphous cement which was not dis- 
solved by hydrochloric acid. At my request my friend 
Mr. B. N. Peach tested it with soda on charcoal, and at 
once obtained a strong sulphur reaction. There can be 
httle doubt that it is mainly sulphate of lime. The crust 
which forms upon our marble tombstones is thus a pro- 
duct of the reaction of the sulphuric acid of the town 
tain upon the carbonate of lime. A pellicle of amor- 
phous gypsum is deposited upon the marble and incloses 
the particles of dust which give the characteristic sooty 
aspect to the stone. Tifis pellicle, of coyrse, when once 
formed, is comparatively littl@ affected by the chemical 
activity of rain-water. Hence the @onservation of the 
even surface of the marble. It is liable, however, to be 
‘cracked by an internal expansion of the stone'to which 
I shall immediately refer, and also to rise in small blisters 
and as I have said, its rupture leads at once to the rapid 
disintegration of the monument. 

The cause*of this disintegration is the next point for 
consideration. Chemical examination revealed the pre- 
sence of a slight amount of sulphate in the heart of the 
crumbling fnarble; but the quantity appeared to me to 
be too small seriously to affect the cohesion of the stone. 


eI submitted to microscopic examination a portion of a 


crumbling urn of white marble in Canongate Churchyard. 
‘The tomb bears a perfectly fresh date of “ 1292” cut in sand- 
stone over the top; but the marble portions are crumbling 
into sand, though the structure faces the east, and is pro- 
tected from vertical rain by arching mason-work. A small 
portion of the marble retaining its crust was boiled in 
Canada balsam, and was then sliced at right angles to 
its original polished surface. By this means 4 section of 
the crumbled marble was obtained which could be com- 
pared with one of the perfectly fresh stone. From the 
dark outer amorphous crust with the carbonaceous and 
other miscellaneous particles fne rifts could be seen 
passing down between the segarated calcite ules, 
which in many cases were quite isolated. The black 
crust descends into these rifts, and likewise passes 
along the cleavage planes of the granules. Towards 
the outer surface of the stone immediately beneath thg 
crust the fissures are chiefly filled with a yéllowish, 
structureless substance, whiqh gave a feeble glimmering 
reaction with polarised light, and inclosed minute amos- 
phous aggregates like portions of the crust. It probably’ 
consists chiefly of sulphate of lime. But the tmost 


oe Eig 


remarkable feature in the slide was the way in which 
the calcite granules had been corroded. Seen with 
reflected light, they resembled those surfaces of spar 
which have been placed in weak bẸdrochloric acid to lay 
bare inclosed crystals and zeohtes. The solution had 
taken place partly along the outer surfaces, so as to pro- 
duce tMe fine passage or rifts, and partly alpng the 
cleavage. Deep cavities, defined by intersecting cleav- 

e planes, appeared to descend into thé heart of some 
of the granules. In no case did I observe any white 
pellicl such as might indicate a redeposit of hme from the 
dissolved carbonate. Except for the veining of probable 
pu phate just referred to, the lime when once dissolved ® 
had apparently heen wholly removed in solution. There 
was further to be observed a certain dirliness, so to speak, 
which at the first glance distinguished the section of 
crumbled marble from the fresh stone. This was tue 
partly to corrosion, but chiefly to the introduction of 
particles of soot and dust, which could be traced among 
the interstices and cleavage lamellz of the crystalline 
granules, for some distance back frdfn the crust. 

It may be inferred, therefose, that the disintegration 


eof the marble is mainly dre to the action of carbonic 


acid in the permeating rain-water, whereby the com 
ponent crystalline granules of the stone are partially dis- 
solved and fheir mutual adhesion is destroyed. This 
process goes on in all*exposures, and with every variety 
in the thickness of the outer crust. It is distinctly trace- 
able in tombstones that have not been erected for more 
than twenty years. In those which have been standing 
for a century it is, save in exceptionally sheltered positions, 
so far advanced that a very slight pressure suffices to 
crumble the stone into powder. But with this internal 
disintegration we have to take into consideration the 
third phase of weathering to which I have alluded. In 
the upright marble slabs it is the union of the two kinds 
of decay which leads to so rapid an effacement of the 
monuments. A 

3. Curvature and Fracture—Thi$ most remarkable 
phase of rock-weathering is only to be observed in the 
slabs of marble which have been firmly inserted ınto a 
splid framework of sandstone and placed in an erect 
or horizontal position. It consists in the bulging out of 
the marble, accompanied with a series of fractures, The 
change cannot be explained as mere sagging by gravita- 
tion, for it usually appears as a swelling up of the centre 
of the slab, which continues until the large, blister-like 
expansion is disrupted. Nor is it by any means excep- 
tional ; it occurs as a rule on all the older upright marble 
tablets, and is only found to be wanting in those cases 


where the marble has evidently not been fitted tightly into ~= 


its sandstone frame. Wherever there has been little or 
no room for expansion, protuberance of the marble may 
be observed. Successive ten may be seen, from the 
first gentle uprise to an unsightly swelling of the whole 
stone. This change is accompanied by racture of the 
marble, eThe rents in some cases proceed fron? the margin 
inwards, more particularly from the upper and under edges 
of the stone, pointing unmistakably ¢o an increase in 
volume as the cause of fracture. In other cases the rents 
appear in the centraj part of the swelling, where the tension 
from curvature has been greatest. 

Some exceedifigly interesting examples of this singular 
process of weathering are to be seen in Greyfriars Church- 
yard. On the south wall, in the inclosure of a well-known 
county family, there is an oblong upright marble slab 
measuring eye inches in height by 2 af inch es in breadth, and 

ingh in thickness, facing west. The last inscripfion on it 

ears the date 1838, at which time itavas no doubt still 
smooth and upnght. Since then, ‘however, it has escaped 
from its fastenings on either side, though still held firmly at 
the top and bettom. onsequently projects from the 
wall like a well-filled ssa The axis of curvature is of 
coursé parallel to the upper and low€r margins, and the 
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amount of curvature from the original vertical lne is fully 
2$ inches, so that the hand and arm can be inserted 
between the curved marble and the perfectly vertical and 
undisturbed wall to Which it was bred. At the lower 
end of this slab a minor curvature, to the extent of } inch, 
is observable coincident with the longer axes of the stgne. 
In both ee the direction of the bending has beeh deter- 
mined by the position of the inclosing solid frame of 
sandstone which resisted the internal expansion of the 
marble. Freed from its fastenings at either sides the 
stone has assumed a simple wave-like curve. Btt the 
tension has become so great that a series af rents has 
ared along the crest of the fold. “One of these has 
readth of yy inch at its opening.! Not only has the 
slab been ruptured, but its crust has likewise yielded to 
the strain, and has broken up into a network of cracks, 
an@ some of the isolated portions are ap ee to curl 
up at the edges, exposing the crumbling, decayed marble 
below. I should add that such has been the expansive 
force of the marble that the part of the sandstone block 
in the upper part @ the frame exposed to the direct 
pressure has begin to eyfoliate, though elsewhere the 
stone is quite sound. K 
More advanced stages of curvature and dracture may 
be noticed on many other tombstones in the same burying- 
place. One of the most conspicuoys of* these has a 
peculiar interest from the fact that it occurs on the tablet 
erected to the memory of one of the most illustrious dead 
whose dust lies within the precincts of the Greyfriars— 
the great Joseph Black. He died in 1799. In the centre 
of the sumptuous tomb raised over his grave is inserted 
a large upright slab of white marble, which, facing south, 
is protected from the weather partly by heavy over- 
hanging masonry, and partly by a high stone wall imme- 
diately to the west. On this slab a Latin inscription 
records with pious reverence the genius and achievements 
of the discqverer of carbonic acid and latent heat, and 


` adds that his friends wished to mark his resting-place 


by the marble whilst it should last. Less than eighty 
years, however, have sufficed to render the inscription 
already partly illegible. The stone, still firmly held all 
round its margin, has bulged out considerably in the centre, 
and on the blister-lke expansion has been rent by 
numerous cracks which run on the whole in the direction 
ofthe length of the stone, 

A further stage of decay is exhibited by a remarkable 
tomb on the west wall of the Greyfriars Churchyard. The 
marble slab, bearing a now almost wholly effaced inscrip- 
tion, on which the date 1779 can be seen, is still held 
Hany within its inclosing frame of sandstone slabs, 
which are ly built into the wall. But it has swollen 
out into a ghastly protuberance in the centre, and is more- 
over seamed with rents which strike inwards from. the 
margins. In this and in some other examples the marble 
seems to have undergone most change on the top of the 
swelling, partly from the system of fine fissures by which 
it is broken up, and partly from more direct and effective 
acce¢s of rain. Eventually the cohesion of the stone at 
that part is destroyed, and the crumbling marble falls out, 
leaving a hole in the middle of the slab. When this 
takes plate disintegration proceeds rapidly. Three years 
ago I sketched a tomb in this stage on the east wall of 
Canongate Churchyard. Ina recent visi? to the place I 
found that the whole of the marble had since fallen out. 

The first cause that naturally suggests itself in ex- 
planation of this remarkable change in the structure of a 
substance usually regarded as so inelastic is the action of 
frost. White statuary marble is naturally porous. ®t is 
rendered still more so by that internal solution which I 
have described. The marble tombstones in our gravt- 
yards are therefore capable of imbibing a relatively large 


- 

* It is a further curious fact that the slaB mgasures half an inch more in 

breadth across the centre where it has had room fo expand than at ghe top 
where ıt has been tightly “omed between the sandstone slabs. , 
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amount of moisture. When this interstitial water is 
frozen its expansive force as it passes into the solid state 
must increase the isolation of the granules and augment 
the dimensions of a marble block. I am inclined to 
believe that this must be the principal cause of the change. 
Whatevef may be the nature of the process, it is evidently 
one which acts from within the marble itself, Microscopic 
examination fails to discover any chemical transformation 
which would account for the expansion. Dr. Angus 
Smith has pointed out that in towns the mortar of walls 
may be observed to swell up and lose cohesion from a 
conversion of its lime into the condition of sulphate. I 
have dy mentioned that sulphate does exist within 
the substance of the marble, but that its quantity so fer 
as I have observed is too small to be taken info account 
in this question, The expansive power is exerted in such 
a way as not sensibly to affect the internal structure and 
composition of the stone, and this I imagine is most 
probably the work of frost. p 

The results of my observations among our burial 
grounds show that, save in exceptionally sheltered situa- 
tions, slabs of marble exposed to the weather in such a 
climate and atmbsphere as that of Edinburgh are entirely 
destroyed in legs chan a century. When this destruction 
takes plgce by simple comparatively rapid superficial 
solution and removal of the stone, the rate of lowering of 
the surface amounts sometimes to about a third of an 
inch (or roughly nine millimetres) in a century. Where 
it is effected by internal displacement, a curvature of two 
and a half inches with abundant rents, a partial effacement 
of the inscription and a reduction of the marble to a 
pulverulent condition may be produced in about forty 
years, and a total disruption and effacement of the stone 
within one hundred. It is evident that white marble 1s 
here utterly unsuited for out-of-door use, and that its 
employment for really fine works of art which are meant 
to stand ın the open air in such a climate ought to be 
strenuously resisted. Of course I am now referring not 
to the durability of marble genefally, but to its behaviour 
in a large town with a moist climate and plenty of coal 
smoke. z 

II. SANDSTONES AND FLAGSTONES.— These, being the 
common ‘building materials of the country, are of most 
frequent occurrence as monumental stones. When pro- 
perly selected, they are remarkably durable. By far the 
best varieties are those which consist of a nearly pure fine 
siliceous sand, with little or no iron or lime? and without 
trace of bedding structure, Some of our sandstones con- 
tain 98 per cent. of silica, A good illustration of their 
power of resisting the weather 1s -supplied by Alexander 
Henderson’s tomb in Greyfriars Churchyard. He died 
in 1646, and a few yers afterwards the present tomb- 
stone, in the form of a solid square block of freestone, was 
erected at his grave. It was ordered to be defaced in 
1662 by command of the Scottish Parliament, but after 
1688 it was repaired. Certain bullet marks upon the 
stone are pointed out as those of the soldiery sent to 
execute the order. Be this as it may, the original chisel 
marks on the polished surface of the stone are still per- 
fectly distintt, and the incised lettering remains quite 
sharp. Two hundred years have effected hardly an 
change upon the stone, save that on the west and sou 
sides, which are those most exposed to wind and rain, the 
surface is somewhat rqighened, and an internal fine 
parallel jointing begins to ghow itself. 

Three obvious gcauses of decay in arenaceous rocks 
may be traced among our monuments. In the first place, 
the presence of a soluble or easily removable matrix in. 
which the sand grains are embedded. The most 
common*kinds of matrix are clay, carbonates of lime and 
iron, arfd the anhydrous and hydrous peroxides of iron. 
The presence of the iron reveals itself by its yellow, 
Brown, or red colour. So rapid is disintegration from 

“this cause, that the sharply-incised date of a monument 
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erected in Greyfriars Church to an officer who died only in 
1863 is no longer legible. At least 4th of an inch of sur- 
face has here been removed from a portion of the slab in 
sixteen years, or at the rate of about # inch in a century. 
In the second place, where a sandstone ıs marked by 
distinct laminz of stratification, it is nearly tertain to 
split up along these lines under the action of tht weather 


if the surface of the bedding planes is directly exposed. 
This is well known to builders, who are quite aware of 
the importance of “laying a stone on its bed.” Examples 
may be observed in our churchyards, where sandstones 
of this character have been used for pilasters and orna- 
mental work, and where the stone set on its tdge has 
peeled off in successive layers. In flagstones, which are 
merely thinly-bedded sandstones, this minuter lamination 
is fatal to durability. These stones, from the large size 
in which slabs of them can be obtained and from the ease 
with which they can be worked, form a tempting material 
for monumental inscriptions. The melancholy result of 
trusting to their permanence is strikingly shown by a 
tombstone at the end of the South Burying Ground in 
Greyfriars Churchyard. The date inscribed on itis 1841, 
and the lettering that remains is as sharp as if cut only 
recently. The stone weathers very little by surface dis- 
integration. It is a laminated flagstone set on edge, and 
large portions have scaled off, leaving a*roug&, raw sur- 
face where the inscription once ran. In this instance 
a thickness of about $ inch has been removed in forty 


years. 

- In the third place, where a sandstone contains concre- 
tionary masses of different composition or texture from 
the main portion of the stone, these are apt to weather at 
a different rate. Sometimes they resist destruction better 
than the surrounding sandstone, so as to be left as pro- 
minent excrescences. More commonly they present less 
resistance, and are therefore hollowed out into irregular 
and often exceedingly fantastic shapes. Examples of 
this kind of weathering abound in our neighbourhood. 
Perhaps the most curious to which a datecan be assigned 
are to be found in the two s@ndstone pillars which until 
recently flanked the tomb of Princip&l Carstares in Grey- 
friars Churchyard. They were erected some time after 
the year 1715. Each of them is formed of a single,block 
of stone about 8 feet long. Exposure to the air for about 
150 years has allowed the onginal differences of texture 
or compositiow to make their influence apparent. Each 
is hollowed cut for almost its entire length on the exposed 
side into a trough 4 to 6 inches deep and 6 to 8 inches 
broad. As they lean against the wall beneath the new 
pillars whith have supplanted them, they suggest some 
rude form of canoe rather than portions of a sepulchral 


e monument. 


Where concretions are of a pyritous kind, their de- 
Ske peep gives rise to sulphuric acidsome of which 
combines with the iron and gives rise to dark stains 
upon the corroded surface of the stone. Some of the 
sandstones of this district, full of such impurities, ought 
never to be employed for architectural purposes. Every 
block of stone in which they occtir should be unhesita- 
tingly condemned. Want of attention to this obvious 
rule has led to the unsightly disfigurement of public 
buildings, 

III. GRANITES.—In Prof. Pfaff’s experiments, to which 
I have already referred, he employed plates of syenite 
and granite, both rough and golished. He found that 
they had all lost slightly in weight at ¢he end of a year. 
The annual rate of loss was estimated by him as equal to 
o'0076 mm. from the unpolished and o 0085 fram the 
polished granite. That a polished surface of granite 
should weather more rapidly than a rough one is perhaps 
hardly what might have beeneexpected. The same deserve: 
remarks that though the polished surface of syenite 
still bright at the end of not more than three years, i 
was less so than at first, and „in particular that’ some’ 


figures indicating the date which he had written on it 
with a diamond had become entirely effaced. Granite 
has been employed for too short a time as a monumental 
stone in our cemeteries to afford any ready means of 
measuring even approximatelg its rate of weathering. 
Traces of decay in some of its felspar crystals may be 
detectéd, yet in no case that I have seen is thedecay of 
a polished granite surface sensibly apparent after expo- 
sure for fifteen or twenty years, Thaf the polish will 
qiappern, and the surface will gradually roughen as the in- 
dividhal component crystals are more or lesseasily attacked 
by the weather, is of course sufficiently evident. Even 
the most durable “granite will probably be far surpassed® 
in permanence by the best of our siliceous sandstones. 
But as yet the data do not exist for making any satisfac- 


tory comparison between them. é 





GERHARD JOHANNES MULDER 


N the death of Prof. G. J. Mulder, to which we briefly 
alluded in our last number, Hollapd has been called 
upon to mourn the loss of herdeading chemist. Gerhard 
Johannes Mulder was ban at Utrecht, December 27 
1802. His studies were completed at the university of 


. his native city, and embraced especially mathematics, the 


natural scierfces, and medicine. In 1825 he established 
himself as physician*at Amsterdam. His inclination 
towards a more purely scientific career caused him how- 
ever in the year following to accept a position as teacher 
of physics at Rotterdam under the auspices of the 
Batavian Society. This proved but the stepping-stone 
to the Professorship of Botany and Chemistry at the 
Rotterdam Medical School, to which he was appointed in 
1827. In 1841 he accepted a call to the Chair of Che- 
mistry at Utrecht, and returned to the place of his birth, 
to add to its fame by making it the scene of a long- 
continued series of valuable chemical researches. 

Mulder’s tastes lay almost entirely in the depastment of 
organic chemistry, and more especially in those branches 
connected with the phenomena of vegetable and animal 
life. In mineral chemistry his researches were confined 
to careful studies on the chemical composition of white 
lead and red lead (1839)—two of the important technical 
products of Holland—and to the establishment of the 
atomic weight of tin (1849) by means of numer$us 
analyses. He also modified or perfected a number of 
analytical methods, such as those for the determination 
of silver, phosphorus, carbonic acid, &c., and contributed 
a large variety of analytical data on various technical and 
scientific compounds. In 1864 he made an elaborate 
investigation on the phenomena of solutign of salts in 
water, establishing several of the now generally accepted 
laws with regard to the solubility of mixtures of salts, 
among others the interesting fact that in saturated solu- 
tions of mixtures the relations between the respective 
quantities of the salts is expressed in multipla of their 
molecular weights. The varied experimental data result- 
ing from his own researches weve grouped, togethe? with 
the contributions of other chemists on*his subject, in the 
form of a monograph of over 300 pages, which forms the 
most important work extant on solubility. 

In physiological chemistry Mulder has conducted a 
large variety of*investigations. The most important are 
those connected with the study of the albuminoids, which 
were commenced jn 1838 and extended over a period of 
twenty years. In the course of these investigations he 
exposed albumin, fibrine, caseine, &c., to the açtion of a 
varity of chemical agents, obtaining the products of 
oxidation, chlorination, nitrification,:&c. At an early 
dite he obtained, by the action òf alkaline solutions on 
the albuminoids, the sq-called grofe:, which he regarded 
4s the primary albumineid matter, the various members 
of the group cofisistirfg of this radi 
quantities of sulphur, phosphorus, 


in union with small 
d oxygen. This 
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ingenious’ hypothesis, while being a fruitful cause of re- 
search, was ultimately found to be untenable. It involved 
the author in a somewhat bitter discussion with Liebig 
and his school, who fenally proved protein to be by no 
means a homogeneous bedy, and to contain a notable 
quantity of sulphur, in opposition to Mulder's opinion. 
While failing to solve the problem of the constitetion® of 
this group of compounds, a problem which, even despite 
Schiztenberger’§ remarkable experiments during the past 
few years, is but half-way toward solution, Mulder vastly 
increased aur knowledge of the proteids by nunferous 
analytical results and thorough studies of the chemical 
‘properties of the different members of ‘the group and of 
their derivatives. As especially interesting papers in this 
connection should be mentioned his tesearch on the 
nature of the albuminoid forming the crystalline lens of 
the *eye (1839), and that on the natural and artificial 
formation of peptone from the albuminoids (1858). Closely 
allied to this subject were the important researches on 
chondrine and other gelatinous bodies carried out in 
1839. From this sne year dates also his extended 
investigation of tife chemigal properties of hematin, the 
colouring matter of the blood. | The examination of blood 
enlisted his attention at various intervals,eand led to 
numerous analytical tests, to one of which we owe the 
proof of the presence of carbonic acid as a normal con- 
Stituent of the blood. In additioneto the topics alluded 
to, Mulder has contributed to physiological chemistry a 
large variety of minor isolated observations and numerous 
analyses of various products of the animal economy. 

In the chemistry of vegetable physiology he developed 
a scarcely less noteworthy activity and diversity. In 
1839 and 1840 were published important papers on inulin 
and starch, and on pectin and pectic acid. At the same 
time appeared his analytical investigations on the compo- 
sition of silk, of gum arabic and other gums, of the poison 
of the upas, gf various sorts of tea and coffee, of tannic 
acid, of numerous ethereal oils, of the resinous matter in 
turf, of salicin and pidlorizin, and of the compounds rufin 
and rutilene, derived from them, and of gluten. In 1839 
he published an extensive research on cassia-oil and 
cinnamon-oil, and on benzone, in which numerous deri- 
vatives of these bodies are desciibed. In the yeat 
following he completed an elaborate investigation on 
the ulmic ‘bodies, which forms the chief basis of our 
knowledge in this still comparatively obscure field. This 
was followed by interesting researches on yeast (1844), on 
chlorophyll, on the presence of waxy constituents in 
many ordinary plants (1844), on the action of acids on 
woody fibre (1846), on chrysamonic acid and other 
derivatives from aloes. In 1865 he published a very 
complete and valuable study on drying oils and their 
chemical properties, based on a wide range of experi- 
mental obseivation. Mulder made two important contri- 
butions to the special chemistry of the aromatic compounds 
by his discovery in 1839 of meta-mtro-benzoic acid—one 
of the earliest representatives of the nitro acids-sand by 
his study in 1858 on thg formation of picric acid from 
indigo, in which he advanced the now generally accepted 
opinion of a transition, by means of isatin and nitro- 
salicylic Acid, from one compound to the other. Organic 
chemistry is likewise indebted to him for several improve- 
ments in analytical methods, and he was®one of the first 
to devisg gas furnaces for use ın organic combustions. 

As an. author and editor Prof. Mulder was scarcely less 
active than as an investigator. Hif principal works, 
which are better known in their German translations, 
are :—“ Proeve eener allgemeene physiologische S@hci- 
kunde” (1843), translated into German by Prof. Ķolbe, 
under the éitle of “Versuch einer allgemeinen physiolv- 

ischen Chemie ;” “ Die Ernahrung in ihrem Zusammen- 

ang mit dem Volksgeist” (go); “Die Chemie des 
Weins” (1856); “Die Chemie «les Biers’ (1858); 
“Die SilberprobirMethode”’,(1859); “Die Chem® der 


Ackerkrume,”’ 3 vols. (1864); “ Beitrdge zur Geschichte 
des chemisch gebundenen Wassers” (1864); “Die 
Chemie der austrockenden Oele” (1867). As an editor 
he published, in connection with Van Hall and Vrolik, 
the ‘‘Bijdragen tot de natuurkundige wetenschappen ” from 
1826 to 1832. During the six years following he edited 
the “ Natuur- en ARARA Archief.” After uniting for 
several years with Miquel and Wenckeback in the editor- 
ship of the “ Bulletin des Sciences physiques et naturelles 
en Néerlande,’’ he has issued since 1842 the “ Scheikun- 
dige Verhandelingen en Onderzoekingen” (Rotterdam), 
the only ghemical journal of Holland. 

Prof. Mulder was frequently intrusted by his Govern- 
ment with important commissions, and has contributed 
greatly by his pen and speech to the cultivation of che- 
mistry in Holland. In 1860 he was elected an honorary 
member of the London Chemical Society. T. H. N. 
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7 NOTES 


A CONSIDERABLE number of the Fellows of the Royal Society 
have decided to add a portrait of Sir Joseph Hooker to the 
valuable collection? of historical portraits belonging to the 
Society, and they invite others to join in the subscription. 
Cheques cgossed “Barclay and Co., for the Sir J. Hooker 
Portrait Find,” “to be paid to Messrs. Barclay and Co., 54, 
Lombard Street, E.C. 


AT the last meeting of the Chemical Society it was announced 
that the Longstaff Medal had been awarded to Prof. Thorpe, of 
the Yorkshire College, Leeds, Prof, Thorpe is the first recipient 
of the medal. 


On Sunday, May 23, M. Damas was presented by the Société 
d’Encouragement with a civic crown, in acknowledgment of the 
services rendered to science and to France during more than half 
a century. 


Tue Emperor of Germany has @ppointed Prof. Baron von 
Nordenskjold a foreign Knightof the Ordre pour le Mérite for 
Arts and Sciences. ° 


Tue Visitation of the Royal Observatory takes place on 
Saturday. ° 


Tur funds for the erection of a monument in memory of the 
great philosopher, Leibnitz, at Leipzig, have rfoyv 1eached the 
sum considered necessary, and Prof. Hanel of Dresden is about 
to execute the monument. It will be erected on the southern 
side of the St. Thomas Churchyard. The statueeof Leibnitz 
will be of bionze, and will measure 34 metres in height. 
The pedestal will have the same height, and will be adorned by 
four bas ieliefs. . 


We have to record :the death of Mr. Alfied Swaine Taylor, 
F.R.S., the physician and toxicologist. He was born at North- 
fleet, Kent, in December, 1806. He was a pupil of Sir Astley 
Cooper and Mr. J. H. Green at Guy’s Hospital, and afterwards 
studied in the leading medical schools of France, Germany, and 
Italy. In 1830 he entered the Royal College of Surgeons, was 
admitted a Licentiate of the Royal College of Physicians in 
1848, and was elected a Fellow of the same five years later, In 
1845 he was chosen a Fellow of the Royal Society. He was the 
first holder of the chair of Medical Jurisprudence in Guy’s Hos- 
pital, and was for many years joint-Professor, and subsequently 
sole Professor, of Chemistry. Dr. Swaine Taylor was the 
author ef several professional treatises, more especially on the 
sabjects gf poisons and poisonings, chemistry, and medical 
jarisprugence ; and he had received the honorary degree of M.D. 
from the University of St. Andrew’s, 

* Ox May 15 the Congress of Bohemian Naturalists was opened 
at Prague. Dr. Albert, of Innsbruck University, was elected 


. 
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president. Prof. Krejczi, a geologist of repute, delivered an 
address in which he pointed out the importance of German 
natural science, rather a bold, and certainly commendable, thing 
to do in the somewhat narrow-minded Czech capital. 

Tur Swiss Natural History Society will hold its general 
meeting on September 12-15 next, in the small town of Brieg, 
in the canton Vaud, at the foot of the Simplon, 


WE are pleased to hear that negotiations are in progress for 
the transfer of the Museum Godeffroy to the City of Hamburg, 
In it are to be found by far the finest series of the zoological 
and ethnographical products of the Pacific Islands yet*gssembled 
together, including, we believe, all the types of the new species 
described in the thirteen ‘‘ Hefts” of the Journal des Museum 
Godefroy. Ty would be a great misfortune to science if these 
were distributed all over the world by the auctioneer’s hammer, 
so that it is much to be hoped that a satisfactory arrangement 
will be come to between the liquidators of thg ‘Maison 
Godeffroi” and the citizens of Hamburg. 


THE Emperor of Russia has conferred the Grand Cross of the 
Order of Stanislaus upon Dr. Hermann Olst, the director of 


some, the Ethnographical Museum of Leipzig, 


r 
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‘WE would earnestly draw the attention of our readerg to the fact 
that the Secretary of the Smithsonian Institutfon, Washington, 


U.S., of which Mr, James Smithson was the founder, is desirous 
of obtaining information respecting that gentleman to assist in 
the preparation of a memoir. James Smithson, F.R.S., was the 
son of Hugh, first Duke of Northumberland, and Elizabeth, 
heiress of the Hungerfords of Audley, and niece of Charles, Duke 
of Somerset, In 1826 he resided at Bentinck Street, Cavendish 
Square. He.died in 1829. The following are some of the 
points on which information is desired :—‘‘ John Fitall, a trusted 
servant of Mr. James Smithson, died June 14, 1834, at Bush 
House, Wanstead, Essex, England. Have his heirs any relics 
or mementoes of Mr, Smithson—any notes, letters, &c.? Mr. 
Charles Drummond, a London baker, was the executor of Mr, 
Smithson. Can we procure originals or qopies of any letters df 
Mr, Smithson from him? What do the records of the Royal 
Society say as to the election of James Lewis Macie asu Fellow ? 
Perhaps a report was made'to the Council as to his qualifications ? 
What can be learned of the disagreement between Mr. Smith- 
son and the Council of the Royal Society? Mr. Wheatstone 
knew of it, D8 any of the surviving Members remember the cir- 
cumstances? Information relative to Henry Louis Dickinson 
(half-brother,of James Smithson), Colonel of the 84th Regiment 
of Foot. Information relative to the college life of James Lewis 
e Macie, a graduate of May 26, 1786, of Pembroke College, Ox- 
ford University. Letters from James Smithson to Sir Humphrey 
Davy, Sir Davies Gilbert, Hon. Henry Caveadish, Dr. W. H. 
Wollaston, Mr. Smithson Tennant, Dr. Joseph Black, Dr. 
Hutton, M. Arago, M. Gay Lussac, M, Cordier, M. Hauy, M, 
Klaproth, M, A. C. Becquerel, M. Fanjas de St. Fond, Mr. 
Thornton, Mr. Maclaire, Mr. Wm. Thomson ; or any original 
letters of Mr. Smithson. Can the original manuscripts be found 
of Mr, Smithson’s communications to the Reyal Society or to 
Thomson’s “ Annals of Philosophy ”? Can Mr. Smithson’s author. 
ship of papers or articles in any scientific journals be identified? 
What can be learned of Mr, Smithson’s mother, Mrs. Macie? or 
of Col, Henry Louis Dickinson’s mafher, Mrs. Mary Ann Coates? 
At what number in Bentinck Street did Mg. Smithson reside? 
(He held ‘apartments, was not a householder.) Had he at any 
tume any other residence ; if so, where?” Any information on 
the above points should be addressed to Prof. Spencer F. Bair 
care of William Wesley, 28, Essex Street, Strand, Longon, the 
agent of the Smithsonian Institution. 
Mr, STORY MASKELYNE put his maiden question in Parlia» 
ment the other evening very N in connection with 
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the Natural History Museum. Myr, Adam, in reply, stated that 
the trustees of the British Museum had been informed that they 
may now proceed to remove their collections to the new Natural 
History Museum. The question of pr@viding residences for the 
officers of the museum was consid@red by the late Government, 
whọ did not see their way to comply with the request. At 
present, therefore, it is not contemplated that any suchwesidences 
should be erected. ° 

Ae DIFFICULTY has supervened in the St. Gothard tunnel, 
which? according to the Times correspondent, threatens seriously 
to retard tha completion of the undertaking. In a part of it 
where the formation’ is a porous white stone the vaulting hase 
already given way {wo or three times, and it has required, the 
greatest care and constant staying with timber to prevent the 
passage thereabouts from completely collapsing. It was thoyght, 
however, that a granite wal] 6 feet thick would be sufficiently 
strong to support the superincumbent mass of white stone and 
keep the tunnel permanently open, A wall of this thickness has 
just been finished, but it too has begu#™to give way, and the 
engineers are at their wits end hoy to ovefcome the difficulty. 
In the opinion of Dr. Stapf, the geologist of the tunnel, it can 
be overcome only by making a wide curve so as to get round the 
white stone instead of going through it. This would involve the 
entire reconstrfictionoof that part of the tunnel, in which case it 
will probably not be ready for traffic before the time fixed for 
the completion of the lines of approach, two years hence. 

Mr. SETH GREEN, writing to the Mew York World of May 14, 
says that one morning when he was watching a spider’s nest a 
wasp alighted within an inch or two of the nest, on the side 
opposite the opening. Creeping noiselessly around towards the 
entrance of the nest the wasp stopped a httle short of it and for 
a moment remained perfectly quiet; then reaching out one of 
his antennæ he wiggled it before the opening and withdrew itt 
This overture had the desfred effect, for the bors of the nest, as 
large a spider as one ordinarily sees, came out to see ‘what was 
wrong and to set it to rights. No sooner had the spider emerged 
to that point at which he was at the worst di-advantage than the 
wasp, with a quick movement, thrust his sting into the body of 
Ris foe, killing him easily and almost instantly. The experiment 
was repdited on the part of the wasp, and when there was no 
response from the inside he became satisfied, probably, that*he 
held the fort. At all events he proceeded to enter the nest and 
slaughter the young spiders, which were afterwards lugged off 
one at a time. 


In a series of papers on the northern part of the continent, 
contributed to an Australian paper under the somewhat odd 
title of ‘‘ Northern Lights,” the writer mentions a curious feature 
of the creeks and lagoons in the north of Queensland. This is 
what is called. ‘‘ floating grass.” It is a tall aquatic grass, which, 
whue growing in the mud when within reach, is quite inde- 
pendent ip that respect, and extends its creeping stems into the 
deepest water; and by the interweaving of these, and @f the 
roots emitted from every joint, makes a dense mat of verdure, 
which, at first. sizht, seems to have its origin on solid ground. 
It is' however quite possible to walk on it without risk of 
entanglement. The method is to keep going, lifting the feet 
well, and with thê body in as flat a position as possible. Horses 
and cattle are fond of this grass, and it is said that theanasses of 
it are sometimes sogdense, although with twenty feet of water 
underneath, that horses have been known to cross on them. 

OÌ the French Eastern Railway Achard electric Brakes are 
being tried, and are said to work satisfactorily. The electricity 
is*not supplied by ordinaryecells, but by Planté’s accumulating 
battery. - ° 

A MEETING of the EpPing Forest and County of Essex 
Natur@lists’ Field Club was held on Saturday, May 29, at Buck- 
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hwst Hill, when a lecture was delivered by Mr. Henry Walker, 
F.G.S., entitled “A Day's Elephant Hunting in Essex.” At 
the conclusion of the lecture Sir Antonio Brady, who has taken 
an active terest in the formation of the Club, gave a detailed 
account of his method of rémoving and subsequently preserving 
the mammalian remains from the brick-earth pits at Ilford. » 


Mr. C. S. SARGENT, Harvard Professor of Arboriculture, has 
published, in hið capacity of special agent of the approaching 
United States census, a ‘Catalogue of the Forest Tr@es of 
North America,” preluminary to one which will be added to the 
Consus report on the forest wealth of the, Unite® States. He 
® desires information concerning the geographical range of any 
species, the most favourable region ard elevation and geographi- 
cal formation for its multiplication and perfection, its exception- 
ally large dimensions, its common or local name, and its products 
and uses, 


THE number of persons who die from small pox is increasing 
daily in Paris. Stajjesjcs prove that 858 died in 1879, and not 
less than 1,038 inethe four first months of 1880, This circum- 
stance has created a gesat ‘impression, and Dr. Liouville, in 
the Chamber of Deputies, has Proposed a law go render vacci” 
nation compulsory. It has been reported upon favourably by 
the committee, and will accordingly in ,all probability soon 
become a part of the law of the land.* 


SEVERAL papeis have stated that an official commission will 
be appointed in France to witness the crossing of the British 
Channel by a balloon travelling from France to England (weather 
permitting). The fact is that the experiment is to be made from 
Boulogne by M. Javis, with his own balloon and at his own 
risk. But the port authorities have agreed to send M. Javis such 
information as will enable him to select for starting a time when 
the wind is blowing with some sufficient prospect of reaching 
England, M. Javis will keep watch from June I to 20. A 
steamer Will follow ag far as possible the hardy aeronaut on his 
adventurous trip, 


A BRANCH of the recently-founded Thuringer-Wald Club has 
been formed at Leipzig. A similar club, at present numberifig 
twenty-five members, has been opened at Plauen (Saxony) with 
a‘view of promoting and furthering visits of tourists to the so- 
called Voigtland. The club will improve the roads, undertake 
excursions on a larger scale, see to the fixing of proper sign- 
posts, &e. 


On the shores of the Lake of Constance the rare phenomenon 
of a perfect golar halo was noticed on May 4 at noon, The 
large ring, which from time to time assumed splendid rainbow 
tints, remained visible for more than two hours, At Berlin the 
phenomenon of mock suns was observed on the oth inst. 
at 8 a.m, 


INTERESIING discoveries are reported from Italy, Near 
Est& in the Veneto, at the foot of the Eugancian Mountains, 
Prof. Prosdocismi discovered a prehistoric burial-ground with 
many bronze and clay vessels, Eighty-two tombs were found, 
of which forty-four seemed to have been opened already by 
the Romans, while the contents of the othersseemed untouched. 
The urns belong to three different periods, some are stained 
black wfth linear ornaments, others are striped red and black. 
Some vases are of such exquisite wdfkmanship that they 
could even to-day serve as patterns, A small case of bronze is 
adorned “with human and animal figures. ° 


M. Varoy, French Minister of Public Works, has visitell in state 
the regional competition of Bar-le-Duc, and gave an address at 
2 banquet. In this competition bè most netable feature was 
the work done on a large field by æ Gramme machine and a 
Fowler plough befofe the Minister and an immense cfowd on? 


May 23. The electric current also gave motion to some agricul- 
tural machines at a distance. This remerkable experiment was 
conducted by M. Felix, of Germase, a country place in the 
vicinity of Bar-le-Duc, where_similar experiments on a smaller 
scale were made last year. 


THE ¥welfth and Thirteenth Annual Reports of American 
Archeology and Ethnology contain, as usual, several papers of 
great ethnological interest, From the Report of the curator, 
Mr. F. W. Putnam, it is evident that much excellent work con- 
tinues to be done in the museum, which is rapidly becoming one 
of the mst valuable repertories of ethnology in the world. The 
papers are all connected with American ethnology, the gost 
important probably being that of Mr. Bandelier, on the Social 
Organisation and Mode of Government of the Ansient Mexicans, 


THE Proceedings of the Davenport (U,S.) Academy of Natural 
Sciences, vol. i, part 2, while it contains a number of papers in 
natural hiStory, is noteworthy mainly for the large number of 
papers on subjects connected with American ethnology, and 
chiefly on various mound explorations. We are pleased to see 
that this society dbntinues to prosper ; it had the originality to 
elect as its presigent for 1879 Mrs, Mary L. D, Putnam. 


No. 4 Qf thesColumbia College School of Mines Quarterly is 
better than ever, and we are glad to learn that it has successfully 
pasced its brief probationary period, and is now regarded a3 an 
assured and unexpected success, Among the articles in this 
number are ‘Sanitary Problems of New York City,” by Prof. 
Trowbridge; “ Artificial Diamonds,” by Mr. Lucius Pitkin ; 
“Volumetric Analysis of Sulphurie Acid,” by Mr. A, H. 
Elliott ; ‘A New Planometer,” by Mr. L. M. Hooper. 


IN the Transactions of the Academy of Science of St. Louis, 
vol. iv. No. 1, are several papers deserving attention. Mr, N. 
Holmes has a specially interesting paper on the ‘‘ Geological and 
Geographical Distribut.on of the Fuman Race,” and students of 
the science of l@nguage will je interested in M, Coruna y Col- 
Indo’s account of the Zoque language, spoken in the State of 
Chiapas, Mexico. There are two magnetic papers by Prof. 
Nipher, & paper on Pentremites by Dr. G. Hambach; on the 
genus Pinus by M. G. Engelmann, “who has also a short paper 
on acorns and their germination. 


As one of their ‘‘Occasionaf Papers” the Boston Society of 
Natural History have published a volume of great value on the 
‘Geology of Eastern Massachusets,” by Mr, W. O. Crosby. 
It is evidently the result of long and competent investigation, is 
well illustrated, and contains a large and well-printed geological, 
map of the region treated of, 


THE addition€ to the Zoological Society’s Gardens during the 
past week include a Grey-cheeked Monkey (Cercocebus albigena) 
from West Africa, presented by the Earl of Lonsdale, F.Z.S. ; 
a Vervet Monkey (Cercopithecus lalamdiz) from South Africa, a 
Balearic Crowned Crane (Balearica pavonina) from West Africa, 
presented by Mr. Frank Simpson ; two Cashmere Shawl Goats 
(Capra hircus) from India, presented by Dr. W. Taylor ; an 
Alexandrine Parrakeet (Palzornis alexandri) from India, two 
West African Love Birds (Agapornis pullaria) from West Africa, 


a Common Raven (Coruws corax), European, a Crimson-eared ‘ 


Waxbil (Zstrelda phenic&s) from West Africa, presented by 
Mr, C. Williams #a South American Rat Snake (Spilotes varia. 
bilis) from Demerara, presented by Mr. G. H. Hawtayne, 
C.M.2,S.; three Cashmere Shawl Goats (Capra Arcus) from 
"India, # Malbrouck Monkey (Cercopithecus cynorurus) from East 
Africa a Philippine fers (Paradoxurus philippensis) from 
éhe Philippine Isles, three Black Tortoises (Testudo carbonaria) 
from Demerara, deposited ; two Purple-faced Monkeys (Semno- 
pithecus leucoprymnus) feaa Ceylon, a Ludio Monkey (Cerco- 


e e . 


a 


ITI2 








pithecus ludo), an African Brush-tailed Porcupine (Atherura 
africana) from West Africa, three Indian Tantali (Zantelus 
leucocephalus) from India, an American Bison (Bruson americanus) 
from North America, a Schomburgk’s Deer (Cervus schom- 
burghi) from Siam, two Side-striped Jackals (Canis lateralis) 
from West Africa, two Spotted Hyænas (Hyena crocuta) from 
South Africa, two Crested Screamers (Chauna chavaria) from 
Buenos Ayres, five Black-necked Swans (Cygnus nigricollis) 
from Antarctic America, purchased ; an Axis Deer (Cervus axis), 
born in the Gardens, 7 





OUR ASTRONOMICAL COLUMN 


ÖCCULTATION or A FIXED STAR BY SATURN.—It is recorded 
by Whiston, ip his life of Dr, Clarke, that the father of the 
latter once saw a star in the dark space between the ring and the 
ball, though, so far as we are aware, no date for the observation 
or other particulars have been preserved. Gottfried Kirch, the 
discoverer of the great comet of 1680, appears to have been very 
nearly a witness of a similar phenomenon, if indeed his telescope 
had been equal to the occasion. Observing Saturn at Leipsic on 
the evening of January 16, 1679, he remarked, about 10h., that 
the star o Tauri of Bayer (114 Tauri F1), of th sixth magnitude, 
was distant only one diameter from the ex ity of the ring. 
The night was changeable, and clouds subsequently interfered, 
but two hours after midnight he found the star d‘ quaft& forsan 
pare diametri Saturni, a Saturno distantem.” A quarter of an 

our later he saw that the distance had sensibly diminished, and 
in another half hour the star had become so small “adeo ut 
fermé conspectum fugeret, Neque procul aberat a Saturno, ut 
spatum inter Saturnum et stellulam, ipsius stelle magnitudinem 
non superare videretur; ” and he continues: “Stellula postea 
tangebat fermé extremum Saturni.” An accompanying rough 
figure shows the star very nearly in contact with the ex- 
tremity of the ring, Further we read: ‘Inter primum et 
secundum quadrantem post horam tertiam nihil dignoscere 

oteram, primo stellula Saturno adhæsisse mihi videbatur, 

e quo tamen nihil certi dicere possum, ipse enim dubito; 
deinde mhil videndum sese offerabat.” But although he saw 
no more, Kirch states tha Saturn would necessarily shortly 
occult the star. On the followigg evening, at 8h. 30m., the 
star was distant about a diameter of the planet, or rather, as 
the figure shows, of the ring. He considered from these obser- 
vations that the star was in contact at 3 a.m. on January 17, and 
that the-egress took place sbout 11 a.m, It will be found that 
Satum did not set at Leipsic on this morning until nearly 
5h. 30m., and by the track of the planet the central distance at 
conjunction was dess than a third of the semi-diameter of the 
shorter axis of the ring, thus the star might be within the dark space 
between the ring and the globe before set! The planet was 
then about 83° from the node of the ring, which must therefore 
have been nearly as open as we can see it, Kirch seems to have 
been well aware of the rarity of such an observation. It was 


efst published in his Ephemerides for 1683. 


THE POLAR COMPRESSION OF MARs.—In November last 
Prof. Young made a numerous series of measures of the dia- 
meters of Mars with a filar-micrometer attached to the 9*s-inch 
equatorial of the School of Science Observatory at Princeton, 

ew Jersey, U.S., the object-glass of which is stated to be of 
the highest excellence, having repeatedly shown both satellites 
of Mars, the two outer satellites of Uranus, and, it is said, the 
Saturnian satellite Mimas, Althongh measures with the wire- 
micrometer have been found liable to considerable constant error, 
it was thought they might safely be used in determining a differ- 
ence of diameter. Mr, Marth’s ephemeris was employed in 
set the position-circle and in computing the minute correc- 


. hons jor phase. The total number of micrometer-readings was 


1,140. 
follow :—~ 


Equatorial diameter .., 20°634 + 0034 
Polar diameter e a 20552 + 0'043 ® 
Mean tre eee e mee vee 20°S93 + 0°03% i) 
These absolute values Prof. Young considered not wery re- 
liable, being subject to the consflerable constant error referred 
to above. k 
Dr. Hartwig’s determination of the mean diameter of Mars, 
by combining all the double-image, measures at Konigsberg, 


e results applicable to Yovember 12, 1879, are as 
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Leyden, Oxford, Berlin, Paris, and Strassburg, gives for the 
opposition-diameter in 1879, 197128, which differs from Prof. 

oung’s result by 1/46, which he says is a difference ‘‘ rather 
unexpectedly large, but not unprecedgnted.” As regards the 
compression, the immediate object_of the Princeton measure, 
the Enal result comes out ły, the Rmits of probable error ex- 
tending from yis to sh The discussion of the measures 
was nearly finished, when Prof, J. C. Adams’s paper,upon the 
orbits of the satellites of Mars was publish he there gives 
sivas the ellipticity of the planet, if it follow$ the same law of 
centil density as the earth, This near agreement is probably 
to a cofisiderable extent an accidental one. 

Dr. Hartwig’s value for the polar diameter of Mars at distance 
unity is 9°352, corresponding, with Leverrier’s solar parallax, 
to a real diameter of 4,180 miles. 

Tur Next TOTAL SOLAR ECLIPSE.—At the recent annual 
meeting of the National Academy of Sciences at Washington, 
Mr. D. P. Todd, of the office of the American Ephemeris, œm- 
municated a ‘On the Use of the Electric Telegraph 
during Total Echpses applied to the Search for Intra-Mercunal 
Planets,” with he view to illustrate in what manner the 
rare moments of total eclipses may be ækilised to their utmost 
extent, ‘‘the method consisting in the electwo-telegraphic trans- 
mission of important observations made at western stations to 
“observers at eastern stations, wah due speed for their verification 
or rejection wiftn the lunar shadow reaches the latter stations,” 
Taking"as an example the next total eclipse of the sun, on May 
16, 1882, it is*remagked that the path of totality lies almost 
wholly on land ; commencing in Western Africa, with a north- 
easterly direction, it crosses Upper t and the Red Sea, 
passing a few miles south of Bagdad and Teheran, and thence 
traversing Central Asia, it leaves that continent near Shanghai. 
Thus several widely-separated regions, connected by telegraphic 
cables and land lines, are upon the track of the central eclipse. 
Mr. Todd remarks that from El-Akhmym, on the Nile, a lme 
runs north to Alexandria, from which place Teheran is directly 
accessible by telegraph. From Teheran a land-line runs south- 
east through Beluchistan and Hindostan to Madras, which is 
connected by cable-lines with Singapore, Hong-kong, and 
Shanghai, He points out that an additional advantage attaches 
to this eclipse from the circumstance that there is a duplcate line 
of telegraphic connection between Egypt dnd Shanghai by way 
of Constantinople, Vienna, and Moscow, and thence by the 
Russian line through Siberia to Wladiwostok, and thence to 
Shanghai. Supposing, then, that an intra-Mercurial planet were 
dfscovered during totality in Egypt, a duplicate message might be 
sent, to insure beyond doubt that the discovery should be known 
to observers at Shanghai; if a planet were observed at Ẹl- 
Akhmym, 45 minutes of absolute time elapsing before the shadow 
reaches Teheran, the position might be telegraphed to the latter 
station so as to give the obseiver abundant time to verify the 
discovery, while observations at both places might be telegraphed 
to Shanghai, which the shadow will not reach until more than 
two hours after leaving Teheran. Mr, Todd thinks that the 
telegraph companies, with the courtesy they have always shown 
in scientific undertakings, would render every assistance in 
carrying out such a scheme, 

We take this outline from a report ’of his communication to 
the American Academy, received from Mr, Todd, 





BIOLOGICAL NOTES . 


CHINESE ALLIGATORS. —Two fine examples of the alligator 
of the Yang-tse-kiang, of the discovery of which we spoke in 
our issue of February 13, 1879 (vol. xix. p. 351), hav& recently 
been received by Dr. Peters for the Zoological Museum of Ber- 
lin, There can be no doubt, we understand, that M. Fauvel 
is quite right, and that this crocodilian is an undoubted alii- 
gator—being the first of this genus which has been found to 
occur in the Old Waorld. It will be recollected that of the 
remarkable Chondrostean genus of fishes, Polyodon, one of the 
two known species is also found in the Yang-tse, while the 
othemis confined to the Mississippi. 


Fosstu CORALS.—The Cyathocrinidg, as one of the largest and 
most ancient groups of fossils, tppear to belong toa worthy of 
atfracting continual study, Wachsmuth and Springer (Proc. Acad, 
Nat. Sci., Philad”, 1879) unite the genera Poterfocrinus and Cya- 
thocrinys into one family,*finding them agreeing in having large 
oral plates supporting the ambwacial grod¥es and covering the 
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ventral disk, but leaving an opening at the oral centre, which is 
perfectly covered by the apical dome plates. Food-grooves 
along the vault, closed by two rows of alternating pieces; in the 
presence of a porous veptral sac, located posteriorly, and closed 
at the top, in which the anal functions were subordinate to other 
offices; in having the calyx constructed of only three rings of 
plates slicinating with each other, proximal plates sọmetèmes 
unperfect]y developed ;' no mteiradials, The extreme genera 
ae very distinct, but there are intermediate forms which render 
it impossible to% make a completely satisfactory distinction 
between successive genera, It is best, no doubt, to rec#nise 
{1) the earlier or embiyonic types, including Heterocrinfis ; (2) 
the typical Cyathocrinide, (3) the Poteriociinus ype, (4) the 
Teacrinus type, including Woodocrinus, {5) and transitional 
forms towards Eucrinus, such as Lugachycrinus. Little dih- 
culty is found in referring all Cyathocrinid&e from the upper 
Silurian to the close of the carbomferous to one of the groups 
oe age or Cyathociinus, although the anal plates vary much 
in form. In the lower Silurian members òf the family this is 
more difficult, yet careful study gives rise to the idea that the 
later were probably developed from the earlier Silurian types. 


CIRCULATION IN gaMORMS.—-The existence of a double circu- 
latory apparatus inea ceitain number of types belonging to the 
class of worms has been known; it consists of a closed vascular 


apparatus containing a red bloodeyithout’corpuscles, and of the® 


connected'lacunze of the body (not properly a distinct organic 
apparatus), containing colourless blood with white corpuscles, 
From a sealed packet lately opened in the Belgian Academy it 
appears that M, van Beneden had dfscovered in 1871 a double 
apparatus and two sanguineous liquids in the lower Arthropoda ; 
this ıs found in the genera Clavella, Congericola, and Lernanthro- 
pus, The vascular apparatus with red blood and contractile 
walls, very simple in the two former, becomes very complex in 
Lernanthropus. The foliaceous lamellz fixed to the erior 
part of the body are true branchize, organised exactly like those 
of cannelids. ‘here’ is no central or of circulation; the 
circulation of the two liquids is aioe by contiachons of the 
body. In Zernanthrópus the branchie, abdomen, and cephalo- 
thorax contract and spread alternately. 

LARGE Cutie FisH.—-All exact information about gigantic 
Cephalopoda is of interest not only as showing what immense 
mame creatures do exist, but as preparing us for the possibility 
of meeting with still greater. Prof. Ve has collected a great 
deal of accmate and 1ecent information as to the North American 
species, of which he publishes a list in the April number of the 
American Fournal of Science, from which we cull the fol- 
lowing :—On November 2, 1878, a fisherman was out fn a boat 
with two other men near Leith Bay Copper Mine, Notre Dame 
Bay, when they observed some bulky object not far from shore, 
which they approached, thinking it might be part of a wreck. 
To their horror they found themselves close to a large fish having 
big glassy eyes. It was making desperate efforts to escape, and 
was churning the water into foam by the motion of its immense 
arms and tai. Finding it partially disabled, they plucked up 
courage and shrew the boat’s grapnel, which sank into its 
soft body. By means of the stout rope attached to the grapnel 
and tied to a tree the fish was prevented going out with the tide ; 
its struggles were terrific as, m a dying agony, it flung its gieat 
arms about, Atl it became exhausted, and as the water 
receded it expired. Its body, from the beak of the mouth to the 
extremity of the tail, measured twenty feet, and “ae of the 
tentacles, or arms, measuregl thirty-five feet. This is the largest 
specimen yet measwed of Architeuthis princeps, Prof, Verrill 
mentions eighteen species as now known on the north-eastern 
coast of America, 


STERNUM IN Dinosaurs.—Prof. O. C. Marsh describes, in 
the American Fournal of Science for May, 1880, the sternum in 
Brontosaurus excelsus. The Yale Museum has recently received 
a nearly*complete skeleton of this, one fof the largest [known 
Dinosaurs. This huge skeleton lay ni in the position in 
which the bores would naturally fall after death, and fortunately 
the entise scapular.arch was in excellent preservation.g The 
coracoids were in apposition with their ective scapule on 
each side, and between lay Awo flat bones that clearl¢ belgng 
to the sternflm. This discovery, æ interesting as it was unex- 
pected, removes the main uncertainty about the scapular arch of 
Dinosaurs, and likewise'indicates' mew’ stage if the development 
of this structure, not before seen in ad@uls animals, ‘ These [two 
sternal hones are sub@val-in outline, concave above and “convex 
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below. They are paiial, and in position nearly or quite joined 
each other on the median line, The anterior end of each bone 
is considerably thickened, and there is a distinct facet for union 
with the coracoid, The posterlo: end is thin and irregular. The 
inner anterior ‘margin of each bone is smooth and rounded, and 
gives no eyidence of union with an episternal element, which the 
vacancy there suggests, The amount of cartilage between these 
two sternhl bones or posterior to them is not indicated by the 
present specimens. They were evidently separated by cartilage 
om the coracoids. The nearest analogy among hving forms to 
this double sternum may perhaps be found in immature birds, A 
close resemblance is eet in the scapular arch of the young 
American, ostrich. the ossification of the sternum were per- 
manentlParrested at this stage it would afford almost fprecisely 
the structure seen in the genus Brontosaurus; and this is ¢yi- 
dently the tue explanation of the fossil specimens, It 1s more 
than probable that in many Dinosauis the sternum Jong remained. 
cartilaginous, or so imperfectly solidified that it is not usually 
presejved. Several specimens of the genus Camptonotus, found 
nearly in their natural position, were apparently destitute of an 
ossified sternum. The large size, end doubtless great age, of 
the specimen df Brontosaurus above {mentioned .may perhaps 
have been the cause of its more perfectly developed sternum. 


ANTIPATHARI# OF THE “ BLAKE” ExpEeDITION.—In vol. iv. 
No. 4 of the Bulletin of the Museum of Comparative Zoology 
at Harvard Colf&ge, Cambridge, Mass. (Februaiy), L. F. Pour- 
tales descuibes twelve species of this interesting group taken in 
the Caribbtan Sea (1878-79). In determining fie species an 
attempt has been made to use the differences in the shape of the 
polyps, as well as the disposition and form of the spines to draw 
characters for a much-needed revision of their classification. It 
would seem as if there were at least two diferent types of spines: 
the triangular compressed and the more cylindncal. These latter 
are generally more densely set, even assuming sometimes a 
biush-like appearance, as in Antipathes humslis, a new and 
wonderfully spinous species, figured but not described by Pour- 
tales. These cylindrical spines are also unequal on the two 
sides of the pinnules, being lo: on the side occupied by the 
polyps, with a few much longer around the polyps. The 
triangular spines are disposed regularly in a quincuncial order 
around the pinnules, and in a cleang specimen nothing indicates 
the place formesly occupied by the polyps. In one species, 
however, A. desbonni, the “spines are in regular verticils. 
There would appear to be a connection between the shape of the 
polyps and the shape and disposition of the spines. Those spe- 
cies with triangular spines have polyps with longer tentacles than 
those with cylindrical spines, and the tentacles have a greater 
tendency to become regwar in shape. In many species the 
tentacles are simply contracted ; in a very few,they were found 
retracted, as figured by Lacdze-Duthiers; and ue some they aie 
probably not retractile at all’ Eight out of the twelve named are 
either described or figured as new species, 4, sgira/ts is a very in- 
teresting species, formerly referred to 4. desbonni, Da and.M. The 
polyps are alternately large and small, with very large digitiform 
tentacles, much longer than have been figured of any antipathes 
before. In the spaces betweeh successive polyps the crenosarc® 
shows transverse canals, and those on the back part of the 
branch are more®ransparerit than the rest. 


AMERICAN (East Coast) SIPHONOPHORA,—In the March 
and April Bulletin of the Museumof Comparative Zoology at 
Harvard College; Cambrid Mass, (vol* vi 5-7) Mr. 
J. Walter Fewkes gives a sketch of the development of the 


tentacular kgob of Physophora hydrostatica ;' he describes the 
mantle-tubes of Apolemia tvaria and Gleèa hi , the tubes 
in the larger necto-calyx of Adyla pentagona; he adds some 


critical remarks on the genera Halistemma, Agalma, and 
Agalmopsis, and he concludes with a notice of the forms of 
Siphonophora and Velellida, to be met with on the eastern coast of 
the Unitet States. Up to thp present few forms of either of these 
groups have been qestribed from American waters. They seem 
to be only occasional visitors blown into the neighbourhood from 
mid-ogean, and brought there from the tropics by the Gulf 
Stredm. The wealth of such species that one meets with in the 
Mediterranean is unknown on the New England coast ; while, 
as the quthor says, in one day at Nice he has taken eight different 
genera of Siphonophore, ‘yet xt Newport he has but rarely 
¢fiken as ‘many'as two genera in the length of a summer's day, 
and a whole summer once p , during most of which he was 


, almost daily on the water Fithout one species being seen, One 
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_ found m the month cavity. As many as twen 
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or two species of Physalia are, however, more common on the 
United States coasts than in the Mediterranean, The only 
member of the long-stemmed Siphonophore provided with a 
float or air-bladder found heretofore on the New England waters 
is Agalmopsts cara, Mr. Fewkes can now add A. elegans, and 
he thinks that extended observation in the southern bays of the 
country will bring to light some of the well known forms 
common to all oceans, such as Apolemia, Abyla, Ph}sophora, 
and Gleba. Some of these bave already been taken in the Gulf 
of Mexico and the Caribbean Sea, Rhizophysa, found in the 
same localities, might also be expected to be brought to the 
Eastern American coasts by oceanic currents. 


PARASITE ON THE AMERICAN BLUE PIKE, —In thee4merican 
Sournal of Microscopy for March, Prof. D, S. Kelllcott de- 
scrébes a new species of Argulus found on the blue pike (Stizoste- 
thium salmoneum, Jord.). The fishermen of the Niagara River 
at Buffalo say éhat when the water becomes warm the fish gets too 
lazy to take food, that it then loses flesh, and through its inert- 
ness becomes infested with these lice, Having given this subject 
especial attention, Prof. Kellicott is inclined to fink the account 
of the fishermen is correct. The parasite occurs usally on the 
top of the head of the fish. When there are several they are, 
as a rule, huddled together often in heaps, so that the kmfe may 
remove a number at once; it occurs also onthe fins. None were 

b were taken from 
one lean fish. When living specimens of Argulus were 
placed in a tank with a aall specimen of Lepitostens gsseus and 
some minnows, they shortly fixed on them, ami thg minnows 
soon died, apparently killed by the A gine When first put 
jn, the fish would pursue and catch them, but would eject them 
with a suddenness and a queer expression that was most amusing. 
In a few moments they were left unnoticed by the minnows, 
The recoiled in evident fear when one would be seen ap- 
proaching. A large female once fastened on to the end of the 
long nose of the gar where it clung for several days, despite the 
vigorous efforts o the fish to dislodge it, Cold weather seemed 
to destroy them : the fishermen assert that after frosts the blue 
pike become fat, and then no lice are found on them. The species 
is called A, stizastethii, The author believes—against the asser- 
tion of Leydig—that the abdominal lobes have a function of 
respiration above all other of the body, and he describes 
with a good deal of detail ti appendages to the several legs, 


MOTION IN ALG.—From son@ interesting observations re- 
cently made by Herr Stahl, as to the inffuence of light on the 
motions of algee ( Verkanal, der Peme Gesellsch, in Wireburg, 
Bd. xiv.) it appears that light a directive influence òn Coste- 
riun moniliferum, the cell df which tends to place its longitdtinal 
axisin the direction of the light rays, and a certain opposition ap- 
pears in the two halves of the cell, such that one is attracted 
to the light and “the other half repelled. Further observation 
showed that the closteria underwent periodic changes, in virtue 
of which the two halves alternately at successive intervals turned 
towards the light. These iments were made with diffuse 
daylight of little intensity. en the intensity of the light was 
in the orientation of the closteria was changed; the 

position parallel to the light rays was given up, and the cells 
placed themselves at right angles to the incident light. This 
cross position could be again exchanged for @he parallel one 
by deadening the light. ether temperature has much to do 
with these positions of closteria has not yet been determined ; 
the temperature of the minimum seems to be not without action 
on the period between two reversals, The foregoing experiments 
should be made with quite healthy vigorous closteria. Some 
other phenomena of orientation were observed by Herr Stabl in 
Micrasterias rotata and in a species of Afesocarpus. 





GEOGRAPHICAL NOTES 


Tux fiftieth anniversary meeting gf the Geographical Society 
was held on Monday afternoon, Earl of Northbrook pre- 
siding. Apart from the flourishing condititn of the Society, 
both numerically and financially, the most mteresting feature in 
the Council’s Report was the part relating to the annual gr@nt for 
scientific purposes. During the past year a plan was put inte 
operation for giving practical instruction to intending travellers 
in the use of instruments for astronomical observation? to fix 
positions, in surveying, and in the measurement of heights by 
barometric and hypsometrical methods, 
the scientific training of our paer has already met. with 
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considerable success, and several of the pupils who have received 


*instruction have left for Chma, Afghanistan, Central Africa, 


Central Asia, &c. In order to facilitate the instruction in 
astronomical work, an observatory has geen built on the roof of 
the Society’s house. The medals’ and other awards were after- 
wards distributed by the Presidenf; Count Piper, the Swedish 
Minjster, receiving for Prof. Nordenskjold a copy of a special 
vote of “thanks and his diploma as Honorary Corresponding 
Member, as well as the royal medal for Lieut, Palander, Mr. 
W.. Giles received the other royal medal for his cousin, Mr. 
Emet Giles, and Mr. R. N. Cust the gold watch awarded to 
Bishop* Crowther for his services on the Niger. A copy of 
a resolution of the Council, eulogistic of Fis “History of 
Ancient Geograph ,»¥ was also read and handed to Mr. E, H. 
Bunbury. e gold and silver medals having been given to the 
successful candidatæ in the recent public schools prize examina- 
tion, the ballot was taken for the new council, resulting in the 
election of Lord Aberdare as President, and Mr. John Rall, 
F.R.S., Sir Fowell Buxton, Mr. J. K. Laughton, Sir George 
Nares, Lord Reay, and Sir Richard Temple, in the place of the 
retiring members of council In the course of his annual address 
Lord Northbrook summed up the results of recent explorations 
in the Arctic regions, in Asia, and in’ ica, as well as of 
Admiralty surveys in various parts pf the wofld. 


© HERR VON BoGusLawskiepublishes, in the Aunan der 


Hydrographie, the conclusions to which he has been led by recent 
observations on ocean temperatures :—1, The waters of the North 
Pacific are in géneralecolder than those of the North Atlantic. 
2. The waters of the South Pacific are warmer than those of the 
South Atlantic, toa depth of 1,300 metres; beyond that they 
are colder. 3. The bottom temperatures are generally lower in 
the Pacific than in the Atlantic at an equal Septi and in the 
same degree of latitude; but we do not find any part of the 
temperature in the former as low as those of the Antarctic ‘part 
of the South Atlantic between 36° and 38° S. lat. and 48° and 
30° W., iong., where in seven places temperatures of — 0°*3 to 
— o°'6 were found. 4. In the west part of the Pacific and in 
the neighbourhood of the Indian Archipelago, the temperature, 
of the water reaches its minimum at depths which vary from 550 
to 2,750 metres, and remains the same from thatedepth down- 
wards. In all the Atlantic the temperatuye from 2,790 metres 
lowers slowly but regularly. 


Tus Council of the German African Society has now arranged 
with the King of Belgium, as president of the International 
African Association, that, instead of carrying out their former 
intention of establishing a German station on the southern bank 
of Lake Tanganyika, their expedition, which is now at Zanzibar, 
preparing for their tour into the interior, shall first establish a 
station at Mangasa ; that, however, the right to found æ second 
station near Lake Tanganyika shall be reserved to them. Dr. 
Pogge of Mecklenburg, already well known through his African 
travels, will become the director of this second station, which 
will now perhaps be established at Mussumba, the capital of 
Muata Tamwo. This station will form a link in a complete 
chain of small settlements which are to extend allbver the Dark 
Continent. 


A LETTER in the Deutsche Zeiinng announces that, after five 
months of unremitting toil, the Austrian African traveller Marno 
has been able to break through ‘the obstacles on the White 
Nile ca by the unchecked growth of twenty manths, and has 
re-opened the navigation for trade and passenger traffic, Aqcom- 
panied by the photographer Buchta? also gn Austrian subject, 

arno had made a trial trip on a small steamer belonging to the 
Egyptian Government, penetrating as far as ova, and 
returning safely, 

A LIST of 25,009 geographical terms in most frequent use has 
been drawn up in Chinese by Li Féngpao, Chinese Minister at 
Berlin, with the assistance of Dr. Kreyer and Dr. Allen. This 
list 1s the basis u which a large atlas of the world on 
Mercator’s projection been prepared and photolithographed 
at Berlin. It also represents the nomenclature employed by Dr. 
Krey@r in a translation of Daniel’s Geography, a large standard 
work in sixteen Chinese volumes. 


{VE regret to learn that Père Horner, who has been a tre 
friend to many an African explorer, died at Bordeaux on May 20. 
He had but recently ret from Zanzibar, where he had 
resided for many years, aad had taken an active interest in all 
attempf$ to put down the slaveztrade in astern Africa, and in 
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this connection we believe that he rendered valuable service to 
Sir Bartle Frere during his mission to Zanzibar, 


THE New York Herald of May 14 says:—The evidences 
multiply which go to shêw that there has been an early and 
exceptionally large break-up @f the ice-fields within the Arctic 
basin since the sun crossed the Equator, The extrao! 
mildness of the last winter was universally marked easteof the 
Rocky Méuntains, and it would seem the abnormally high 

pag sap eale extended far to the north and made its impression 
“on the icy seas. Off the coast of Newfoundland the recegtly 
reported ice drift will be memorable not only for the yude, 
but also for the multitude of the icebergs and the ice-fields. On 
the western side of the continent the winter geport indicated a 
Milder season in the vicinity of Behri ea and its Polar 
approaches, It is not improbable, therefore, that the steamer 
.Corwin, about to sgail for the relief of the missing whalers and 
to communicate with the American Arctic expedition in the 

casmette, will find that the premature development of the spring 
already loosened their icy bonds, and that they are preparing 
to pursue their respective routes. The sun's power may be 
insufficient to dissolve the Feannette’s solid moorings, but the 
mightier agency of wiggke and waves attending the storms that 
sweep the ocean north of Behring Strait in May and early June 
may be expected to break up the ice off Wrangell Island and 
accomplish her release sooner tham if she had wintered on the 
north-east side of Arctic America. di 








s 
UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE.—-Prof. Humphry’s Rede Lecture on man was 
interesting and eloquent, if on the whole rather depressing. He 
pleaded for long and patient investigation, especially in coming 
to the discovery or comprehension of any process, whether of 
natural selection or any other, by which the large cranial any 
of man can have been evol in early men. He gave 
weight to the argument from the’size of the brain at birth, and 
thé perfection of the lungs at the same period. At any rate the 
brain of primitive man appeared to have been structurally fitted 
for higher duties than they were ever called upon to perform, 
His brain was prophetié of his future. Ability is to be mea- 
sured by the power to deal with the material before us; and 
thus it is doubtful whether the ability of the present wns greater 
than that of preceding generations, prehistoric or historic. Pro- 
gress did not necessarily imply improvement, and increased 
means did not imply greater power, however they might*enable 

ower to be wiel ed with better effect. The physical capability, 
e thought, long preceded functional activity; and man’s advance 
to civilisatfon was the result of the response of his nature to his 
conditions. He believed in the value of contact and blend- 
ing of varieties, and attributed the stationary condition of certain 
races partly to their early progress keeping them exclusive, and 
to the physical conditions which had walled them in. The cli- 
mate of the temperate portions of the Eurasian Continent proved 
favourable to the development of the energies of mammals and 
men, and the configuration of the northern continent was espe- 
cially favourable to migration, Thus there had nowhere been 
through any long paii the still dulness of pure blood or the 
cramping domination of one power, The mingling of races in 
itun in a land of great natural advantages and resourges, had 
led to the development of ability in the people to work out free- 
dom, to invent, to adopt intefnational conventions, and to free 
others. But he percef¥ed dangers in the mcreased sensitiveness 
accompanyiyg the great subdivision of labour nowadays. Of 
the two evils, learned feebleness was a greater evil than ignorant 
strength. The preservation of the weak and sick did not make 
the mass of people stronger and healthier ; th there must be 
sterner sanjtary precautions as a foremost question, Would 
that some of the time spent on Burials Bills could have been 
spent in considering the crying needs of the Mtalth of the living. 
This misapplication of energy, said the Professor, had its parallel 
in the mistaken efforts to prevent the investigations by whech 
physiology might be advanced and the laws of health educat. 
ew things would tend to the improvement of the race so thuch 
as judicious m&trimonial selection, ant he hinted at the impor- 
tance of providing a healthy race forgthe futmwe. Finally, as 
to man’s body at least, and its futur@phe felt compelled to say 
that we found ourselves floating on thé stream of time; the 
barque, we suppose, mes on, Sufficient for the day must be 
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the knowledge thereof. 
obscurity. 


Sir GEORGE JESSEL, the Master of ;the Rolls, has been 
elected Vice-Chancellor of London University, in place of Sir 
John Lubbock, who resigned on his becoming a candidate for 
the represestation of the University in Parliament. The election 
1s not likely to be contested, 


Whether we peer fore or aft, it is 





SOCIETIES AND ACADEMIES 
LONDON 
Linnean Society, May 24. Anniversary Meeting.—Prof, 
Allman, FeR.S., president, fs the chair.—At this, the ninety- 
second annual general meeting, there was a large attendance of the 
Fellows, The President, after a few introductory remarks of 
congratulation on the prospects of the Society geneiglly, referred 
to the obituary, pointing out that several of the oldest members 
would now no longer appear on the list, Among others, Prof, 
T. Bell (æt. 87), J. Miers (æt. 91), Gen. Munro, Dr. David 
Moore, Wilson Sanders, E. W. Cooke, RA., Fellows, and T. 
Atthey, Associate, besides Foreign Members of high standing, 
showed a heavy death-roll. The Secretaries and Treasurer, 
after full term of service, had proposed to resign, and as a matter 
of form this had been acceded to by the Council, The Secretary 
°(Mr. F. Currey) then read his report. Since the last anniversary 
the Society had los by death ten K ellons, three Foreign Members, 
and one Associate; and three Fellows had withdrawn, On the 
other hand, there had been an accession by elechon of twenty- 
eight new Fellows, three Foreign Members, and four Associates. 
e lbrary showed a marked increase and umprovement, by 
additions ator aati! purchase, exchange, and donations, and 
had been amply used in biological reference and loan of books. 
The scientific communications and exhibitions at the meet- 
ings during the session had kept pace with the march of 
science, and the attendance of the Fellows bore witness 
to the active interest taken in the proceedings generally. 
—The Treasurer (Dr. J. Gwyn Jereys) then read his 
report, In resigning office he congratulated the Society on its 
increasing prosperity in a financial point of view. Notwithstand- 
ing the late depression of commerce, which had to a greater or 
less extent injuriously affected other sajentific societies, as well as 
the additional yearly expenditure consequent on the removal to 
Burlington House, and the greder amount of salaries paid, the 
ublications had not been restricted ; considerably more having 
been spent on the library than formerly, The Society is quite 
free from débt ; has an invested capitgl of £3730 zs. 8d., and 
the baldnce at bankers and on hand at this date is £522 185. 2d. 
Twelve months ago, owing to the unfortunate and long ulness of 
the Librarian, his accounts became confused, and the Asst.- 
Secretary had since undertaken the receipts and payments, and 
e 


had th ks thoroughly balanced. A Special Committee had 
also been ap ointed by the Council for investigating the financial 
position of the Society, and their valuable suggestions had been 


adopted, especially as to the reasonable limitation of the publica- 
tion expenses, which had increased from £796 14s. in 1876 to 
£1100 5s. 1d, in 1879. With respect to the compositions, which, 
even if they were altogether invested, must seriously diminish the 
income of the Soci@ty, the Treasurer stated that during his five 
rs of office he had received £1968, and invested {920 15s, 
Daring the previous five yeais no part of the compositions ap 
to have been invested. He had received and invested £840 
for legacies. The Society's capital had been doubled ; it was in 
1875 41860, and is now £3730 12s. 8d. The annual contributions 
received in 1874 amounted to £694 13s., and last year to £948 125, 
The ballot for Council and Officers having been proceeded with, 
the following gentlemen retired from the Council :—Messrs, J. 
Ball, W. Carruthers, F. DuCane Godman, Dr, A. Gunther, and 
the Rey. G. Henslow, In their places were elected :— Messrs, 
E. R. Alston, G. Bentham,*G, Busk, Dr. M. Foster, and B. 
D. Jackson. For the Officers, @rof, G. J. Allman was re-elected 
President ; Mr. Fredk Currey (the outgoing Secretary), Treasurer ; 
Mr. B. Daydon Jackson, Botanical Secre! ; and Mr. Edward 
R. Alstop, Zoological Secretary.—Prof, an thereafter gave 
his, annual addrets, for his subject ‘‘ The Vege- 
tation of tle Riviera, a Chapter in the Physiognomy and Distri- 
bution of Plants.” In this address (not well adapted for brief 
abstract), by a few broad outlines, a sketch of the most striking 
feathres of the vegetation and its iarities as derived from 
e physical contour of the country, geographical position, and 
mate, was given. The phogomena extant are of high interest 
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to the botanist, for though belonging to the European area, the 
Riviera exhibits in climate and character of vegetation an 
obvious link between the temperate and tropical zones, Its 
accessibility and singular flora, with scenes of unrivalled beauty, 


offer ample material for study. 


Statistical Society, May 11.—Dr. W. A. Guy, F.R.S., 
in the chair.—Two papers were read: the first by Gapt. P. G, 
Craigie, Secretary of the Central Chamber of Agriculture, on 
ten years’ statistics of British agriculture, 1870-79, and the 
second by Messrs. J. B. Lawes and J. H. Gilbert, on the home 
produce, imports, consumption, and price of wheat, over twenty- 
eight harvest years, 1852-53, to 1879 80, inclusive. Messrs, 
Lawes and Gilbert in their paper arrived at the foltgwing con- 
clusions:—The area under wheat was about 20 per cent. less 
over the last three than over the first eight years of the twenty- 
seven, The average produce per acre over the United Kingdom 
amounted tg only 278 bushels over the whole twenty-seven years 
as compared wi 284 bushels which we had previously assumed 
to represent the average produce per acre of the country at large. 
The annual ımports averaged about three timeg as much over the 
Jast three as over the first eight of the twenty-seven years, The 
total consumption of wheat per annum had increased from an 
average of about 18 million quaiters over the first eight years to 
nearly 24 million quarters over the last three years. The price of 
wheat per quarter had declined from an average of 57s. 8d. over 
the first eight years (including the period of the Crimean war) 
to 49s, over the last three years. e annual value pf the home 
produce available for consumption had declin@d from an average 
of nearly 38,000,oco/. over the first eight years, to less than 
25,000, 000/, over the last three yeurs, The annual value of the im- 
ported wheat had increased from an average of little more than 
13,000, 000/, over the first eight years, to more than 33,000,000/, 
over the last three years, Over the whole period of twenty- 
seven years, 40°4 per cent. of the wheat consumed had been 
deiived from impoits; and the amount supplied from foreign 
sources had increased from an average of 26'5 per cent, of the 
total over the first eight years, to 57'4 per cent. of the total 
consumed over the last three years of the twenty-seven. 


PHILADELPHIA 


Academy of NaturalsSciences, January 6.—On the mdi- 
branchiate gasteropod mollusca, of the Northern Pacific Ocean, 
with especial reference to those of Alaska, by Dr, R. Pergh, 
Co n (Part 2).—The terrestrial mollusca inhabiting Cook’s 
Islands, by Andrew Garrett. 

January 27.—Carcinolagical notes: Revision of tHe G 
by J. S. Kangsley.—On the Pacific species of Carll 
W. N. Lockington. 


ini, 
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PARIS 


Academy of Sciences, May 24.—M. Edm. Becquerel in the 
chair.—The-following papers were read :—On the secular varig- 
tions of tha mathematical figure of the earth, by M. Faye, Re- 

rding the anomaly of the small action of such masses as the 

Jimalayas on the pendulum, and the great attractive force often 
found at sea, he points out that under ‘seas the cooling of the 

lobe proceeds more quickly and deeply than under continents. 
Fhe bottom of the first seas would thicken infidvance of the dry 
ciust, and would press increasingly on the liquid nucleus, raising 
the weak of the first crust, which were mostly round the 
North Pole. The water level would rise on our hemisphere and 
fall on the southern, and the ellipsoid of revolution become a 
simple spheroid, With further cooling the basins of the southern 
seas would have increasing attraction and the waters would 
gradually rise in the southern hemisphere, their surface of level 
returning to the ellipsoidal form, which, M. Faye thinks, is 
slightly exceeded at present. Thus the earth's crust shows an 
alternate balancing movement determined by excess of weight of 
maritime crusts and the points of less resistance {in the heart of 
continents.—-On the refrigerating mixtures formed by an acid 
and a hydrated. salt, by M. Berthelot. Theschemical energies act 
according to the principle of maximum work, giving a first exo- 
thermic reaction ; then the calorific energies act inversely, causing 
absorption of heat under the four-fold form of dissociatign, 
disaggregation by the solvent, dissolution, and liqutfaction.— 
Action of acids on alloys of rhodium with lead and zisc, by M. 
Debray. He describes a peculifr substance (deflagrating at about 
400° with heat and light) obtained from treating the rhoditm- 
lead alloy with nitric acid. Rhodium forms, with zinc, allo 


which may exist in two isomericpstates, giving very different | Socrstizs AND 
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reactions.—Determination of the position of a bridge to be 
constructed over the Danube, near Silistria, by M. Lalanne.— 
On the transcendants which play a fundamental part in the theory 
of planetary perturbations, by M. Callandreau.—On the theory 
of ideal complex numbers, by M. Bedekind.—Integration of 
certain differential equations with ee aid of functions 6, by, M., 
Appell.—On elimination, by M. Le Paige.—Industrial utilisa- 
tion of “solar heat, by M. Mouchot, He has been experimenting 
near Algiers since May last year. He specifies imptovements, 
(4g., an arrangement for keeping the liquideto be vaporised in 
combact with the whole heated surface), and indicates results, ` 
Interealia, since March the receiver has actuated a horizontal 
engine (without expansion or condensation) at the rate of 120 
revolutions a minne with constant pressure of 3'5 atm. ; the 
disposable work being abont 8 kgm. he set it to work a pump? 
giving 6 litres per punute at 3°50m., or 1,200 litres per hour aț I m., 
and to throw ajet 12m. This goes on from 8 a.m, to 4 p.m.— 
Combinations of alcohols with baryta and lime; products of 
decomposition, by heat, of these combinations, by M. Destrem. 
—Reactions produced between ammoniacal salts and carbonate 
of lime, by M. Nivet. A double decomposition is shown to 
occur in the ground and m water, the result being a loss of 
ammonia, which is greater, the less alsmpbent the soil, or the 
less the quantities of CO, formed in it.eOn the formation of 
callosity, by MM Rigal and Vi§nal.—Experiments relative to 
peritoneal shpck, by MM. Reymer and Richet.—On the form 
and the seat of movements produced by cortical excitation of the 
brain, by M. Couty. There is no relation between the cortical 
region excited and she form or the place of the motions, Expla- 
nation of the phenoména is possible only by admission of 
the theory that the cortical white fibres are conductors of bulbo- 
medullary excitations, and comparable to the peripheiic con- 
ductors, notwithstanding their course and their much more compli- 
cated connections.—On the fixing power of certain organs for 
alkaloids introduced into the blood which traverses them, by M, 
Héger. The hepatic tissue retains most; the langs absorb very 
little.—Discovery of hose-pox vaccination, by M. De Pietra- 
Santa. Several heifers were successively (and with effect) inocu- 
lated in Paris with lymph from a young blood horse which had 
come from Germany, and had horse-pox.—On a phenomenon of 
sensibility observed in acacia, by Mr. Phipson. le obtained this 
by striking the terminal leaflet several times with his fnger.—On 
the tertiary strata of Brittany; environs of Saffré (Loire- 
Inférieure), by M. Vasseur.—-M. Dubrunfaut returned several 
pieces (letters, memoirs, and reports) belonging to the Archives 
eof the Academy, 
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“OLD NORWAY” 


Die Geologie des stidlichen und mittleren Norwegen. 
Herausgegeben von Dr. Theodor Kjerulf; autorisirte 
deutsche Aufgabe von Dr. Adolf Gurlt, (Bonn Max 
Cohen und Sohn, 1880.) ° 


N that rugged northern land where the mistgled Atlantic 
and Arctic tides course round a network of islands, 
artd lave the shores of deep lonely fjords, sending their 
waters far inland to the very base of snowfield and glacier, 
thè people, with the patriotism of mountaineers, sing 
enthusiastically of “ Gamle Norge ”—Old Norway. And 
well may they sing of a land that by its scenery and 
climate has moujed their habits of thought, their tra- 
ditions, their literature, gnd has knit their bodily frames 
into that muscular type for which the hardy Norsemeg 
have been famous from time immemoriale Dear Gamle 
Norge! The sound of its praise awakens a responsive 
chord in the breast of many 4 Briton, leading him to 
reflect how much of the vigour and success of his own 
countrymen may be due to the fresh blood which came 
to them from the robust north, and reminding him of 
the wild creed and spirit-stirring songs which his an- 
cestors shared ‘with their kinsmen of the northern fjords, 
Well may men speak of “old” Norway. Even asregards 
human records, its antiquity goes back far enough to merit 
e that appellation. But if we pass to the earlier history of 
Europe the fitness of the epithet becomes singularly im- 
pressive. To that northern region of tableland and valley 
the geologist looks as the cradle of this continent. The 
plains of Russia and Germany are formations but of 
yesterday. The Urals, the Alps, the Pyrenees, the high 
grounds of Bohemia, Saxony, and Central France hd’ve 
appeared at various widely separated epochs, ‘and have 
undergone many vicissitudes in a long course of ages, 
But the uplands of Scandinavia, though they too have 
not been without their mutations, already existed as land 
almost at the beginning of those ages which are chronicled 
.in the rocky records of the earth’s crust. From the sand 
and mud washed down from these uplands the formations 
have been derived out of which, for example, most of the 
highlands of Scotland, Wales, and Ireland have been 
built ‘up. So far as we can tell, the earliest land of Europe 
rose in the north and north-west, The subsequent growth 
of the confinent has been over the tract of shallow sea by 
which the first land was bounded. 

There is thus a peculiar interest in the study of the 
geologital structure and history of Scandinavia. It is in 
that region that by far the largest fragment of archæan 
Europe exists and that the data are chiefly to be sought 
from which the earliest chapters of European ‘geological 
history must be written. Most cordiglly, therefore, will all 
geologists welcome the volume which Dr. Kjerulf has just 


published for their information, It is by much thg most 
important summary of Norwegian geology which,has yet 
appeareck ` 


In an interesting preface GS sketch is given of the 
progress of geological inqui? in Norway. After nume- 
rous private and unconnected researches by nateres and 
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foreigners in different parts of the country, a systematic 
geological survey of the country was in 1858 projected 
by Dr. Kjerulf and Bergmeister Tellef Dahll, and on the 
approval of the plan by the Norwegian Government, was 
commegced at the national expense. Its main object was 
to makg a geological map of the country with the requisite 
sections. The Survey was organised very economically 
under Kjerulf and Dahbll, with no special office, no place 
to store specimens, no laboratory, and no official channel 
of publication for its memoirs. With’ praiseworthy 
enthussism the two geologists continued for ten years to 
work in the field during the brief Norwegian summers, 
either together or singly, taking with them as volunteer 
assistants such students of mining and others as chose to 
accompany them. In 1866 Dahll undertook the investi- 
gation of Northern Norway, so that the charge of the 
Central and Southern provinces then fell to Kjerulf. The 
latter geologist, with the assistance of other observers, 
whose share in the work is duly chronicled, has at 
intervals publifhed maps and sections of the area under 
his control, aad in particular a gencral map on the scale 
of one-silliopth, As a fit conclusion to the labours of 
a quarter of a century among the geological formations 
of Norway, he has published at Christiania a quarto 
volume with an atlas of plates, giving a concise account 
of the geological features of the central and southern part 
of the country. This work isin Norse; but the author, 
with the view of making it more widely known, has 
intrusted it to Dr. Gurlt, who has rendered it successfully 
into German, and has had it republished in a convenient 
form. 

Every student of metamorphism and the crystalline 
schists must procure Dr. Kjegilfs work. It contains a 
store of facts of the utmogt importance for all theoretica} 
questions in this most interesting and difficult department 
of geology. At the same time the superficial geology is 
not neglected. The first part of the volume treats of the 
loose surface formations—especially of the erratic blocks, 
moraines, and glacial striæ. These phenomena are 
illustrated by maps, on one of which—thdtof the striated 
iock-surfaces—an explanatory remark affords a charac- 
teristic sample of the author's cautious spirit of observa- 
tion :—“ The directions of the striæ are exptessed on the 
map, as in nature, by lines; the observer must himself 
judge whence they come and whither they go.” Thè 
second part, gevoted to a summary of the geology of the 
Christiania district, contains a table of fossiliferous 
deposits, which, extending from the base of the Primordial 
zone to the top of the Upper Silurian formations, are 
shown to attain there a thickness of 2,700 feet. There is 
likewise an important tabular statement of the horizons 
of the leading organic remains of these older palæozoic 


deposits. In Part IIJ. a description is given of the 
“ Grundgebirge,” or fundamental rocks of Southern 
Norway. The author shows that though these 


have sometimes been @lassed under the general term 
gneiss, they Contain other rocks, especially various 
schists, quartzites, conglomerates, and limestones, and 
that gneiss is rather a structure belonging to rocks 
of different ages than a formation of one geological 
date” He regards the bostom gneiss as a metamorphic 
“representative of ordinary sedimentary formations, in 
. 1 "Udsigt over det cas Norges Geolog:’’ (Christiania, 1879). 
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particular of the so-called ‘ Sparagmite” or fragmental 
accumulations below the Primordial zone. He believes 
that the older gneiss may include metamorphosed por- 
tions of younger formations, in particular considerable 
masses of the Primordial rocks. This question in another 
form is discussed in Part IV., which treats of the geology 
of Central Norway. To the oldest sedimentary forma- 
tions, termed the Sparagmite series, a thickness of 2,300 
Norwegian feet is there assigned. They consist of sand- 
stones, conglomerates, schists, slates, and limestones. 
Above them lie the Primordial beds, 2,900 fee thick, 
composed of quartz- schists, mica-schists, “ blue-quartz,” 
sandstones, clay-slates, and limestones, among which are 
found the earliest fossils (Dictyonema, Olenellus, &c.), 
Above these rocks the unfossiliferous red sandstones and 
conglomerates of the west coast (? Old Red Sandstone), 
long since described by Naumann, close the geological 
record until the deposits of the Glacial period. Dr. 
Kjerulf brings forward many facts regarding the meta- 
morphism of the older palæozoic rocks fn Central Nor- 
way, and traces with clearness the passagesof these rocks 
into schistose and gneissose masses as they appsoach the 
larger areas of granite. Part V. is devoted t® a brief 
exposition of the geology of the Trondhjem district. 
Part VI. discusses the lithology of the eruptive rocks, 
The various species and varieties of granite, syenite, 
porphyry, gabbro, greenstone, olivine-rocks, &c., are here 
described with 1emarkable succinctness alike as to their 
composition and geological relations. Considering the 
meagreness of the official equipment of the Geological 
Survey, this portion of their work must be admitted to 
be specially creditable to the Norwegian geologists. In 
Parts VII. and VIII. infgrmation is given regarding the 
structure of rocks and mineral veins. *Some nature- 
printed illustrations of rock-structure here inserted are 
interesting. Slices of foliated, graphic, and porphyritic 
granite, etched with hydjofiuoric acid, have alldwed the 
more durable quartz to print its figure upon paper, and 
the impression has then been photographed on wood and 
cut into a woadcut. Some figures are also added to show 
the coexistence of organic remains (graptolites, corals) 
with crystals of chiastolite, vesuvianite, and other minerals 
in metamorphosed Silurian rocks. 

A useful feature in the German translation is the 


“addition of an index, which is wanting in the original, 


but which would have been still more acgeptable had it 
been even fuller than itis. The numerous woodcut sec- 
tions enable a reader to follow the local descriptions in 
the text. But the addition of a good geological index- 
map, such as that which accompanies the Norwegian 
volume, would have been of much service, and might 
perhaps have been given without any very serious increase 
of price, But this is a defect which every geological 
reader, at a little cost to himself, can 1emedy by obtain- 
ing the general map. He will find in Dr, Gurlt’s version 
of Dr. Kjerulf’s memoir an infaluable compendium of 
Norwegian geology, and will probably Be induced to set 
out himself to make a personal exploration of the segtions 
which are therein described. Should he be induced sQ 
to do he will doubtless come to look back on his tour in 
Norway as one of the most imstructive as well as delight- 
ful of all his geological rambles, 
ARCH. GEIKIE 
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e EUCALYPTOGRAPHIA ; 
Encalyptographia; being a Descriptive Atlas of the 

Eucalypts of Australia and the Adjoining Islands, 

By Baron F. von Mueller, W.C.M.G., M. and Ph.D., 

FaR. S, Government Botanist for the Colony of Vic- 

toria. Decades 1 and 2. (Melbourne and London, 

1879.) ° 

ATERIAL for the issue of this atlas was accumu- 

° lated at Melbourne now over thirty years ago, and 
the study of this fine group of the myrtles has been 
carried on ever since, as opportunities presented them- 
selves by Dr. Mutller. Still the subject was so large dnd 
the perplexities surrounding it so many that even now he 
offers his observations in these decades as only fragmdé¢hts 
toward a some day complete monograph. The difficulties 
surrounding the study of this group are many. There is 
the large number of species, the gemme Eucalyptus being 
surpassed in this respect only, by Acdia. The resem- 
blance of many specific foryps is apt to deceive one ; the 
fruits, and mere ‘especially the flowers, are often far out 
of the reach of the ordinary traveller, even though he 
might in his énthusiasry not object to climb for a con- 
siderable height into the trees; and then the species 
themselves are widely distributed over the whole of the 
Australian continent and Tasmania, some even extending 
to the Indian Ocean Islands, though, it may be added, 
none occur in New Zealand. 

Mr. Bentham’s grouping of the species has been, with 
some trifling modifications, adopted by the author, and 
the Government of West Australia has borne the expense 
of issuing these two decades, which contain descriptions 
of some of the most important timbeg trees of the great 
western colony. It is to be hoped that some of the other 
colonial governments may follow this good example, and 
so help on the publication of the work. Perhaps even our 
ofvn Royal Society might see their way to help it by a 
grant in ‘hid out of the fund placed at their disposal by 
Parliament for promoting scientific research. 

The economic value of these eucalypts needs scarcely 
to be insisted on. Not only do they yield excellent hard 
timber, but as products we find enumerated oils, tars, 
acids, dyes, tan, and potash. What magnificent forest 
trees are to be found among them will appear from the 
description of some of the species figured in these parts. 
One (E. gontocalyx) is mentioned as growing on low or 
hilly woodlands up to about 3,000 feet, and attaining in some 
of the forest valleys a height of 300 feet, with a stem 
diametereof not rarely six feet, and sometimgs even, ten. 
The timber of this species is described as hard and tough, 
exceedingly durable, lasting well whén buried under- 
ground, not warping, and difficult to split. ‘Another 
species (E. /eucoxylon) known as the iron bark tree, or 
white gum tree, grows to a height of 200 feet, has a timber 
of great hardness, durability, and of extraerdinary 
strength. On bejng burnt for charcoal it yielded 
28 per cent. of superior stuff, 45 per cent. of crude 
pyrojgneous acid, and 6 per cent. of tar. An excellent 
packing paper has been prepared from the inner layers of 
the bark, as can indeed be done from the inner bark of 
most eucalypts, and the leaves yield a volatile oil to the 
extent of about? per cente? 

The,ggenus thus Abounding in use products is not 
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wanting either in remarkable forms; thus Æ. alpina is 
found only on the summit of Mount William, Victoria, at 
an elevation of over 4,900 feet, and its area is limited to 
the top of this one peak, for it does not even extend to 
any of the other summits of the chain of which Mount 
William is the culminating point. This species hàs béen 
cultivated in the Melbourne Gardens from seeds col- 
lected in 1853, ‘but even in good soil it retains a dwarf 
bushy habit, having in a quarter of a century not grown 
over a dozen feet in height, and showing little tendency 
eto form a distinct stem. This species offers, perhaps, 
the most remarkable example of limited geographical 
distribution in the group. The Honey-scented Eucalypt 
(E. melitodora) is what is called, among such giants, a 
middle-sized tree, exceptionally attaining a height of 
some 200 feet’; it will live on poor soil. In an official 
report presented in 1869 to the Victorian Parlament, Dr. 
Mueller pointed ou®that one ton weight of its branches 
and leaves, if gathered fsesh, would yield about 21b. 
12 oz, of pure potash, and a much larger quantity of 
crude pearl-ash. Another species, known frm its odour 
as the “peppermint tree” (Z. odorata), wquld seem to 
be a great favourite with a destructive nocturnal cock- 
chafer. Through the ‘immense clearings effected for 
agricultural settlements, the number of insect-eating birds 
has greatly diminished, and the increase of this species 
of Melolontha 1s not properly kept in check. They prey 
on the foliage of this Eucalypt,and Mr, Otto Tepper, 
writing in the 7ransactions of the Philosophical Society 
of Adelaide (February, 1878), states that it is being 
éxtensively destroyed from this fact, 

The plategaccompanying the descriptions of the species 
published in theses decades give ample details of the 
leaves, flowers, and fruits of the species ; they appear, so 
far as the stems with inflorescences are concerned, to be 
perhaps a little too stiff and formal. Sometimes details of 
the peculiar wood structures are added, and on ong special 
plate transverse sections of the anthers of some fifty-eight 
species are figured. The London agents for this work 
are Messrs, Tribner and Co. 





OUR BOOK SHELF 


A Short Geography of the British Islands. By John 
Richard Green, M.A, LL.D., ‘and Alice Stopford 
Green. (London: Macmillan and Co., 1879.) 

“ GEOGRAPHY, as its name implies, is an ‘earth-pictur- 

ing, a presentment of earth, or a portion of earth’s 

surface in its actual form, and an indication of the 
influences which that form has exerted on human history 
or hifman society. To give such a picture as this of our 
own Saunt, in Mowever short and simple a fashion, is 
the aim gf the present work.” Mr. and Mrs. Green have 
carried out the task they have hese indicated in a masterly 
manner. The method they have adopted is the only 
scientific method on which a text-book of geography 
of this elass can be constructed. Mr. Green, in his 
preface, speaks with just horror of the majority of text- 
books, with their dreary array of table ate “facts” and 
figures, which makes what ought to be one of the most 
interesting of lessons a burdensome and unprofityble 

penance, . 

In the frst seven cRapters the authors give a cledr, 
instructive, and completely interesting sketch of the great 
physical features of our islandspanti of theisrelation to tht 
continent of Europe. The mountatn groups, the uplands, 
the plains, and the ¢ivers are brought before the stu@ent in 
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their natural or scientific aspect, with just such details 
easily worked in as will give a clear pıcture of the various 
features, The counties are then grouped in their natural 
order, and each is treated after the same method as that 
followed in the general sketch. The great physical features 
are brought out first of all, the regions of the chief natural 
resources of the country indicated, and thus the mind of 


the pupil is prepared to understand how the aie Soe 


social, and industrial features have come to be develope 
as we find them at the present day. “Facts” enough to 
satisfy any humane examiner are given, and the principal 
data and, figures are collected in a few well-arranged 
tables. “Great care has evidently been taken to obtain 
accurate and recent information both with regard jo 
physical geogiaphy and topographical, industrial, and 
other statistics. Besides four coloured mapg, there are 
twenty-four special sectional maps appropriately intro- 
duced throughout the book, which must prove of great 
use in impressing the facts upon the mind of the learner. 
We trust the Geography will be largely introduced into 
our schools; we are sure that the scholar at least would 
welcome it. Its style and method, moreover, render it 
attractive and ‘structive reading to those who have 
long left the school of their childhood behind. 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Nesther can he undertake to return, or 


to correspond with the writers of, rejected manuscripts, No 


notice ts taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters as 
short as possible, Tie pressure on his space ts so great that it 
is impossible otherwise to ensure the appearance even of com- 
munications containing interesting and novel facts.] 


The Visibility of Mercury to the Naked Eye 


In NATURĘ, vol. xi. p. 474, I find the following: ‘‘ Mercury 
was seen at Paris on May (meant fog March) 10 and 11 with the 
naked eye, owing to the transparency of the atmosphere and the 
great elongation of the planet. .. The observation was ma 
by MM, Henry brothers at the Paris Observatory.” 

Must not ‘‘ the transparency of the atmosphere” have more to 
do with the visibility of this planet tban is usually supposed? 
The leading cncumstances affecting the question, the amount of 
the planet’s elongation, the inclination of the ecliptic in which it 
1s situated to the horizon, heliocentric latitude, &c., being of 
course the same at each apparition in England, énthe Continent, 
and in North America, how shall we otherwise account for some 
of the facts of the case? The remark is current respecti 
Copernicus that he never obtained a view of M An 
perhaps the general impression as to its visibility—that it can be 
seen only at the most favourable junctures, and for but a few 
days at a time—is reflected in the quotation above. 

As a contribution to the question as it may be affected by the 
variable element @f c/tmate, atmosphere, I tabulate herewith the 
results of several years’ careful though not thoroughly systematic 
obse: vation of the planet at this phical position, latitude 
a KZI N., longitude 93° 05’ W., elevation 800 feet above sea- 
evel :— 


Year. Time observed. Days. G. Elong. Date. 

e . ‘ 
1877 ... April 29 to May II... 13... 2I 5 May 3 
1823 ie Sept.—Oct. — .. 1753 ... Sept, 26 
1879 ... Jan. 7to Jan. 29 1. 22 .. 24 93 .. Jan. 16 
1880 ... Feb, 29 to March I9 ... 20 ... 18 22 ... Marchio 


It will be observed from the table that I followed Mercury 
with the naked eye gt its last appearance in the west (when it 
was seen in Paris), from February 29 to March 19. I had 
intended to look for it a day sooner, February 28, as a crucial 
test as fo how early it could be seen at that apparition, for it 
Ame intp conjunction with Jupiter that day and would be 
approxipnately pointed out by the latter planet. But the state 
of the sky would not permit. e Looking for Jupiter the next 
çfening, soas to take bearings from him, I saw Mercury first, 
over a degree to the north-east of where Jupiter was when found. 
So I am confident that Mezcury was within reach of the naked 
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eye the evening before at conjunction, save that clouds inter- 
vened. And this one day added to the twenty days actually 
recorded would make the period of visibility on this occasion 
three full weeks, 

At the brightest the planet was fully equal to a īst magnitude 
star, and for more than a week as bright as a Arietis, two hours 
to the east of it, with which I frequently compared it., It was 
brighter than Saturn (also in the twilight) for several évenings, 
and was seen casually, as any other star would be seen, as I 
came up town from business, for more than a week. As a friend 
of mine remarked, ‘it could be seen with half an eye.” 

As regards the earlier observations of the table, it will be 
noted that the planet was seen for thirteen days in the spring of 
1877, though first looked for only five days before it rekhs its 
gregtest eastern elongation, It was again beautifully seen several 
mornings near the close of September, 1878, coming twice into 
conjunction wjth Venus during that time, though the observa- 
tions were not continued so as to try how long it could be 
followed. 

Finally, in January, 1879, though the position of the ecliptic 
was not favourable, an elongation of over 24° and splendid skies 
enabled me to follow Mercury for twenty-two days in succession, 
or while he made a full one-fourth of a revolution round the sun! 

If any interest attaches to this communication it will surely 
not be from a superfluous attempt to show that Mercury at special 
times becomes visible to the naked eye; but er from its 
giving certain definite facts as to the exact fength of time the 

lanet has been observed, at the several appantions fndicated, 
e astronomical conditions of these returns of the planet may 
be made out with the help of an ephemeris and a celestial globe, 
I need only add that the observations were made in a climate 
where hours favourable for astronomical work may frequently be 
numbered by the hundred monthly, and own that the conditions 
of sky and atmosphere under which they were made were 
generally favourable to the best results. T. D. SIMONTON 
St. Paul, Minnesota, U.S.A., May 1 





Specialised and United Palæontological Research 


In your report of Prof. Huxley’s lecture on ‘ The Coming of 
Age of the Origin of Species” there was one sentence ‘which 
was pregnant with import toèvery true devotee of natural history 
and to every believer in the doctrige of evolution, to wit,, that 
pri and direct evidence in favowe of evolution can be 
furnished only by palzontology.” 

Knowing this is so, I ask, Do there exist amonget all our 

scientific associations delegated committees whose function ‘it is 
to watch and foster paleontological research by ‘every „possible 
means? Seeing that so much depends on this kind of evidence, 
it is surprising that we hear so little of jthe results of any united 
efforts in this difection. What we generally hear of are the out- 
come mostly of private and individual inquiry. And since so 
much has aisady been done in this field of mvestigation by mere 
individual effért that the ‘ missing links” between widely sepa- 
rated groups of the hıgher mammalia (not including man) have 
ebeen discovered so abundantly that it can be said with respect to 
these, in the words of Prof. Huxley, ‘‘ Evolution is no longer a 
speculation, but a statement of historical fact”’~ggince this is the 
result of private and individual effort, what might not be achieved 
by united and organised research ! 

It Ae a teniem i division of haere is the best means of 

cialising and perfecting any work, and an equally trite sayi 

“unon is strength ; is in this, one of the uost inportant 
of all the fields of biological study, we do not hear of a palæon- 
tological society or committee. s 
t could such a society or committee effect? it may be 
asked. Would it be expected to take hammer, pickaxe and 
spade in hand and wander over the wide world ın exploration ? 
ertainly not, But remaining at homg, it could direct the efforts 
of private explorers, delegate officers of its own, equipped with 
the means of questioning the geologftal record in different parts 
of the globe, unite with kindred associations th solving problems 
too arduous for the single resources of one society, dividing alike 
the expenses and the spoil. Surely it would gratify the bart of 
every naturalist to learn if palæontological research had gssnmed® 
this serious and energetic form. 

How many opportunities are allowed to slip that might be 
turned to excellent account! Wars are carried on in countries 
as yet geologically unexplored, and for want of such a soclety as 
I have named there has been no one qprloyed to accompany our 
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grmies in the cause of this branch of science. Railways and 
other engineering works have been carried out in such regions, 
but no one has been employed to watch the operations in the 
name of paleontology. Travellers go amd return without having 
been furnished with data to "guide gesearches that might have 
been intelligently prosecuted in the cause of science. 

Wall net our leaders in natural science arouse themselves to 
organised and specialised research in this all-important field of 
palseontology ? W. S. DUNCAN 

Stafford, ay 29 

e 


The Meteorology of South Australia 


[We have been asked to publish the following correspondence 
on an article on this subject in NATURE, vol, xxi. p. 281.] 


A r 
South Australia, the Treasury, Adelaide, 
April 15, 1880 
S1r,—I have to thank you for the extract from NATURE, 
inclosed in your despatch No. 7,842, dated January 31 last, 
which was duly referred to the Honorable the Minister of Edu- 
cation, and has been perused by the Postmaster-General, &c., 
and observer, Mr. Todd, C.M.G., a copy@whose observations 
and remarks upon this subject I noy forward for your information 
and that of the Editor of NATURE, I am, sir, your obedient 
Yervant, ° (Signed) ` C. MANN 
Sir Arthur Blyth, K.C.M.G., Agent-General for 
Sgath Australia, London 
° . Post and Telegraph Department 
Memo. on Letter from Agent-General 
METEOROLOGICAL OBSERVATIONS 


The writer of the article in NATURE had evidently not received 
the volume for 1878, but only the monthly numbers, In the 
volume, as the Agent-General, to whom I have sent a copy, will 
see, I have given the results of the observations at Port Darwin, 
Alice Springs, Eucla, Cape Borda, Mount Gambier, and Cape 
Northumber! . As the Minister is aware, I have recom- 
mended that instruments should be supplied to several additional. 

laces, which will really give effect to what the writer in 

ATURE very properly wges. The extent and fotm in which 
the observations made at our institutions eshould be published 
require consideration on the score of economy of printing; and, 
as the Minister is aware, the observatory is altogether under- 
manned for the work now done, and if it were not for my own 
personal exertions in doing that which ht be intrusted to 
assistants, we could not do what is done. ith regard to the 
other sugbestion, I had previously decided on correlating the 
ranfall and wheat-yield in different districts, in addition to the 
table, which takes the colony as a whole, now given. . 

The form in which our observations are published and dis- 
cussed appears.to give general satisfaction, and this will be 

eatly increased when we have the continuous self-recording 
instruments I have recommended should be obtained. 

April 4 (Signed) C. Topp 

P. M. G. and Supt. T. 


(Mr. Todd is correct in su posing that the volume for 1878 
was not before us—not having ean en received—in writing the 
article on the ‘‘ Meteorology of South Australia” m NATURE, 
vol, xxi, p. 281, but only the monthly numbers. The volume 
has, however, been received quite recently, which, in view of 
the highly*important additions it contains, referred to by, Mr. 
Todd, we shall i take an‘ early opportunity of noticing. It gives 
us the highest satisfaction to learn that of the two points we 
drew attention to half a year ago, the one relating to the esta- 
blishment of additional stations had not only been resolved on, 
but actually carried out in the beginning of 1878, and as 

the other one, refemring to the correlating of the rainfall andathe 
wheat-yield in different districts, in addition to the table which 
deals with the colony as a whole, it had previously been*decided 
by Mr. Todd to discuss the data in the manner suggested. —ED.] 








@omparative Curves in Terrestrial Magnetism 


As the comparison of curves obtainę at distant stations is at 
present one of the most impertant desiderata for the study of 
terrestrial magnetism, I forward to you traces of two photo- 
grips obtained MA Maich I'pdast at Vienna and at Stonyhurst. 

he storm is a remarkable one, and the curves offer a striking 

“illustratfon of the simultaneous agtion of theadisturbing force on 
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two magnets many miles apart. 


irregularities of the curvés were synchronous, 
e 


trace of the Vienna magnetogiaph is taken from the May 
number of the Zeitschrift der osterrechischen Gesellschaft, Jir 
e 


Meteorologie, kindly forwarded by Dr, Hann. 
The range between the maximum and primary minimum at 


5h. 45m. p.meG.M.T. was 337 at Vienna, and 421 at 
Stonyhurst ; and between the same maximum and the secandary 


minimum at toh. 45m. p.m, was 24I at Vienna, and gq"o at 


Stonyhurst. 

Both the self-recording etographs were nade by Adie, 
and the time-scale is the same for both curves; it is therefore 
vey easy to identify the synchronous movements. 

t Stonyhurst G.M.T. 1s adopted, and the longitude of Vienna 
is th. 5m. 31°33. E. of Greenwich. 


S. J. Perry 
Btonyhurst Observatory, May 27 





Luminous Painting 
Nil novi sub soff—The Japanese, nine hundred years ago, 
seem to have 
luminous painting, and thus to $ave 
In looking through the article “‘ye” (pictures)sin the Sinico- 


pron: Encyclopædia, ‘‘Wakan san sai dm-ye” (ilustrated 


escription of the Three Powers, Że., Heaven, Barth, and Man), 
I recently came upon a 


readers :— 


“In the Rui-yen (Lei-ynen, Garden of Sundries—a sort of 


Chinese Collectanea) we read of one Su Ngoh, who had a 
picture of an ox, Every day the ox left the picture-frame to 
graze, and returned to sleep within it at night. This picture 
came into the possession of the Emperor T’ai Tsung, of the S 
dynasty (AD. 976-998}, who showed it to his courtiers, an 
asked them for an explanation, which none of them, however, 
scould give. At last a certain Buddhist priest said that the 
Japanese found some nacreous substance within the flesh of a 
kond of oysté they picked up when the rocks were bared at low 
tide, ang that they ground this into colour-material, and then 
painted pictures with it which were invisible by day and luminous 
by night.” 
“ No doubt,” adds the author of the Encyclopædia, ‘when 
it is said that the ox left the picture-frame during the day to go 
a-grazing, it is meant simply that during the day the figure of the 
ox was not visible.” Frepx. V. Dickins 
“Arts Club, June 1 





Brain Dynamics 


THERE are probably among the renders of NATURE some 
believers in the Freedom of Volition, to whom the discussion on 
the above subject has not hitherto appeared to reach the knottiest 
point of the centroversy. 

The more old-fashioned supporters of the doctrine of Free 
Will frequently insisted on the sense of Responsibility as the 
crucial proof that the will is free, probably because few of their 
opponents were ready to face the posable, or supposed, moral 
consequences of the denial of responsibility, The proof is 
essentially weak, and Mr. Romanes has well exhibited its weak- 
nesstin NATURE, vol, xxii. p. 76. His “ Prince of Denmark ” has 
indeed so little of method in his madness that I am not disposed to 
think it curious that both Prof. Clifford and Mr. Tolver Preston 
should have left him out of their play. He may well exclaim: 
«© What should such fellows as I do, crawling between earth and 
heaven? We are arrant knaves all; believe none of us.” Surely 
the sense of Responsibility is not the origin, but is one of the 
results ef the Eense of Freedom, ically the Sense of 
Freedom is the justification of the sense onsibility. His- 
torically it is, no doubt, its antecedent ; $ hile both are, as 
much as any other faculties of brute and man, results of evolu- 
tion, the refinement of the conception of morality, and thejefore 
probably the conception itself, has evidently originated lọng after 
the consciogsness of volition, Eyperimentally the sense of*re- 
sponsibility is weakened or destroyed, either psychologically, as 
whére the freedom of the actor ig. comtrolled, gr physiologicalty, 
as where volition is suspended in s$ or is impaired by lemon 
of the anterior lobeg of the brain, in 
responsibility suffers corresponding loss. It seems to me strange 

® es 





The action of the force appear 
to have been somewhat more vigorous at Stonyhurst than at 
Vienna, yet not only the great inflections, but even the slight 


n practically acquainted with the art of 
anticipated Mr. Balmaing 


of which the following slightly 
condensed rendering may perhaps be of some interest to your 


Which cases the gense ofe 





have been conceived and continued in order to justify that Moral 
Sense which is essentially a consequence of it (though capable 


finally of being presented as one among other motives in certain ' 


acts‘of volition). It lies with those who think-with Mr, Romanes 
to account, on their own hypothesis, for the development of so 
universab, obtrusive, irrational, and indeed ‘‘ nonsensical” an 
iastinct as, according to that hypothesis, the sense of onsi- 
bility is. Others see in it a result of the Sense of Freedom 
of Volition, when combined with the intellectual perception of 
the consequences, to the individual or to the race, of human 
acts (the latter aie being the cumulative result of inherited 
experieng’s). is Sense of Freedom of Volition is the real 
Hamlet. 

We possess, or appear to ourselves to possess, the consciéus- 
ness of the power of choosing between alternative motives. It 
is unsafe merely to give the lie direct to this “consciousness, 
lest we thereby destroy the validity of the evidence, also derived 
through consciousness, of all those facts on which any law of 
nature, and Causal Sequence itself, is based. The consciousness 
of power is derived from the sense of work done, as against 
resistance, e.g., the consciousness of muscular power is derived 
from aclass of sensations produced on the organism by resistance, 
these sensations being created by, and consequently associated 
with, the conversion of potential energy stored up in the brain 
into kinetic enefBy transmitted through the nerves and muscles, 
and it bears no ological resemblance to the consciousness of 
sensations*of whch the brain is the passive recipient. Similarly, 
the consciousness of the power of volition 1s derived from the 
sense of work done, in this case wholly within the brain, in the 
selection between alternative motives, and it bears no psycho- 
logical resemblance to the consciousness of the motives them- 


I21I 


that Mr. Romanes should suppose the doctrine of Free Will to 


selves, And so, too, just as the sense of lassitude is produced by ° 


excess of work done as against physical remstance, so is a sense 
of discomfort produced by expenditure of potential energy, when 
acts of volition are performed against powerful emotions. 

It appears to me that the Necessitarian should be able on his 
part to show that this sense of work performed in choosing between 
motives is fictitious, or that the energy above mentioned has no 
existence. This will not be done solely by holding even the 
terrors of omnipotent Causal Sequegce over the head of the advo- 
cate of Free W: The latter considers volitions to be, not indeed 
“uncansed” in the sense of Sccurring without antecedent emo- 
tions, or without expéhditure of energy in choosing between the 
emotions, yet not to be rigidly determined by those emotions. 
He nee? not inquire whether a man be ‘‘unfoitunate” in the 
capricious character of human acts as compared with other 
phenomena. But he on his part has to show (and certainly no 
scientific mind will undenate the magnitude of the task) that 
phenomena of volition do, paradoxical as it may eem, constitute 
a class by themselves, their relation to physical causation being 
perhaps comparable to that in which the phenomena of life 
stand to the laws of inorganic chemistry, a relatiog of addition, 
not of contradiction. W. CLEMENT LEY 





I sHOULD like to state, in reply to Mr. George Romanes? 


letter (NATURE, Vol. xxii. p. 75), that the question of ‘‘ Respon- 
sibility” was left out of my letter (NATURE, vol. xxii, p. 29) 
partly because it seemed to me a separate or somewhat distinct 
subject, and partly from the fact that this matter had been 
already considered by me in connection with a paper on ‘‘ Natu- 
ral Science and Morality,” to be published in the ournal of 
Science for July next ; and to thus, therefore, I would venture to 
refer those who may be interested in this question, 

I may merely conclude by saying that, while otherwise fall 
endorsing Mr. Romanes’ letter, there is only one point on whic 
I should be disposed to disagree with him, viz., ın regard to his 
suggested view that the doctrine of strict causal sequence in 
nature would tend to show the feelings of Responsibility, Praise, 
and Blame to be “destitutdbf any rational justification.” For 
there appear to m@to be grounds for believing that a scientific 
and rational explanation of these feelings exists. 

Loadon, June S. TOLVER PRESTON 





. Vortex Atoms 
e WHILE thanking Mr. G. H. Darwin for his observations on 


one or two passages in my paper ‘‘On the Physical Aspects of 
the Vortex-Atom Theory,” which, as they stand, may no doubt 
tend to convey an inexact @npression, I may state that the illus- 
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tration of a pipe was used with the endeavour to aid the con- » paper thus produced has been seen by Clifford's friend 


ceptions in some respects, rather than for rigid accuracy of 
comparison, The idea of the exterior fluid bem 
subsequently guarded against by stating that it had ‘‘impertant 
functions” to perform, In regard to the fact of only mention; 
‘* friction” as an element of resistance in a totally’ iamersed 
body, I wished rather to convey the general idea that if no 
energy weie given to the molecules of the surrounding liquid. at 
the p of the immersed body, there would be no ‘* resist- 
ance,” e object of the article was, however, not so much to 
lay stress on these points as to notice certain, perhaps less 
appreciated (2 priori), aspects of the problem. 
S. TOLVER PRESTON 





Songs of Birds 


Your correspondent ‘‘ A. N.” (ante, p. 97) does not seem to 
be aware that the best observers are nowadays agreed in believing 
that the hen cuckoo does not sing. Hence his suggestion in 
regard to the difference of note observed by Mr. Birmingham 
(anted, p. 76) hardly applies to the case m question, 

ALFRED NEWTON 

Magdalene College, Cambridge, June 6 





I HAVE been in the habit of observing the gotes of cuckoos, 
and have noticed that the musical interval is very variable. It 
is not always, or even often, amenable to ou# tempered scale, 
but may lie anywhere between a major 2nd and a 4th. The 
major 3rd seems to be about ag frequent as the minor, The 
interval may vary in the same bird, as it is well known that the 
cuckoo’s song alters greatly with the approach of summer. 

FRANK J. ALLEN 

St. John’s College, Cambridge, June 6 





Cup-marked Stones 


On a large block of fine-grained hard whitish sandstone near 
Burghead, Elgin, are forty-four cup-marks of various sizes, but 
all very finely formed. Four a the cups have channels or 
grooves of various lengths and running in different directions, 
Dut none to the edge of Mie stone. Five hgve one ring, and 
channels of various lengths, andem different directions, Four 
have got two rings and channels, and ome has three rings and 
a channel, In some cases the rings are not complete, that is, 
they stop short on either side of the channel, but olose to it. 
One cup has a simple ring? i s 

From this example, and if I recollect the figures in Sir J. Y. 
Simpson’s work, there seems to be but few cases in which the 
channels run tothe edge of the stone. 

Ont of a cofisiderable number of cup-marked stones partly on 
finely ice-polished rock surfaces and partly on detached blocks 
large and small, in Elginshire, this is the only one that has 
rings and grooves. A full description of these, with plans, I 
have nearly ready to lay before the Society,of Antiquaries at one 
of their early meetings of next session. James LINN 

Keith, June 2 


Ty 
Tae Dumas NUMBER.—In reply to numerous inquiries we 
may state that the portrait of M, Dumas should form the frontis- 


piece to vol. xxi., and the article by Dr. Hofmann be placed 
after the index in the beginning of the volume. 





ENERGY AND FORCE* 


[ N March 28, 1873, Clifford delivered a Friday 
evening discourse on this subject at the Royal 
Institution, By some accidenteno trace of it, not even 
the date or title, appears inethe printed Proceedings. 
Thus the lecture escaped notice whens Clifford’s literary 
and scientific remains were collected in the summer of 
last year. A few weeks ago I lighted on my ownerough 
notes of it taken down at the time, probably fhe only 
record now in existence. These I have written out, with 
only so much alteration andgaddition (indicated bf square 
brackets) as necessary to make them intelligible. The 
An blished discourse by the late Prof Clifford. With an introduc- 
tory ncte by J F. Moulrcn. e 


and mine, Mr. J. F. Moulton, who (besides his general 
competence in mathematical physics) was thoroughly 
acquainted with Clifford’s anata oe work and ideas. 
Mr. Moulton has added, by way of introduction, some 
remarkg founded on this intimate knowledge, which will 
explain the aims of the discourse and supplement the 
too meagre report which is all that I arm able_to recon- 
stfugt from my notes,—F, POLLOCK.] 


This lecture was, I think, written as a pe against 
certain loo% ideag that had become prevalent relating to, 
energy, motion, and force. The discoveries as to the 
equivalence of the many forms of energy and the. in- 
variability of the total of energy in any system not 
operated on by external forces (one case of which isthe 
a material universe), had led philosophical writers 
and others to treat force as an entity with a separate 
existence like matter, and also, like it, indestructible. 
The error of thus treating force an entity with a 
separate existence was not an unnatyral one in those 
who had not much acquaintance with the theories of 
physics. No idea is mor@ consonant with the ordinary 
modes of fhought than that force is a something 
opens from without on a body, and producing 
effects theretiponein the shape of an alteration of its 
motion, so that the qua$i-personification of force contained 
in the above does not appear to be in any way an un- 
warranted conception. The further step, which ascribes 
to force an indestructibility as absolute as that of matter, 
is due to a confusion in the terms used by mathematicians 
themselves in speaking of these subjects, for which 
they are to blame. Before the conservation of energy was 
fully formulated, mathematicians were acquainted with a 
particular case of the general principle, and it had received 
the name of conservation of force. This unfortunaté 
appellation, with all its misleading tendencies, was often 
applied to the general principle when the latter first 
became known, and hence unscientific writers naturally 
assumed that force and energy were convertible terms 
and that they were alike indestructible. These erroneous 
conceptions had attracted Prof. Clifford’s attention, and 
with hig usual zeal for preserving scientific ideas from all 
taint, he set about correcting them. His mode of dojng 
so is highly characteristic. He strikes straight at the 
root of the matter, and would have us at once tease to 
think of force as an entity at all. Indeed he goes so far 
as almost to warn us against tolerating the conception 
-f a cause as distinguished from its effects. 

All we know as to force and motion, he says, is 
that a certain arrangement of surrounding bodies pro- 
duces a certain alteration in the motion of a body. It 
~has been usual to say that this arrangement of sur- 
rounding bodies produces a certain force, and that it is 
the action of this force that produces the alteration of 
the motion. Why have this intermediate term at all? Why 
should we not go at once from the surrounding cigcum- 
stances to the alteration of moteon which follows? The 
intermediate term is only a mental inf€rence either from 
the existence of the surrounding circumstances, or from 
the occurrence of the alteration in the motion; and if we 
only accustom ourselves to pass from one to the other 
without its assi8tance, it will cease to be necessary, and 
like other useless mental conceptions, be gradually for~ 
gotten. And with jt will pass all tendency to give to this 
useless mental phantom any such real and- material 
qualities as indestructibility. 

Igvas not pre~ent when the lecture was given, nor do I 
know otherwise than from these notes how Prof. Clifford 
carried out these ideas. But in conversation He had often 
discussed the matter with me, and made me fully 
@cquainted wih his viewe on the subject, so that I am 
able thus far to coafifm the accuracy and completeness 
of th&e notes. It will be seen that te defines force as 
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“the change of momentum of a body considered as 
depending upon its postion relative to other bodies,” 
thus bringing into direct connection the surroundin 
bodies and the consequent alteration of motion aad 
rendering the conceptiongof force a superfluous one. In 
his concluding remarks as to whether we are directly 
conscious of force, there is the same tendency. H®@ is 
well aware that such an attempt as his will be viewed 
with very little favour by the not unimportant school, of 
philosophers who conceive that force is the only thing 
that we are directly conscious of, and thus he takes the 
opportunity to combat this idea. e 
e The part of the lecture that refers te energy needs no 
special remark. He shows, in his usual clear style, at 
once how much and how little is contaified in the law of 
the conservation of energy. So far from containing in 
itself the solution of all the changes in the universe, it 
tells us only one of the conditions that these must obey, 
and gives us very little information, if any, as to the 
particular results that follow from the causes that 
are at work. Ité® invaluable as a negative law. It 
enables us to r&ect MN absolute certainty countless 
hypotheses that would otherwise be temptingly appro- 
riate to elucidate the confplexities of ature. But 
urther than that it cannot go. It cannot distinguish 
between the innumerable hypotheses thatesatisfy it, of 
which, after all, only one can be tmue, ° J-F. M. 


No mathematician can give any meaning to the 
language about matter, force, inertia, used in current 
text-books of mechanics, 

The old definition of force contains the word cause. In 
.the older writers this is a mere manner of speaking; 
thus Maclaurin defines velocity as the cause of a body 
changing its position. We now define it as the rate of 
change of position. 

* Causation is defined by some modern philosophers as 
unconditional uniformity of succession, z.g , existence of 
fire follows from putting a lighted match to the fuel. 

This idea must be got rid of to understand force. All 
universally true laws of nature are laws of co-existence, 
not succession. Thus, I want to move a thing and I 
push it, and motion follows. This suggests at first sighg 
the conception of cause and effect being related in succes- 
sion. But really you change the rate of motion of a thing 
atthe time when you push it, not afterwards. So if you 
drop aething from your hand, the letting go and the 
faling down are really simultaneous, Again, the change 
of motion of a terrestrial body is at every instant 
dependent on its distance from the earth’s centre (though 
in practice this is neglected for small distances), In every 

- case the law gt work is seen to be a law of co-existence, 
not succession. 

Momentum may be roughly described as quantity of 
motion, A body moving at a speed of say twenty miles 
an hour, has a‘certain quantity of motion. If the same 
body goes forty miles an hour there is twice as much 
motion ; or If twice as much matter goes twentyemiles an 
hour? there is also twice as much motion. Momentum is 
measured by the®quantity of matter moving at a given 
rate (mags X velocity). 

How is the quantity of matter measured if we compare 
bodies of different substances, such as wood and lead? 
Not by size : there is another scale by wRich the quantity 
of matter in a given body, without regard to the kind of 
matter, can be measured. [The existence of such a scale 
and the possibility of applying it aie fhvolved in the idea 
of mass.) The simplest method of applying that scale in 
practice is to weigh the two bodies to be compared at 
the same place, 

Force cannot be exflained without stating a law ‘of 
nature concerning momentum, viz. :— 

Suppose a body with a cexgiff momestum to be tht 
only body in the universe; it wilt go on with the same 
momentum. Å $ e 


e 





, NATURE 


123 





If there is any change, there is another body, and the 
change depends on the position of that body. 

The case of bodies in contact 1s no exception to this 
law, but only a particular case. Here the change of 
motibn is called pressure. The case of bodies not in 
contact is illustrated by the motion of the earth about 
the sun funder the force of gravitation, as we call it] 

In all cases change of motion 1s connected by invariable 
laws with the position of surrounding bodies. Force, then, 
has a definite direction [at every instant] at any point in 
space, and depends on the position of surrounding bodies, 
and may,be described as the change of momentum of a 
body cofisidered as depending upon its position relative 
to other things. It embodies the quality of direction as 
well as magnitude. In other words, it is a quantity 
having direction. . 

Force, defined as above, is not conserved at all. It may 
appear and disappear ; it is continually being created and 
destroyed. ‘Conservation of force” is, mathematically 
speaking, a contradiction in terms, 

Energy [is of two kinds: 1. Energy of motion; 2. 
Energy of position]. 

1. In a movisg body we have a certain guantily of 
motion [as explained above under the head of mo- 
mentum]. Thus in a moving railway train let the unit of 
motion b& onescarriage going at the rate of one mile per 
hour; then ten carnages going at the rate of twenty 
miles per hour have 200 units of motion. [The quantity 
of motion or momentum in a body may be regarded as 
travelling with the body, and] energy of motion is the rate 
at which momentum is carried along. [It depends on 
momentum and velocity jointly, and the energy of motion 
of a given body] is known when the velocity is known. In 
practice it is convenient to call the actual amount of 
energy of motion half „this rate. It is expressed by 


I $ ; $ 
z” vilie, mu Xv, not s X v7; Clifford, in conversa- 


tion]. 

2. Energy of,position is quite®a different thing. If I 
take a book lying on the table and lift it up, and put it 
on the desk above the table, it acquires energy of position, 
and the energy acquired 1s measured by the weight 
[assuming gravity to be constant], of the book multiplied 
by the difference of height between the two positions. 
[Energy of position, like force, may be said to exist at 


any point of space, whether a body is thera or not.] The q 


difference of energy between two positions is the quantity 
of work that must be done to remove a body of unit mass 
from one position to the other. 

When a body is let fall from a higher p8sition to a 
lower one, it has, at the instant when it is let go, no 
energy of motion; but it gains, in falling, as muche 
energy of motion as it loses energy of position. It is 
found that th@ sum of energy of motion and energy of 
position ts always constant, 

Force, we have seen, is a quantjty which has direction. 
Energy 18 a quantity which can be greater or less, but has 
no direction. The name Energy is applied to two dif- 
ferent quantities, of which we find the sum to be constant. 
This const@ncy is expressed by including them in the 
common name of Energy, and saying that, energy is 
conserved, or is indestructible. This form of speech 
might be applied to other cases of alternate immortality, 
where one of two things comes into existence on the 
disappearance of the othg. 

Does the law ef persistence of energy mean no more 
than this? Yes, [it means more when it is used to include 
the “gorrelation of physical forces|”. Other qualities of 
hodies are connected with simple energy of motion and 
energy of position. Such ıs heat, which we find by 
experifhent can be turned jnto work. Finding it con- 
vertible with energy, we call it a form of energy. 

° Here we have [it seems] three different things included: 
energy of motion, energy of position, heat. But as to 
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heat, it is further established by experiment that in this 
case the energy of motion does really persist as such. 
Thus a gas consists of molecules flying about with great 
velocity, rotating and vibrating, and so having energy of 
motion. All this energy of motion is what we call heat, 
and thus heat is a repetition of a known meaning of 
energy. Again, heat exists between a radiating body 
and the thing it warms; now the intermediate space 
is filled by the luminiferous ether, which, being elastic, 
has in its ultimate parts both energy of motion and 
energy of position. In these forms the heat exists in the 
space in question. ` 

In the cases of heat and electricity the form of thepersist- 
ingeenergy is pretty well ascertained. But there are cases in 
which we do not know if itis energy of motion or energy of 
position, such as that of chemical energv. Inthe burning 
of coal there is a falling together of carbon and oxygen 
[and heat is produced]; but we do not know in which of 
the two forms, if either, the energy which comes out as 
heat existed in the chemical process. For such a case the 
conservation of energy is only a probable statement 
(though of great probabi) to the effect that in all cases 
where a physical quality is convertible włth energy, that 
quality is itself either energy of motion,or energy of 
position. 

General Results —Force is a quality of pasitioy§ definite 
in magnitude and direction at any point; not constant. 

Energy is the name of two different quantities. 

I. Energy of motion, half the rate at which a body 
carries momentum. 

2. Energy of position, detined by the statement of the 
law that the work done in getting from one position to 
another is the same by whatever path the change of 
position is made, 

[The definition of these conceptions helps to clear up 
sundry questions of mixed physics and metaphysics.] 

1. Is a physical force, such as the attraction of the 
earth, analogous to our ‘exertion of force” in muscular 
work? No,for the sensation of muscular, effort is very 
complicated. It involves nerve and muscle, which we 
know not to be present in the simpler cases, ¢.g., the 
motion of a stone let fall To talk of pushing or pulling 
in such a case is a peisonification of external nature. 

2. Are we directly conscious of force? It is often Said 
in physical and metaphysical works that we are. It may 
be true, but it js at least premature. We do not 4now 
that the chemécal changes in nerve-matter corresponding 
to consciousness are energy [only that they are convertible 
with dynamical energy]; much less do we know that they 
are force. f they are energy, it is energy of motion, not 
energy of position, since consciousness does not depend on 
éhe position of the nerve-matter [so my notes: sed guere]. 

3. Is mind a force? It is held by some that the will 
acts as the match to gunpowder, by settingsloose a store 
of energy, the matter of the brain being in unstable equi- 
librium. But you cannot have in nature an absolutely 
unstable equilibrium [#.¢., an equilibrium capable of being 
upset by an infinitesimal force], because the universe is not 
at rest [and every motion in the universe produces a finite 
change, however small, in the resultant force at every 
point of space]. Therefore if mind ıs force, operating 
in the way suggested, it must be able to create a deter- 
minate quantity of energy. This is a supposition which, 
if true, would destroy its own eyidence; for it would 
destroy the uniformity of naturę on which all possibility 
of inference ultimately rests. e 

[The discourse concluded by pointing out that even 
from a purely scientific point of view, metaphysical 
speculation is to be encouraged as a spur to saliare 
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ECHIS C&RINATA a 


‘THOSE who are interested in the poisonous snakes 
of India may have an opportunity of seeing one 
of the most interesting and destyictive of these reptiles, 
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OF in the Zoological Society’s Gardens in Regent’s 
Park. : 
The snake I refer to is a fine specimen of the Echis 
carinata, which has recently arrivetl from India; and is 
the first of its kind, I am told,ethat has been received 
alivg in this collection. I think it is probable, however, 
that a sifake so common in some parts of India myst have 
been brought alive to England before ; but at any rate it 
is sare, and sufficiently interesting to chim attention, 
espe@ally as it is healthy, vigorous, and active, and readily 
shows tts peculiar habits, in the attitude it assumes and 
the rustling sound it gives rise to by the friction of the 

carinated scales of *one fold of its body against those of ® 
the other when alarmed, and in the aggressive position 
which it takes up when prepared to strike, which it does 
most viciously by launching out its head and the anterior 
part of its body from the centre of the convoluted folds 
into which it has arranged itself. There are, I believe, 
only two true vipers in India (though there are several 
Crotalide), the Dačoia russellii, or. chain viper, or 
ticpolonga, and the Echis carinatd™ The daboia is 
well known here, and there are, or have been lately, 
ne specimens in the Societys collection; but the 
echis 1s not #0 well known, though common enough in 
India. 

It 1s much gmallgr than the Daboia, and is very active 
and dangerous. It is knewn in Sind as the “kuppur”; in 
other pats of the country as “phoorsa” ; about Delhi it 
is “afae,” or “afai” (a word of Arabic origin). Russell calls 
it “horatta pam.” Itseldom attains more than the length 
of 20 to 22 or 23 inches; probably 15 or 16 inches is 
more common, and is from 2 to 24 or 3 inches in circum- 
ference at the thickest part of the body. 

It is very fierce and aggressive, always ready to attack. 

It throws itself into a double coil, the folds of which are 
in perpetual motion; the whole body does not necessarily - 
change tts place, and as they rub against each other they 
make a loud rustling sound, which may be mistaken for 
hissing. This is produced by the thredor four outer rows 
of carinated scales, which are prominent and point down- 
wards at a different angle to the rest; their friction 
against each other causes the loud rustling sound which 
gives notice of the presence of the echis, as does the 
rattle of the crotalus. i 

I have never heard this viper hiss ; though the dabota 
does so loudly, Itis of a brownish-grey colour, with white 
and dark spots, and a waving whitish band on either side 
of the body. On the head there is a peculiar mark some- 
thing like a cross. Its fangs are very long and mobile, 
and its poison very active, destroying a fowl in two or 
three minutes. In Sind, and some other parts of India 
where it is very common, it causes considerable loss of 
human life, though I believe it 1s not so destructive on the 
whole as either the cobra or Bungarus cerulens (Krait) 
which are more generally distributed over the peninsula. 

I have not seen it in Bengal, but it is common in the 
North-West Provinces, Punjab, Sind, and Central Pro- 
vinces, and Southern India in the Carnatic, and about 
Madras. ° 

Its aggressive aspect when roused, the vicious eye, its 
peculiar method of folding itself, the rustling of it8 scales, 
and the rapidity with which it strikes, make it, when living, 
an object of considerable interest. 

In the same collection there is a fine specimen of 
another very rare colubrine venous snake, the Ophio- 
phagus elaps, which gives an opportunity not often 
available even in India, where the snake is found only in 
certagn localities, of studying its peculiar habits and food, 
which consists of other snakes. It is as deadly as the 
cobra, to which it is nearly allied; but from its com- 
parative rarity and the nature of its habitat it does not 
contribute so largely to*tpg death-rate as that snake or 
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CONTRIBUTIONS TO MOLECULAR PH rse% to the phosphorescent screen, In this mica disk are two 
IN HIGH VACUA slits—one opposite each pole a and é—running in such a 
Š re | direction that the molecular streams emanating from a 


and ,4 when made negative shall pass through the slits 
IT has been shown that the stream of molecules are | forming two horizontal sheets. These hei striking 
shot off from the negative pole in a negatively,chasged i 


he ve po 4 inst the oblique screen will be made evident as two 
condition, and their'velocity is owing to the mutual | horizont&l lines of light. The poles æ and 3 were some- 
repulsion betyeen the similarly electrified pole and 


, what bent, so that the lines of ligbt were not quite 
molecules. It became of interest to ascertain whether | parallel, but slightly converged. The tube being properly 
lateral repulsion was exerted between the moajecules 


exhausted, the pole a was made negative, and c positive. 
themselves. If the stream of molecules coming from the | the lower pole È being left idle. PEP ray of ahoka. 
negative pole carried an electric cunent, two parallel 


escent light shot across the screen along the line df The 
rays should exert mutual attraction ; but if nothing of the bs : a 


r t negative wire was now transferred from æ to 4, when a 
nature of an electric current was carried by the stream, it | ray of light shot along the screen frome tof The fwo 
was likely that the two parallel rays would act simply as 


1 a poles æ and ġ were now connected by a wire, and the two 
negatively electrified bodies and exert lateral repulsion. | together were made the negative pole. Two lines of 
This was not difficult to put to the test of experiment. light now shone on the screen, but their positions, instead 

A tube was made with two flat aluminium terminals, 


of being, as before, dfand ef, were now dg and ¢&, as 
a, close together at one end, and one terminal, c at the s e A f s 


er at shown by the dotted lines. The wire joining the poles 
other, as shown int ig. 11. Along the centre of the tube, | aò was removed, and the pole a made negative; the ray 
cutting the axisę0bliquely, is a screen of mica, painted d Whil 


; from it followed the line fas before. e the coil 
over with a phosphorescent powder, and between the | was working, another wire hanging loose from the pole 4 
screen and the double poles, # 4,15 a disk of mica crossing® 


i was biought up to a, so as to make them both negative, 
the axis of the tube, and therefore nearly a? right angles | Instantly the way ¢/ shot across the screen, and simul- 
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taneously the ray df shifted its position up to dg. The 
same phenomena were observed when the pole 4 was 
connected With the coil, and contact was alternately made 
and broken with aş as the ray dg shot across, the ray ef 
dipped to ¢ %4. 

These experiments show that two parallel rays of mole- 
cules issuing from the negatrve pole exert lateral repulsion, 
acting like adjacent streams of similarly-electrified bodies. 
Had they carried an electric current they shauld have 
athacted each other, unless, indeed, the attraction in this 
case was not strong enough to overcome the repulsion. 

Many experiments have been made to ascertain the 
law of the action of magnets and of wires carrying 
currents, on the stream of molecules, 

As an indicator, a small tube, as shown in Fig. 12, was 
employed. The two poles are at a and 4, a being the 
negative. At cis a plate of mica with a hole in its centre 
and at ď is a phosphorescent screen. A sharp image of 
the hole in the mica is projected on the centre of d, and 
the approach of a magnet causes this bright spot to move 
to diferent parts of the phosphorescent screen. 

A larges electro-magnet was used, actuated by two 


somewhat complicated to explain by means of flat 
drawings. ‘They are fully described in the paper. 

A long tube was made similar to the small indicator 
shown in Fig. 12, but having molecular trajectory six 
inches long. ft was only gxhausted to the point at which 
the image of the spot was just seen sharply defined on 
the screen, as at higher exhaustions the action of mag- 
netism js less. The phosphorescent screen was divided 
into*squares for convenience of noting the deflection of 
the spot of light. So sensitive was this to magnetic 
influence, that when the tube was placed parallel to the 
earth's equator the earth’s magnetism sufficient to 
cause the spot to move 5 millims, away from the position 
it occupied when parallel to the dipping needle (in which 

osition the earth’s magnetism did not appear to act), 

Then held equatorially and rotated on its axis, the spot 
of light, being always driven in one direction independen 
of the rotation of the tube, appeared to travel round its 
normal positiqp in a circle of 10 muillims. diameter. 

I have long tried to obtain continuous rotation of the 
molecular rays under magnetic influence, analogous to 
the well-known rotation obtained at lower exhaustions. 
Greve’s cells, and the indicator tube was carried round | Many circumstances had led me to think that such rota- 
the magnet in differen? positions und the results noted. | tion could be effected. After many failures an apparatus 
The molecular stream when under no magnetic influ- | was constructed as follows, which gave the desired 
ence passes along the axis of the tube, as shown by | results :— 
the small arrow (Fig. 12). It will be seen that the indi-| A bulb (Fig. 13) was blown of German glass, and a 
cator can occupy three different directgons in respect to | smaller bulb was connected to each end of the larger 
the. magnet. The magnet being held horizontally, the | bulb by an open, very short neck. At each extremity 
direction of the molecular stream may be parallel to the | was a long aluminiun? pole projecting partly into the 
axis, tangential to it, or at right angles to it, In either of | large bulb and turned Boni at the end. After good 
these positions, also, the stream may be directed one way | exhaustion the fassage of an induction current through 
or the other (by turning the tube round endwise). In | this apparatus fills the centre bulb with a very fine green 
these different positions various results are obtained | light, whilst the neck surrounding the pole which happens 
which arg easily illustrated with a solid model} but are Pto be megative is covered with two or three dark and 

«1 “Contributions to Molecular Phyncs in High Vacua. Magnetic Deflec- brigh patches in constant motion, following each other 
tion of Molecular Trajectory, Laws gf Magnetic Rotation in High and gow gound first one way and théh the other, constantly chang- 
ee a ea Properties o Molecular Dithane ey, Wiliam ding direction and velocity, sometimes dividing into other 
of the Royal Society Part a, 1879 X Continued Gan pte . e | patches, and at others fusing together ınto one. After a 
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lttle time, probably owing to the magnetism of the earth, 
or-that of the core of the induction coil not far off, the 
movements sometimes become more regular, and slow 
rotation takes place. The patches of light concentrate 
into two or three, and the green hght in the bulb gèts 
more intense along two opposite lines joining tle poles 
forming two faintly outlined patches, which slowly move 


To Cott 





Fis. 13. Fic. 14 


* 
round the bulb equatorially, following each ether a semi- 
circumference apart. ? < 
An electro-magnet placed beneath in a line with the 
terminals (Fig. 13) converts these undecided movements 
è into one of orderly rotation, which keeps up as longes 
the coil and magnet are at work. 
In order to compare accurately the behaviour of the 
“molecular streants at high exhaustions with that of the 
ordinary discharge through a moderately rarefied gas, 
another tube was taken having the upper pole an 
aluminium wie, and the lower one a ring, Fig, 14. It 
was only exhausted to such a point that the induction 
ae should pass freely from one pole to the other in the 
férm of a luminous band of light, this being the form of 
discharge usually considered most sensitive to magnetic 
influence. This tube was also mounted ov®€r an electro- 


SAGAS AGE 
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Class a. Class 3, Class d 
Fig 15 





magnet, and the two sets of apparatus being actuated 
successively with the same coil and battery, the follgwing 
observations were made. 

The tubes will be distinguished by the terms “Aigh 
vacuum” (Fig. 13) and ‘‘low vacuum” (Fig. 14). The 
rotation produced in each tube will be recorded in the 
direction in which it would be seen by an observer above, 


+ . 


s- 

lgoking vertically down on the tube, his eye being in a 
line with the terminals and with the axis of the magnet- 
When the rotation thus viewed is in the direction of the 
hands of a watch, it is called drect,*the opposite move- 
ment being called reverse. To faeilitate a clear apprecia- 
tion ofthe actions, an outline sketch (Fig. 15) accompanies. 
each xperiment. The shape of the tube shows whether 
it is the high or low vacuum tube, and the letter D or R 
shows the direction of rotation. ° 


a. Pipe pole of electro-magnets north. 

Inðuction current passing through tubes so as to 

make the top electrode positive. 

Rotation in the’ high vacuum direct. 

Rotation in the low vacuum direct. 

4. Upper pole of magnets north. 

Top electrode of tubes negative, 

Rotation in high vacuum direct. 

Rotation in low vacuum reverse. 

c. Upper pole of magnets south. 

Top electrode of tubes fosttive. 
Rotation in high vacuum reverse. © 
Rotation in low vacuum rewerse. 
Upper pole of magnet say. 

Top electwode of tubes negative. 
Rotation in high vacuum reverse. 
Rotation it lowvacuum direct. 

These experiments shoẸ that the law is not the same at 
high as at low exhaustions. At high exhaustions the 
magnet acts the same on the molecules whether they are 
coming to the magnet or going from it, the direction of. 
rotation being entirely governed by the magnetic pole 
presented to them, as shown in cases a and é where the 
north pole rotates the molecular stream in a direct sense, 
although in one case the top electrode is positive and in 
the other negative. Cases ¢ and d are simular; here the 
magnetic pole being changed, the direction of rotation 
changes also. The direction of rotation impressed on the 
molecules by a magnetic pole-is opposite to the dixection 
of the electric current circulating round the magnet. 

The magnetic rotations in low vacua are not only fainter 
than in high vacua, but they depend as much on the 
dirgction in which the induction spark passes through the, 
rarefied atmosphere, as upon the pole of the magnet pre- 
sented to*it. The luminous discharge eounecing the 
positive and negative electrode carries a current, and the” 
rotation is governed by the mutual action of the magnet 
on the perfectly flexible conductor formed by the 
discharge. 

In high vacua, however, the law is not the same, for in 
cases ġ and d similar arrangements produce opposite 
rotations in high and in low vacua. The, deflection 
exeited by a magnet on the molecular stream in a high 
vacuum may be compared to the action of a strong wind 
alowing across the line of fire froma mitrailleuse. The 
deflection is independent of the to-and-fro direction of 
the bullets, and depends entirely upon the direction of 
the wind, e ° 

I have already mentioned that platinum will fuse in the 
focus of converging molecular rays pr@ected from a 
concave pole, If a brush of very fine iridio-platinum 
wire, which has a much higher fusing point than platinum, 
be used to receive the molecular bombardment, a brilliant 
hght is produced, Which might pe:haps be utihsed. 

A piece of apparatus was constructed in which aplate 
of German glass was held in the focus of the molecular 
bombardinent. The Pacuum was so good that no hydro- 
gen or other lines could be seen in the spectrum of the 
emitte@hght. The focus was now allowed to play on the 

eglass, when the glass soon became red hot. Gas appeared’ 
1n thé tube, and hydrogen lings now* were visible in the 
spectrum. The gas was pumped out untl hydrogen dis- 
appéared from theespectrufh, elt was now possible to heat’ 
the glass to dull reiness without hydrogen coming in the 
tifbe; bufas soon as the heat approached ¢he fusing point - 
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the characteristic lines appeared. It was found that how- 
ever highly I heated the glass and then pumped the tube 
free from hydrogen, ? had only to heat the glass to a still 
higher temperature to get a hydrogen spectrum in the 
tu I consider the hydrogen comes from vapour of 
water, which is obstinately held in the superfictal Pores, 
and which is not entirely driven off b anything short of 
actual fusion Sf the glass. The bubbles toticed when the 
disintegrated and fused surface of the tube was examined 
under the microscope are probably caused by escaping 
vapour of water. ° 

When the negative discharge has been playing for 
some time on German glass, so as to render it strongly 
phosphorescent, the intensity of glow gradually dimi- 
nishes. Some of this decline is due to the heating of the 
gtass or to some other temporary action, for the glass 
partially recovers its property after rest; some is due to a 
superficial change of the surface of the glass ; but part of 
the diminished sensitiveness is due to the surface of the 
glass becoming dated with this brown stain. 

The luminou? image of a hole in a plate of mica was 
projected from a f/atinum plate used as a negative polg, 
to the side of a glass bulb. “The coil was kept playing for 
some time until the inside of the bulb was thoroughly 
darkened by projected platinum. Although a bundle of 
molecular rays could be seen allethe fime passing from the 
platinum through the hole in the mica to the glass, where 
it shone with a bright green light, I could detect no trace 
of extra darkening when the part of the glass formerly 
occupied by the green spot was carefuily examined. 
Platinum is a metal which flies off in a remarkable 
manner when it forms the negative pole. It th-refore 
appears from this experiment that the molecular stream 
does not consist of particles of the negative pole shot off 
from it. $ 

One of the most striking of the phenomena attending 
this research has been the remarkable power which the 
molecular rays in‘a high vacuum possess of causing phos- 
phorescence in bodies on which they fall. Substances 
known to be phosphorescent under ordinary circumstances 
shine with great splendour when subjected to the negative 
discharge in a high vacuum. Thus, a preparation® of 
sulphide of calcium, much used now in Paris for coating 
clock faces which remain luminous after dar‘, is invalu- 
able jn these researches for the preparation of phospho- 
rescent screens whereon to trace the paths and trajectories 
of the molecules, It shines with a bright blue-violet 
light, and when on a surface of several square inches is 
sufficient to hgbt upa room. Modifications of these phos- 
phorescent, sulphides shine with a yellow, orange, and 
green light 

The only body I have yet met with which surpasses 
the luminous sulphides both in brilliancy and variety of 
colour ıs'thé diamond. Most of these gems, whether cut 
or in the rough, when coming from the South African fields, 
phosphoresce of a brilliant light blue colour. , Diamonds 
frem other localities shine with different colours, such as 
bright blue, pale blue, apricot, red, yellowish-green 
orange, and bright green. Cne beautiful green diamond 
in my*collection when phosphorescing in a good vacuum 
gives almost as much hght as a candle; the light is pale 
green—almost white. A beautiful collection of diamond 
crystals kindly lent me by Prof. Maskelyne phosphoresce 
with nearly all the colours of the rainbow, the different 
faces glowing with different shadesef colour. 

Next to the diamond, alumina in the form of ruby is 
perhaps the most strikingly phosphorescent stone have 
examined. It glows with a rich, full red; and a rémark- 
able feature is that iteis of little consequence whit degree 
of colour the earth or stone possesses naturally, the 
colour of the phosphorescepce is nearly the same in all 
cases; chemically precipitfted „amorphous alumina, 
rubies of a pale, reddish-yellow, and gems of tke prized 


-“ pigeon’s blood” colour, glowing alike in the vacuum, 


l thus corroborating E. Becquerel's results on the action 
of light on alumina and its compounds in the phospho- 
roscope (Annales de Chimie et de Physique, sér. 3, vol. 
Iviż}. othirg can be more beautiful than the effect 
presented by a mass of rough rubies when the molecular 
dıschasge plays on them inahigh vacuum. They glow 
as if they were red hot, and the illuminating effect is 
almost equal to that of the diamond under similar 
circumstances. 

By the kindness of M. Ch. Feil, who has placed large 
masses,of his artificial ruby crystals at my service, I have 
been emabled to compare the behaviour of the artificially 
formed crystals with that of the natural ruby. In the 
vacuum there is no difference whatever; the colour of 
the phosphorescence emitted by M, Feil’s grystals is of 
just as an intense a colour, and quite as pure in character, 
as that given by the natural stone. This affords another 

roof, if one were needed, that Messrs. Fremy and Feil 
hase actually succeeded in the artificial formation of the 
veritable “ruby, and have not simply obtained crystals 
which imitate it in hardness and colour, i 

The appearance of the alumina glow in the spectroscope 
is remarkable. There is a faint continuous spectrum 
ending in thè red somewhere near the line B; then a 
black sĝace, nd next an intensely brilliant and sharp red 
line to which nearly the whole of the intensity of the 
coloured glow is due, The wave-length of this red line, 
which appears characteristic of this form of alumina, 
is 689°5 m.m.m., as near as I can measure in my 
spectroscope ; the maximum probable error being about 


3. 

This line coincides with the one described by E. 
Becquerel as being the most brilliant of the lines in the 
spectrim of the light of alumina, in its various forms, 
when glowing in the phosphoroscope. 

This coincidence A a good proof of the identity of 
the phosphorescent hght, whether the phosphorescence 
be produced by radiation, as is Becquerel’s experiments, 
or by molecufar impact ig a high vacuum. 

I have been favoured by my friend Prof. Maskelyne 
with the following notes of results obtained on submitting 
to the molecular discharge various crystals which he lent 
mé for the purpose of these experiments :— ni 

“Diamond crystals. A very small crystal, exhibiting 
large cube faces with the edges and angles truncated, was 


of a rich apricot colour, the dodecahedrdl faces of a clear™ 


yellow, and the octahedral of another yellow tint. No 
polarisation of the light was detected. Some were opaque; 
some gave a bluish hazy light. e 

“ Emerald. A small hexagonal prism gave out a fine 
crimson-red colour. The light was polarised, apparenti 
completely, in a plane perpendicular to the axis; th 
would corresgond therefore to extraordinary rays which 
in emerald, as a negative crystal, represent the quicker 
rays vibrating presumably parallel to the optic axis of the 
crystal. 

Y Other emeralds behaved in the same way, though the 
illumination in two others experimented with appeared 
confined more particularly to one end—the end opposite 
to that at which the crystals presented some (in one 
instance fine) terminal faces. 

“ Beryls exhibited no corresponding phenomena. 

“Sapphires gave out a bluish-grey light, distinctly 
polarised in a plane*perpendicular to the axis. In this 
case, again, the ray deV@loped corresponds to the extra- 
ordinary or quicker ray. 

‘t Ruby gives out a transcendently fine crimson colour, 
exhibiting no marked distinction in the plane of its polar- 
isation, though in one part of a stone the colour was 
extimguished by a Nicol prism with its long diagonal 
parallel to the axis of thé crystal. Here, therefore, also 
the hght was that of the extraordinary ray. 

“Tt seemed desirable to determine the nature of the 
phenomena in the case of positive crystals, and accord- 


+ 
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ingly crystals of quartz, phenakite, tinstone, and hyacinth z 


(zircon), were placed in a tube and experimented on. 

‘The only crystals that gave definite results were tin- 

tone and hyacinth. A small crystal of the former mineral 

glowed with a fine yellow light, which was extipguished 

almost entirely when the long diagonal of the Njcol was 
endicular to the axis of the crystal. 4 

‘Here, therefore, the plane of polarisation of the 
emitted light was parallel to the axis of the crystal, and 
here it is again the quicker, though in this case (of an 
optically pore crystal) it is the ordinary ray which 
corresponds to the light evoked by the electric stfgam. 

“So far, then, the experiments accord with the quicker 
vitfrations being called into play, and therefore in a 
negative crys the extraordinary and in a positive 
crystal the ofdinary is the ray evoked. 

“A crystal of hyacinth, however, introduced a new 
phenomenon. [In this optically positive crystal the 
ordinary’ ray was of a pale pink hue, the extraordinary 
of a very beautiful lavender-blue colour. In another 
crystal, like the former from Expailly, the ordinary ray 
was of a pale blue, the extraordinary of a,deep violet. A 
large crystal from Ceylon gaye the ordinary ray of a 
yellow colour, the extraordinary ray of a deep violet hue. 

“ Several other substances were vag Soar ae on, 
including some that are remarkable for optical proper- 
ties, among which were tourmaline, andalusite, enstatite, 
minerals of the augite class, apatite, topaz, chrysobery], 
peridot, garnets of various kinds, and parisite. So far, 

owever, these minerals have given no result, and it will 
be seen that the crystals which have thus far given out 
light in any remarkable degree are, besides diamond, 
uniaxal crystals (an anomaly not likely to be sustained by 
further experiment); and the only conclusion arrived at 
is, that the rays whose direction of vibration corresponds 
to the direction of maximum optical elasticity in the 
. crystal are always originated where any light is given out. 
As yet, however, the indugtion on which so remarkable a 
Principle is suggested cannot be considesed sufficiently 
extended to ied that principfe being accepted as other 
than probable.” WILLIAM CROOKES 


ON THE LAW OF FATIGUE IN THE WORK 
DONE BY MEN OR ANIMALS 


THE Rev. “Dr. Haughton, of Trinity College, Dublin, 
has recently brought to a conclusion a series of 
papers on Agimal Mechanics published in the Proceedings 
of the Royal Society: The ninth of these papers was 
appointed the Croonian Lecture for the present year, and 
*he tenth paper closes the series. 

The most important subject involved in pae papers is 
the experimental determination of the law that regulates 
fatigue in men and animals, when work is done, so as to 
bring on fatigue. 

Many writers, such as Bouguer, Euler, and others, have 
laid down mathematical formulæ, connecting the force 
overcome with the velocity of the movement į but these 
theoretical speculations have never received the assent of 
practical engineers, 

Venturoli points out ‘a method of observations and 
experiments which would serve to determine the form of 
the function which expresses the force in terms of the 
velocity, after which a few carefelly planned expernments 
would determine the constant coefficients ; and he adds 
that “ such a discovery would be of the greatest usefulness 
to the science of mechanics, upon which it depends,*how 
to employ, to the greatest possible advantage, the force* 
of animal agents.” ‘ 

Dr. Haughton believes that he has found the proper 
form of this function, by means of experiments, and sum¢ 
it up in what he calls the Law of Fatigue, which he thus 
expresses :~— . 





The product of the total work done by the rate of work 
és constant, at the time when fatigue stops the work, | 
If W denote the total work dome, the law of fatigue 


gives us— . 
aw 
2 Wr = const, 
a ° 
or Wa const, . se. . . (I) 


. T 

Tie experiments made by Dr. Haughton from 1875 to 
1880 consisted chiefly in lifting or holding various weights 
by means of the anms ; the law of fatigue giving, in each , 
case, an appropriate equation, with which the results of 
the experiments were compared. When the experiments 
consisted in raising weights on the outstretched arms, at 
fixed rates, the law of fatigue gave the following exprgs- 


sion— 

(w+atsa=A..s.. (2) 
where w, n, are the weight held in the hand, and the 
number of times it is lifted, 4 is a cofistant to be deter- 
mined by experiment, and a another cofistant depending 
on the weight of the limb and its appendages. 
°’ The equatign (2) represents a cubical hyperbola. 

The useful work done is represented by the equation—~ 


: Aw 
weg ies 


This denotes a cuspidal cubic, and the wse/ud work is a 
maximum, when w = a, or the weight used is equal to 
the constant depending on the weight of the limb and its 
appendages. 

When the weights were lowered as well as raised at 
fixed rates, and no rest at all permitted, the law of fatigue 
became— 


: n(i+ 8H) _ 4 
z 


"who 


(4) * 


where #, 4, are the number and time of lift, Æ is a constant 
depending on experiment, and £ is a constant involving 
the time of lift (r) at which the maximum work is done. 

Equation (4) denotes a cuspidal cubic. 

. When the weights are held on the palms of the out- 
stretched hands, until the experiment is stopped by 
fatigue, the law becomes— 

(w+ai=A . sae 
where # is the whole time of holding out. 

This equation denotes a cubical hyperbola. 

The Law of Fatigue seems, in itself, probable enough, 
but of course its real value depends on its agreement with 
the results of experiment. 

If W denote the total work done and R*the rate of 
work, the law becomes, simply— 

(6) 


Wx R = const.. . . . 1 


If different limbs, or animals were used, each working in 
its own way, and under its own conditions, the Law of 
Fatigue Would become— 5 ° 
WR=W,R, + W,R,+ Wy Rt &e . (7) 

and the problem for the engineer would be, so to arrange 
the work and rate of woik of each agent employed, as 
to make the useful work a maximum, the work both 
useful and not uSeful, in allits parts, 1emaining subject 
to the conditions imposed by equation (7). . 

In using equation (5) in his concluding paper, detail- 
ing the results of &kperiments made on Dr. Alexander 
Macalister, Dr. Haughton treats a as an unknown quantity, 
and gnds from all the observations its most probable 
value tg be— 


e. è 8 a 


a = 5'68 Ibs? . 


This result was_compargd with that of direct measure- 
ments made of Dr. Maætflister himself, and indirect 
measurements made*on the dead subject, from all of 
which Dr. Haughton concluded the vali of a to be— 
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a = 5'56 lbs. + 0125 (possible error). ° lake. Earthquakes were felt in San Salvador in the first 
This result agrees closely with that calculated from the | half of January of this year; there were three 


law of fatigue. : 

It should be added that a proposal was made by Dr. 
Haughton to Dr. Macdlister to make the experiment 
conclusive by direct amputation of his scapula, a coyrse 
which he, unreasonably, objected to, as he draws the line 
of “ vivisectiong’ at frogs. 


A LACUSTRINE VOLCANO . 
J~ a recent number of Za Nature further* details, fur- 
nished by the French Consul of San Salvador, M. J. 
Laferritre, are given concerning the recent volcanic phe- 
nomenon in Lake Ilopango in that State. The accom- 


shocks, less violent, however, than those of 1876. These 
earthquakes had their centre in the vicinity of Lake 
Ilopango, in the midst of which rose three volcanic 
openings connected with each other. This new crater, 
which, séen from a distance as in the illustration, appears 
a small islet, rises above the surface of the water, how- 
ever, about twenty metres. An attempt was made to 
approach it in a boat, but the waters were all in a state of 
ebullition from contact with the burning rock, and gave 
off torrerts of steam. An abundant column of smoke 
rose in the air, assuming the aspect of an immense cloud, 
which was seen from a great distance, and formed an 
imposing spectacle. The phenomenon was preceded by 





panying illustration, from a photograph, will show the 
nature of the crater ‘which has risen in the midst of the 
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an exceptional rising of the lake, increased by the abun- 
| dant winter rains. According to an old tradition the 





















































Aspect of the Volcano in Lake Il 


Spaniards maintain that when the lake rises earthquakes | unknown. 
are o be feared. Formerly, also, it was the custom to | San Salvador. 


dig trenches to fgcilitat€the escape of the waters. This 
practice was followed without intermission for a century, 
and voleanic phenomena did not appear during all that | 
time, The present phenomena seem to justify this 
tradition. e 

If it is difficult to explain the fact it is still interesting 
to remember that a great number of volcanoes are sub- | 
marine, that others are found for theamost part in islands | 
or in maritime regions, and that water may be one of the 
feeders of volcanic fires, Lake Ilopango, also known as 
Lake Cojutepec, is, according to M. Laferrière, a $unk 
crater. I} is in the volcanic line, and it is a genefal fact 
in Central America that lakes alternate with ‘volcanic | 
cones. The water of this taker is brackish, very bitter, 
and almost viscous. It gives* off sometimes, here and 
there, bubbles es Bog acid gas. The elake ise 
about 12 kilometres long’ by 16 broad; the depth is | 











opango. (From a Photograph.) 


It is about 12 kilometres from the city of 
The Consul of France in Guatemala, 
M. de Thiersant, states that Lake Ilopango has now a 
temperature of 38° C. on its shore, and is in complete 


ebullition round the volcano. All the fishes are cooked 


| and float upon the surface, with a great number of shell- 


fish and other aquatic animals. The volcano continues 
to rise, and the level of the lake is being gradually 
lowered. f 
e > 
ff Oe 
K NOTES 

THE candidates whose names we gave in a recent number 
(vol, xxi, p. 616) were elected Fellows of the Royal Society at 
the meeting of last Thursday. Shey are :—Dr. Clifford Allbutt, 
Prof. J. Attfield, Mr. H. E. Blanford, the Rey. W. H. 
Dallinger, Mr. Thiselton Dyer, Lieut.-Col. Godwin-Austen, the 
Bishop of Limerick, Pro® D. E. Hughes, Mr, H. M, Jeffery, 
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Prof. F. M‘Coy, Mr. J. F. Moulton, Prof. C. Niven, Dr. J. Rae, 
Prof, J. E. Reynolds, Dr. W. A. Tilden, 


In the last number of the Berlin Chemical Society’s Yeurnal 
Prof, V. Meyer announces that he has been able to determine 
the density of iodine vapour at a considerably higher temperature 
than before, and that he has obtained values closely approxi- 
mating to those required on the assumption that the gas then 
consists of monatomic iodine molecules, He proposes to extend 
his observations, if possible, to still higher temperatures, in order 
to ascertain whether the dissociation can be carried further ; for 
this purpose he proposes to employ the recently de€cribed oil 
fwnace of Deville and Troost, which is capable of fusing 
porcelain, and he hopes to be able to make use of vessels of 
graphite if those of porcelain are not sufficiently refractory, 


FROM a copy of some correspondence which has passed 
between ‘Sir Joseph Whitworth and Lord’ Beaconsfield, we see 
that Sir Joseph wrote to his Lordship on February 21, calling 
his Lordship’s attention to what he had done so far back as 
twenty-four years since to the improvement of rifled arms, 
‘By means of elaborate and careful. experiments I. obtained 
facts, and established certain laws, both witlsregard to artillery 
and small arms... These laws have never been einvalidated. 
Some, though denied and disregarded at the tifhe, are now 
accepted without question by all who have stucied the subject, 
not only in this country but abroad; while others, equally im- 
portant, have not yet been acted upon,” Sir Joseph, after stating 
that he is.anxious to point out the very unsatisfactory naturé of 
the present system of determining questions, or rather of advising 
the responsible Minister on subjects which require a knowledge 
of mechanics and metallurgy, says: “I believe I am not 
doing any injustice to the officer or officers who have, or who 
have ‘had, for years past, to advise the Secretary of State for 
War in these matters, when I say they have no such knowledge 
—they cannot have it. ‘dhe very fact that they are able end 
distinguished soldiers precludesgit. Nor, as Yar as I am aware, 
has the possession of mechanical knowledge, or of what I may 
term.a mechanical instinct, any bearing on their selection for a 
post for which administrative ability is necessarily a first gualifi- 
cation. Further, the War Office has no such skilled technical 
advisers: as the Admiralty has in naval architects and naval 
engineers... It #s to this that I attribute the deficiency in our 
artillery and Small arms. Instead of being, as we might be, in 
advance of other nations, it is a question whether we are on a 
devel with seme of them.” Sir Joseph then asks the favour of 
an interview, in order to bring this matter more clearly before 
Lord Beaconsfield, who received the request very favourably. 
Unfortunately, before Sir Joseph was able to carry out his disin- 
terested intentions, he was compelled to leawe the country on 
account of his health, 





A NEW skating surface called ‘ crystal ice ” has been invented 
by Dr. Calantarients of Scarborough. Considering that after 
all ice is merely a crystalline substance, and that there is no lack 
of substances that are crystalline at ordinary temperatures, Dr. 
Calantarients experimented with a variety of salts, and after a 
time succeeded in making a mixture consisting mainly of car- 
bonate and sulphate of soda, which, when laid as a floor by his 
plan, can be skated on with ordinaty ice-skates ; the resistance 
of the surface is just equal to th@t of ice, it looks like ice, and. 
indeed when it has been skated. on, and got “cut up” a little 
the deception is quite astonishing; a small experimenjal floor | 
has been laid in the skating rink at Prince’s, and has proved so 
successful that no doubt a large floor will be Jaid Were or at 
some other convenient place.jn the autumn, This foor will 
obviously have great advantages, both over artificial ice floors, 
which are very expensive indeed, and over floors for roller- x 
skating. The surface can at any time be made smooth again by 

. 
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steaming with an apparatus for the purpose, and the floor itself 
when once laid will last for many years; It is interesting to 
observe that the mixture of salts used eontainsabout 60 per cent, 
of water of crystallisation, so thet after all the floor. consists 
chiefly of solidified water. 


MEMBERS of the General Committee and others who have nót 
yet paid their subscriptions to the Clifford Testimonial Fund are 
requested to forward them to Messrs. Robarts, Lubbock, and 
Co.,eor to either of the honorary secretaries, Dr. Corfield, 
No. 10, Bolton Row, Mayfair, W., and Dr. Lee, No, 6, Savile 
Row, W. , e 

IN our next nymber we shall give the first instalment „of a 
paper by Drs. De La Rue and H. W. Müller, on some of their 
most recent Experimental Researches. in Electricity, The 
second instalment of this paper will be accompanied. by a. fine 
plate illustrating the experiments, kindly furnished to us by Dr. 
De La Rue. 


r 
We understand that a most interesting egtomological problem 
has been solved. The singular aqSatic animal originally described 


| by Latreille gs a crustacean f@hder the name /*resepistomta, and 


which the French entomologists have affirmed to be the: aquatic 
condition of am insect of the family Zphemeride, has been traced 
through all its tran-formations by M. Vayssiére, and the result 
is such as to entirely confirm their belicf, 


Tue Annual Visitation of the Royal Observatory was made 
on Saturday, when the Astronomer-Royal presented his usual 
report. 


THE first of the Davis Lectures for 1880, on ‘‘ Teeth,” by 
Prof, Flower, was given in the lecture-room in the Zoological 
Society’s Gardens, in the Regent's Park, on Thursday last week. 
The other lectures are as follows, the hour of lecture: being 
5 p.m, :—June 10, “Cats,” by Prof. Mivart, F RS. p june 17, 
“Tadpoles,” by Prof, Parker, E.R.S, ; June 24, Hawks and 
Hawking,” by J. E. Harting, F.Z.S, ; July 1,‘ Cuttle-fiches 
and Squids,” by Prof. Huxley, F.R.S. ; July 8, “ Waterfowl,” 
ey P. L. Sclater, F.R.S. ; July 15, ‘ Birds,” by Wi A, Forbes, 
F.Z,S. , These lectures will be free to Fellows of the Society 


and their friends, and to other vi-itors to the Gardens, è 


As we announced last week, the annual meeting of thë Helvetic 
Society of Natural Science will be held at Brieg (Canton Valais), 
at the foot of the Simplon, on September 12 to15. The great 
building of the college and the palace of ‘Baron Stockalper are 
at the disposal of the Society, The committee: speak in 
glowing terms of the various attractions which Will be found in 
this locality by geologists, mineralogists, and entomologists, the 
‘f generous wine of Valais” being not the least among the 
attractions promised to botanists, 


THE twelfth meeting of the Scandinavian Naturalists and i 
Physicians will take place at Stockholm on July 7 to 14 inflasive. 
A numerous attendance is expected from Denmark and Norway, 


as well as from other countries, ne 


A LARGE German Horticultural Exhibition is planned for the 
summer of 1882. è It will be held at Bremen. iùn. connection with 
the twenty-fifth anniversary of the foundation of the Herticultural 
Society of that city. a 


Ir is believed that the engineers of the St. Gothard Tunnel 
willbe able to overcome the difficulty arising from the threatened 
collapse of the passage in the part known as the * Windy 
Stretch.” According to Proh Collad®n, the strata i this section 
are composed of a calcargous aluminous schist, which has a. great 
affinity for meire, and swis enormously on exposure to the 
air. Jf a tunnel were thade through Mont Blanc, 3,000 metres 
of similar material would have to be pierc@ and vaulted, 


. . 
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M. Bresse has been elected to fill the place vacated by the |® Iv is stated that at Wickham, about 109 mules south of 


death of General Morin in the Section of Mechanics of the Paris 
Academy of Sciences. e 


THE Vesuvius railway was Spened on the 6th inst. with much 
ceremony. It was found to work with perfect satisfaction. e 


AN experiment with Jamin’s electric candle was made on a 

: large scale at the works of the Compagnie Générale d’Electricité, 
67, Avenue du Marine, Paris, on June 3. About 1,900 people 
had been invited, amongst them the principal authorjties at the 
French Republic. The light was found stegdy, bd it remains 
to be seen whether the expense is smaller than with other systems, 
and the apparatus can work during a series of days, The candles 
are moved by a combination analogous to Wild’s patent, The 
weight of wire utilised for each of these frames is 600 to 
7oo grammes, which shows a length of about 80 metres. M. 
Jamin wants tension for working his candles, and his Gramme 
machines rotated with a very great velocity, The scene 
was very picturesquqand the general impression was good, 
although not enthusiastic, as®* has been reported in several 


political papers, e e 


Tae Swiss Naturalists Association have decided to erect the 
Meteorological Observatory, the establishment of which was 
recommended to them by the International Meteorological 
Congress which met at Rome last year, upon the Santis 
Mountain, in the canton of Appenzell. This peak is better 
adapted for the purposes of meteorological observation than any 
other one in Switzerland, on account of its comparatively isolated 
position, The observatory will cost about 320/., besides which 
360. will be spent annually for its maintenance and staff, 


Mr. G. H. KINAHAN writes us that a wooden hut has been 
discovered lately under sixteen feet of bog by Thos. Plunkett, 
M.R.IA., of Enniskillen. It is remarkable that this structure 
is at the same depth as the similar structure found at Dramkelin, 
and described by Wilde in the Catalogue of the Royal Irish 
Academy. 


A LARGE crowd is attracted every night to the Palais de 
VIndustrie, Paris, where are burning regularly 400 Jablockhoff 
lights, on the occasion of the Exposition des Beaux Arts, a floral 
exhibition ‘having taken place in the nave from June 1 to 10, the 
scene in the nave surpassing description. 


ELECTRIC light experiments on a large scale will be conducted 
with Wild candles at the Universal Exhibition of Melun, The 
gardens will be Opened every night and lighted by electricity. 


AN international exhibition was opened at Brussels on June I 
by the king. It is a private speculation, which must not be 
confounded with the national exhibition which will be opened 
on June 19, and is the only official display in the cgpital of 
Belgium. : 

M. MARCHE has invented in Paris a new telephone, which he 
calls electròphone, and which works with an induction coil. 
The induction current is sent from a distance which is sad to be 
very large, and the hearing is said to be satisfactory. 


M. CAILLERET, a telegraphist of Lille (Nord), discovered a 
new method of rotating the electro-magneticsgyroscope with any 
induction coil. It 1s to employ the thin wire as an inductor, and 
the thick one for sending the induction current to the coil. $ 


A PROSPECTING party, despatched by the Queensland Gévern, 
ment, is stated to have discovered a very nch gold-field on the 
Sefton River in the north of the cology? An exgsnination of thee 
country along the east coast of Cape Work Peninsula has not, 
however, proved succeseful, ~ . 


Sydney, New South Wales, two surface bands of metallic stone 
of considerable width have just been discovered. On analysis it 
is found that there is a large amount of gold and silver in one of 
these, while,the other contains over 60 per cent. of iron with 
traces only pf gold. A large and enormously valuable diamond: 
is also said to have been discovered in the same locality. 


THE Naples correspondent of the Daily News states that 
twelve miles south of Sciacca, on the coast of Sicily, an exceed- 
ingly rich bank of corals has been discovered, which is even 
more imposant than the one found in 1876 in the same waters, 


Mr. Davip Bocux has now at press and will shortly publish 
a new work, viz., “ Birds, Fishes, and Cetacea of Belfast Lough,” 
by Mr. R. Lloyd Patterson, vice-president of Belfast Natural 
History Society, and president of Belfast Chamber of Commerce, 
son of the late Robert Patterson, F.R.S. The book will form 
an interesting and valuable addition to this branch of natural 
history. 

A TERRIBLE foregt fire took place in the Harz Mountains on 
“May 27 last. The whole forest of the Great Jugelsberg, n 
Goslar, is destroyef. : 

Tie forty€ourt® general meeting of the Saxon and Thuringian 
Natural History Society took place at Nordhausen on May 18 
and 19 last. The Society numbers between 300 and 400 
members. 


Tue nights of May 18 and 19 were fatal to almost all vine- 
yards on the banks of the Rhine and its tributaries. The young 
shoots on most of the vines were killed by the frost, which was 
intense. 


AN interesting novelty in the German book-market is “Upilio 
Fammali, Memoiren eines Thierbandigers,” collected by Paul 
Mantegazza. It is published by Winter, of Heidelberg. Fainali 
was one of the fewetamers of wild animals who gained universal 
reputation, The book ,contain interesting narratives of his 
numerous adventures with various beasts. 


ON May 1 last the statue of the late.M. Quetelet was unveiled 
in the gardens of the Brussels Academy buildings. He is repre- 
sented in a sitting posture, his left hand rests upon a large 
celestial globe, and he holds a pen in his right. The expressive 
features are said to be an excellent likeness, 

A CURIOUS survival of mediæval superstition has cropped up. 
in a rumour which obtains credence in the West of Extgland, that 
Balmaio’s luminous paint is prepared with Auman fof, ın order 
to give it its phosphorescent properties ! 

On the Schleswig coast in the Little Belt the establishment of 
oyster beds is engaging the active attention of the authorites, 
One million and a half of small oysters have been ‘sown out” 
between the Gjenner Bay and the Danish frontier near Heils- 
minde. 





OUR ASTRONOMICAL COLUMN 


WINxECKE’S Comet.—In No. 2,314 of the Astronomische 
Nachrichten Prof. v. Oppolzer has a note of more than ordinary 
interest on the motion of thig body as investigated by his own 
calculations. He states that it results from his computation of 
the perturbations with the objeft of connecting the three appear- 
ances of 1858, 1869, and 1875 that a satisfactory agreement 
cannot be found without one of two hypotheses ; either the mass. 
of Jupit@r must be diminished to yyy, or there is a necessity of 
admitting $he existence of a similar extraordinary influence upon 
the motign of this comet-to that first pointed out by Encke in 
the motion of the comet which bears his name, Prof, Oppolzer 
fipds an acceleration in the mean daily sidereal motion of 0°°01439 

er one revolution, a result which, he remarks, isin close accord- 
Race with his eailier one, dequced by a provisional calculation of, 
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the perturbations, from the observations made at the comet? 
appearance in the summer of 1819. He infers from his researche’ 
upon Winnecke’s comet a value for Encke’s force designated by 
U, differing little from that assigned by Encke from his discussion 
of the motion of his comet, the more satisfactory considering that 
much latitude must be allowed in this direction. He further 
observes that with U = 4, the effect upon the motion of Faye’s 
comet would be so small that it is necessarily mixed up with 
uncertainty in the values of the perturbations ; it will be remem- 
bered that Prof, Axel-Moller, who has laboured so admirably to 
follow up with every precision the motion of Faye’s comet, has 
not, since his computations assumed their present refined form, 
been able to detect any abnormal effect upon it. a 
With regard to a diminution in the mass of Jupiter ft is to be 
remarked that all the newer reliable determinations have con- 
firmed the value deduced by Bessel from the elongations of the 
satellites, including that inferred by Prof. Krueger from the 
‘bations of Themis, and that which Dr. Axel-Moller has 
‘ound from his researches on the motion of Faye’s comet. Such 
diminution, therefore, appears inadmissible, 


THE IMPERIAL OBSERVATORY, STRASSBURG.—In a commu- 
nication to the Astronomisches Gesellschaft Prof. Winnecke has 
given details of the construction and instrumental equipment of 
this new establishment, which we cannot doubt, under his skilful 
and energetic direction, is destined to take its place amongst the 
most prominent of astronomical institution® The principal 
instruments are—(1) the meridian circle, with gbject-elass of 6'4 
inches aperture, which has been constructed b Repaid and was 
completed several years since ; (2) the alt-azimnth, of 5°35 inches 
aperture and 4'9 feet focal length, also by Repsold ; (3) the 
refractor, of 19'2 inches aperture and 23 feet focal length, by 
Maz, but mounted by Repsold, the object-glass being found to 
be of great excellence; (4) an ‘‘orbit-sweeper,” constructed 
according to the design of Sir George Airy, as explained in the 
Monthly Notices of the Royal Astronomical Society, vol. xx. 

. 158; this is, so far as we know, the only instrument of the 

ind yet mounted, and has been used for some time by Prof. 
Winnecke in the provisional observatory at ‘Strassburg; the 
aperture of the object-glass is 6°4 inches, which is not greater 
than it ıs essential to provide for the advantageous use of the 
peculiar mounting. We may hear of the application of the 
“í orbit-sweeper ” to the search (which it is no’too soon to com- 
mence) for the comet of 1812, ai later on for Olbers’ comet of 
1815, neither of which bodies will admif*of accurate prediction. 
A plan of the build and grounds accompanies Prof, 
Winnecke’s notice in the Vierteljahrsschrift. SR Ad 

THE COMPANION oF Sinius.—Mr. Burnham publishes mean 
results of numerous measures of the small companion of Sinus 
made with the 8-inch refractor at Chicago in the years 1877-80. 
We subjoin them with the errors indicated for Prof. Auwers’ 
ephemens in his Untersuchungen uber veranderliche Eigen- 
bewegungen :— 


Epoch. ® Position, Korot = Distance, SOT OF 
187801 s24 +60 10°83 -078 
1879°13 50°7 +55 10°44 -0'77 
1880o'rr ... 483 +57 -0'72 
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METEOROLOGICAL NOTES 


AMONG the intereating papers which appear in the Annales du 
Bureau Central Métorologique de France for 1878 there is one 
by Prof, Hildebrandsson, of peculiar value, On, the Freezing 
and Breaking-up of the Ice on the Lakes, the Epochs of Vegeta- 
tion, and the Migration of Birds in Sweden, based on the 
observations made by a numerous staff of observers scattered 
over the country. The paper is illustrated by a diagram showing 
the seasonal distribution of temperature for ten of the more 
typical climates of Sweden, by twelve maps indicating 
the geographical distnıbution of the phygical and biologi 

phenomena under discussion, Since the lakes of Sweden, 
which occupy a twelfth part of its entire csuperficieg, exert 
powerful and diverse influences on plant and animal life, 
according as they are frozen or open, special attention 
has been directed to their examination, The resulgs show 
that while the lakes in the extrême south are covered with ice 
on an average of ninety days in the year, thosein the extreme nofth 
are 230 days bound with ice. The average date of the freez-, 
ing of the lakes in the north is Octqber 10, whereas in the south 


this does not take place till December 10. On the other hand, 
the ice breaks up in the southern lakes on April r, but m the 
north not until the first week of June. The maps show the 
decided manner in which the curves dre deflected and modified 
by such extensive sheets of wate® as are presented by Lakes 
ener, Wetter, and Maelar, by height above the sea, and by the 
Athntio in different seasons, ing the freezing of the fakes 
the south-west winds of the Atlantic attain a maxinfum force 
and frequency, and under this influence the hèh lakes to west- 
wirg of, the head of the Gulf of Bothnia do not freeze till 
November 30, or six weeks later than the Jakes in the same lati- 
tude near Ha da, Onthecontrary, at the time of the break- 
ing-up of thé ice in ppring, easterly winds are prevalent, and the, 
ice on the lakes near ‘the head of the Gulf of Bothnia breaks up 
four weeks earlier,than that of the more elevated lakes to yest- 
ward, An interesting examination is made of the dates of the 
breaking-up of the ice on Lake Maelar at Westerds from 1712 to 
1871, and from a comparison of the averages of each of the 
ten-year periods it is seen that the earliest was April 14 for the 
decade 1722-31, and the latest, May 5, for 1802-11, Whilst 
the results for these 160 years indicate considerable fluctua- 
tions, they give no countenance to the” idea that any per- 
manent change has taken place in the @limate of Sweden. 
Three maps show the number oF days in which the plants that 
flower in the extreme south im April, and those in May, come 
successively ifto bloom, and the leafing of trees occurs at diffe- 
rent places on advancing northward, As regaids the plants 
which come fato bloom in the south in April, their time of 
flowering is forty-five dys later at the head of the Gulf of 
Bothnia, and sixty days later in the elevated districts to westward, 
but as regards the plants which bloom in the south in May, 
the times are only twenty-five and! thirty-five days. The 
curves of the May flowers are closely coincident with the 
curves representing the breaking-up of the ice of the lakes. 
The time taken for the advance northward from the south 
to the head of the Gulf of Bothnia is twenty-three days 
for the leafing of trees and the flowers. of May, whereas 
the time taken by the April flowers is forty-three days. 
The curves showing the times of arrival of four of the more 
marked of the migratory birds differ mnch from each other. 
The lark arrives in the south on March,1, and in the north on 
May 1, and the arrangement of the curves of arrival closely 
s with the curves showing the breaking-up of the ice 
of the Jakes but a month earlier. As. regards -however the 
wild goose, the cuckoo, and the woodcock, the curves showing 
their arrival assume a different form, and point to an intimate 
connection subsisting between the arrivals and the temperature 
of the place at which they arrive. ° 


To mark the high value they set on carefully-made observa- 
tions, the Council of the Scientific Association of France have 
awarded medals to Lieut. Pouvreau, serving on the line from 
Havre to New York, Lieut. Benoft, of the Vang-734, plying 
between Marseilles and Shanghai, and Captain Corenwinder, of 
the Grenadier, Dunkirk, for the meteorological observations 
made by them, these comptising, in addition to the usual obser- 
vations, numerous and elaborate notes on whirlwinds and other 
special phenomena, At the same time a medal was awarded to 
M. Vidal, schoolmaster ‘at Fraisse, Hérault, for a peculiarly 
interesting series of observations made by him during the past 
fifteen years, regularly in winter as well ’as in summer, at a 
height of 3,150 feet above the sea, M. Vidal “has also from 
his wide and varied knowledge of the natural sciences, rendered 
effective service to scientific men in their®excursions into the 
higher districts of that part of France. A 


Pror. FORNIONI has recently described to the Istituto Lom- 
bardo (Rendiconti, vol. xili. fasc. 3) a simpe nefodoscope, or 
instrument for xf ing the direction of motion of clouds 
(the instrament of the kind known as that of Braun being 
thought expensive and inconvenient to use). It consists of a 
flat compass case with pivoted needle, above which is fixed hori- 
zontally a plane mirror occupying the whole of the case. On 
the surface of the glass are drawn diagonal lines corresponding 
to fhe rise of winds. The amalgam is removed ina narrow arc 
extending from north to north-west, so that the end, of the needle 
may be seen for the purpose‘of orientation, and this transparent 
gic is graduat A rodewith terminal eye, freely pivoted on 
the of thé case, compfetes the instrament. When the 
direction of a given choull is to be determined, the nefodoscope 
is placed in a horizontal plane end properly oriented. The rod 
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is then moved to such a position that the observer’s eye sees 
three points in a straight line, viz., the eye of the rod, the centre 
of the mirror, and the reflected image of a selected point of the 
cloud. The direction of the displacement which the latter under- 
goes after a time, proportional to the velocity of the cloud and 
inversely as its distance, is the required direction. 

THE Report of the Royal Society of Tasmania for 1878 it- 
cludes the tri-daily meteorological observations made at Hobart 
Town by Mr. Frawcis Abbott, so long an enthusiastic observer 
there, together with the annual abstract of his observati a 
and also an annual abstract of observations made b a 
W. E. Shoobridge at New Norfolk, situated about fifteen 
miles from Hobart Town, higher up the Derwent® Observa- 
ions were formerly made at Port Arthuri Swansea, Swan 
Island, and Kent’s Gioup, viz., from 1861 to 4866, but at pre- 
sent Hobart Town and New Norfolk appear to be the only 
meteorological stations in the colony, the observations at Hobart 
Toww da from 1841, and those at New Norfolk from 1874. 
Mr. Abbott prints also his daily observations made at 10.33 
P.M. in connection with Gen. Myer’s international synchronous 
observations, the importance of which we have several times had 
occasion to refer to in describing the United States weather maps, 
The regular hours of observation are 7.30 A,M, and 4.30 P.M., 
these hours having been adopftd since 1876, as stated in the 
Re ort, with the view of assimilagng the records more closely 
with those of stations in Europe, America, &c.,ein order to 
co-operate in a system of international meteorology. These 
hours have not been happily chosen for gengral meteorological 
purposes, particularly since it is the practice to adopt as the 
mean temperatures of the separate months simply the mean of 
the observations at the above hours, which, whilst only very 
slightly below the true mean during the winter months, are from 
1’ 5 to 28 toa high for the four warmest months of the year. 





PHYSICAL NOTES 


AT the last meeting of the Physical Society of Paris some new 
and curious experiments upon the so-called magic mirrors of 
Japan were shown by M. Duboscq and discoursed upon by M. 

tin. Murroye having a sufficiently true surface to give a Dirly 
good virtual image of ap object held near to them may yet be 
very irregular in the actual curvature of the surface and produce 
a very irregular real image of a luminous point reflected. by the 
mirror upon a screen. such a mirror be warmed the thinner 
portions change their curvature, becoming flatter, and yield 
dark corresponding patches in the disk of ieflected ght. A®* 
mirror which gives very imperfect effects when cold will give 
very good ones when heated, If, by means of a condensing 
pump, a uniform pressure is exerted against the back of the 
mirror, the thinner portions are more affected than the thick 
portions, and therefore, as viewed from the front, become less 
concave than the rest of the surface, the result upon the reflected 
beam being that the pattern of the thicker parts comes out bright 
on the darker ground of the image. y, if a mirror be cast 
upon the face of the original mirror, and then polished, it will 
when warmed become a ‘‘magic” mirror, though when cold it 
yes only a uniformly illuminated disk upon the, screen. This 

t experiment alone suffices to show that the cause of the re- 
puted megical-property is to be sought not in any difference of 
teflective power in different parts of the surface, but in slight 
differences of aurvature of the surface. 


A N&w zinc-carbon battery, the patent of Mr. R. Anderson, 
is announced, Theeexciting liquid is a mixture of hydrochloric 
acid, bichromate of potash, and of certain other ‘‘salts” in a 
mixture, for the composition of which Mr, Anderson claims the 
protection of the patent. The battery may be used either with 
or without a porous cell. It is stated that the E.M.F. of this 
battery is as high as 2°15 volts, that it is remarkably free from 
local actioh and internal resistance, and that it is very constant, 
one cell having twelve square inches of effective surface of the 
anc, giving for seventy hours a constant t 


Mr, A. A. MICHELSON, of the U.S, Navy, has communi- 
cated to the New York Academy of Sciences some intefest- 
ing observations upon the diffraction and polarisation effects 
produced by passing light through a narrow slit. If a fihe 
adjustable slit be narrowed down very greatly, the coloured dif- 
fraction fringes widen out unta e. the wideh of the slit $ 
reduced to less than one-fiftleth of a milimetre, the central space 
only is seen, and appgars of a fajnt bluish tint, Moreover, the 
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dight so transmitted exhibits traces of polarisation when regarded 
through a Nicol prism. If the slit is still further narrowed, 
the depth of the tint and the amount of poles increase, 
until, when a width of only one-thousandth of a millimetre is 
reached, the colour becomes a deep violet and is perfectly polar- 
ised. In this experiment the Nicol prism may be used either as 
polariser or às analyser. Slits of iron, brass, and obsidian pro- 
duce identital results, though with the latter material, which 
can «probably be more finely worked, the effects are the most 
pronounced, The polarisation is in a plane at right angles to 
the 1 of the Be The ape a best observed by 
using direct sunlight, placing the slit as near the eye as possıble, 
and Spata ipene 6 a double-image prism, thus enabling the 
delicate chahges of tint to be observed by comparison. The 
possible explanation that the light which thus comes through the 
slit is reflected at its edges accords with the direction of tht 
plane of polarisation ; but there remains the difficulty that these 
effects should take place with all widths of slit anti vary with 
the nature of the materials. One important point is that a slit 
of this degree of fineness admits the shorter waves of light more 
freely than the longer waves. 





LORD RAYLEIGH showed 2 curions experiment in colour- 
combinations to the Physical Society, when he produced a yellow 
liquid by mixing a blue solution of litmus with a red solution of 

%ichromate of potash. Werecollect a kindred iment which 
Is even more curipus, namely, the production of white by the 
mixture of giimson and green, An aqueous solution of cuprous 
chloride anta soMtion of rosaniline acetate in amylic alcohol 
are placed in a bottle in certain relative quantities. The crimson 

solution floats upon the green solution. But when shaken up 

together both colours disappear, and the mixture is simply a 
turbid greyish white. 


MR. PrEeEcg’s new microphone or telephone transmitter has at 
least the me:it that it surpasses all others for simplicity. A very 
thin wire stretched between two points forms part of a circuit 
containing a Bell telephone and a small battery. When it is set 
vibrating by sounds, the vibrations, by varying the strain to 
which it 1s subjected, alter its conductivity, probably by pro- 
ducing alterations in its temperature. 


M. OBALSKI describes a pretty magnetice curiosity to the 
Académie des Sciences. Two magne needles are hung verti- 
cally by fine threads, thei- walike poles being opposite one 
another. Below them i a vessel containing water, its surface 
not quite touching the needles. They are hung so far apart as not 
to move towards one another. The level of the water is now 

uietly’raised by letting a further quantity flow in from below. 
$s soon as the water covers the lower ends of the needles they 
begia to approach one another, and when they are nearly im- 
mersed they rush together. The effect appears te be due to the 
fact that when the gravitation force downwafis is partly 
counteracted by the upward hydrostatic force due to immersion, 
ne magnetic force, bewg relatively greater, is able to assert 
1 . 


THE phenomenon of luminosity of a (especially) nezative 
electrode of small smface used in electrolysis of, z.g., acidulated 
water, has been investigated by Prof. Colley of Kasan (Your. de 
Phys., May). Efhmining the light (which Slougumoff found 
associated with an intermittence of the current) with a rotating 
mirror, he saw on a weakly luminous ground a multitude of 
bright star-like points, each appearing only an instant, and dis- 
tributed without apparent regularity, The spectrum of the 
negative electrode was found to be composed of bright lines, 
determined beth by the liquid and the substance of the elec- 


trode. Some physicists have thought that the electrode is con- 
siderably heated, and that the uid round it assumes the 
s heroidal state, being separated by a layer of vapour. M. 


olley finds that with a very strong current the electrode indeed 
becomes incandescent, and fhe liquid ceases to moisten it, He 
shows, however, that the illumination may be produced on an 


electrode quite cold? and he seeks the cause of production of 
vapour {o 


hich he supposes the isolating layer to consist) in 
the high temperature of the liquid immediately surrounding the 
electrode (not in that of the electrode itself}, heat being deve- 
lopre ty Tetton of the small surface and small conductivity of a 
thin th of liquid. With g pile of roo Bunsen couples, 
water containing 5 per cent. of sulphuric acid, and an electrode 
bf I0 sq. mm. surface, 1'3 seconds would suffice to raise the 
layer next the electrode from 20° to 100° C. The sheath of gas 
e 
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formed round the electrode may serve as germ for formation of 
a layer of vapours, and this being once formed, the discharges 
occur by sparks. : 











GEOGRAPHICAL NOTES . 


WE are delighted to find that our good neighbours, the French, 
will not be behind the rest of the scientific world in exploring 
the depths of the sea. A large Government steamer, the 
Travailleur, will be at Bayonne on the 15th of next month to 
undertake a dredging expedition along the Atlantic coasts of 
Spain, under the charge of Prof. Milne-Edwards and the Marquis 
de Folin. Dr. Gwyn Jeffreys and the Rev, Mr. Ndtgnan have 
been officially invited to take part in this expedition. The 
Dåtch are also making arrangements for a dredging expedition 
in the West Indies. 


From a note in the June number of the American Naturalist 
it seems extremely likely that the U.S. Senate will endorse the 
approval given to the Howgate Polar Expedition by the House 
of Representatives. The steamer Gx/nare, 230 tons burden, is 
being fitted up, and will have a crew of fifteen officers and men. 
The observing party, which will be left at the station as near 
Lady Franklin Bay as possible, will cousist of twenty-five men, 
including the necessary scientific corps. A house of wood is 
beng fitted up for the men to winter in on the shores of Dis- 
covery Bay, and a steam launch will form part of the expedition. 
“Tn making this report the committee respati? state and 
report that the object of the bill, as is shown by its terms, is to 
authorise a temporary station to be selected within the Arctic 
circle, for the purpose of making scientific discoveries, explora- 
tions, and observations, obtaining all possible facts and knowledge 
in relation to the magnetic currents of the earth, the influence of 
ice-floes therefrom upon the winds and seasons, and upon the 
currents of the ocean, as well as other matters incidental thereto, 
developing and discovering at the same time other and new 
whale-fisherie:, now so material in many respects to this county. 
It is, again, the object of this bill that this expedition, having 
such scientific observations in view, shall be regularly made for 
a series of years under such restrictions of military discipline as 
will insure regularity and accuracy, and give the fullest possible 
return for the necessary eypenditure; and agai, in view of 
the fact that either the governments directly, @r scientific corps 
under their authority, of Ge , Hollgnd, Norway, Sweden, 
Austcia, Denmark, and Russia, have concurrently agreed to 
establish similar sta‘ions, with like object, during the year 1880, 
it is believed that the intergsts and policy of our people congur in 
demanding that the United States houl co-operate in the grand 
efforts to be thus made in the solution of the mysteries and secrets 
of the North Polar seas, upon which, in the opinion of scientists, 
depends so mueh that affects the health and wealth of the human 
race.” This station will form one of the series of International 
Arctic Observatories to which we have already referred. 


Dunine the past year H.M.S, Alert, first under Sir G. S. 
Nares, and afterwards under Capt. Maclear, was engaged in very 
e@useful service on the west coast of South America, chiefly in 
examining the channels in about 50° S. lat. Trinidad Channel, 
which opens out a clear passage to the Pacific ¢60 miles north of 
Mazellan Strait, has been carefu'ly surveyed, together with its 
various ports and anchorages. This channel forms a valuable 
addition to our knowledge of these waters, as it will enable 
vessels bound westward to avoid the heavy sea often met with in 
the higher south latitude, Its southern shores are bounded by 
bold rugged mountains rising abruptly from the seg, and on the 
north side a low wooded country hes between the sea and the 
snow-clad mountains in the distance. The Alert also visited St. 
Felix and St. Ambrose Island:, which, owing to the depth 
of the soundings obtained, are thought to be unconnected 
with both the South American confinent and the San Juan 
Fernandez group. Capt. Maclear describes St, Ambrose Island 
as volcanic, composed of lava in horizonta} strata, intersected 
vertically by masses of basalt. Vegetation is scant, and the 
island is without water ; though frequented by sea-birdy, its sides 
are too steep and rugged for guano to collect. From the Sound- 
ings it would seem that this, as well as the other islawds, rises 
as an isolated mountain from a submarine plateau. è 


e 
AT the meeting of the Paris Geographical Society of May g, 
a Greek physician, Dr. Panagiotés Potagos, was introduced by 
MM. Ujfalvy and Duveyrier as one of the most extensive tra: 
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vellers of our time. M. Potagos, we are told, has since 1867, 

inning at Tripoli in Asia Minor, visited Teheran, skirted the 
Paropamicus on his way teoMedjid, Herat, Kandahar and Kabul ; 
crossed the Hindu Kush by one of ¢he most difficult passes, 
traversed Badaksban, Wakhan, agi all Kashgaria, arriving at 
Hami in 1871. Thence he went to Ulussutai in the heart of 
Mengola, returning to Hami, where all his notes and collec- 
tions were destroyed, and he himself kept prisoner for more 
than a year. Thence continuing his journey, de reached Kolja, 
and returned to Europe by Semipalatinsk, Omsk, Moscow, and 
St. Peters After staying at Salonica for two years, he 
went fo Bombay and Peshawur, descended the Indus to Karachi, 
thence to Bander-Abbas in Persia, crossed the mountains of 
Laristan, and made*his way to Kabul, reaching India again by@ 
the Kurram Valley, meeting Major Cavagnari on his way. 
From Bombay he vent to East Africa, and penetrated into the 
interior farther than Schweinfurth. The principal sphere of his 
African journeys seems to have been in the region of the River 
Berd, which M. Deveyrier is of opinion is the Wellé of Schwein- 
furth, but which, according to M. Potagos, cannot be connected. 
with the Aruwimi of Stanley, but rather with the basin of the 
Shari. The observations of M. Potaggs are, however, too 
vague to be of much scientific value, unjgss, indeed, further 
details be forthcoming, . 


Mr. LAURENCE OLIPHAN® has lately returned to England 
from a journef of exploration om the eastern side of the River 
Jordan, and is, we believe, enzaged in preparing for publication 
an account of the reaults of his investigations, 


THE map of Equatorial Africa, on the scale of 15°8 miles to 
one inch, on which Mr. E G. Ravenstein has for some time 
been engaged for the Geographical Society, is stated to be 
approaching completion, and it is expected that the lithographed 
sheets will be ready sag the summer. An analytical catalogue 
of works on African travel and geography, including papers in 
perodicals, is being compiled at the same time. 


Mr, STANFORD has just published a fine new wall map of 
New Zealand, on the ‘cale of seventeen miles to an inch. The 
whole of the coast line, together with the details of harbours and 
banks of these islands, has been carefully reduced from the most 
recent Admiralty Charts. The interior, details of mvers and 
mountains, roads and railways, towns and villages, hav beer 
plotted in from the various Government surveys and partly from 
private sources. Although not over-crowded with names, it 

ntains, besides the chief physical features, the names of all 
villages and other centres of population, together with the names 
of many places of interest, such as the geysers or hot springs 
and the boiling lakes of the North Island. The principal 
Maori tribal names are also given over the areas once gccupied 
by them, The m-p ıs coloured to show the boundaries of the 
new administrative divisions, all of which arenamed. The large 
size, accuracy, and clearsess of this map render it eminently 
useful for teaching purposes. 


THE annual address of Chief Justice Daly, President of the 
American Geographical Society, on the Geographical Work of 
the World in 1878 and 1879, is as usual, remarkably compre- 
hensive and well arranged; indeed it is the best summary of the 
subject we have seen. 


L' Exploration of June 2 contains an interesting article on the 
various explorations of M. Paul SoleiJlet in Afriea. There 1s 
also a map of the French possessions and factones on thæcoast 
of Guinea, e 


“t ANGLO-CANADIAN ” sends us the draught of a sgheme for 
reaching the North Pole by balloon in comparatively few days, 
at a cost which must take the gas completely out of the elaborate 
and expensive scheme of Commander Cheyne, Our correspon- 
dent has patented a diectable balloon, which he majntains is 
capable of being moved at a rapid rate in any direction. We 
need not enter into he details of his plan, which reads very 
glibly, but which we should like to see subjected to rigid scien- 
tific tests, The whole scheme is to cost only 2,000/., including 
a st@mer to be chartered to Spitzbergen to take the necessary 
compressed gas which ‘‘ Anglo-Canagian ” would use as fuel. 
We do not attach much importance to the attaintment of the 
Pole, and shou'd prefer to see any money that can be raised for 
Arctic exploiati€a in this eomtry devoted to the founding of 
one of those internatiorml series of Arctic observations from 
which England 1s conspicuously absent.  ẹ 
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Ir may interest such of our readers as are conversant with the 
German language to know that in the course of the present 
month Dr, Ernst von Hese Waitegg will deliver a lecture at the 
German Athenxum (93, Mortimer Street, W ), entitled ‘‘ Das 
Leben der Beduiren.” The secretary of the intitution will 
farnish all particulars regarding exact date and admis ion to ghe 
lecture on application by letter, 


AFTER the example of the German and Austrian Alpine Clubs, 
a Bohemian Mountain Club is now in course of formation. a° 


THE authors of Sweden and Finnland have edited a festive 
paper, ‘‘ Nordostpassagen,” in honour of Prof. Ngrdenskjold’s 
return, which deseives high commendation, both with regard. to 
text and illusthhations. It is published by C. E. Fritze, of 
Stockholm. ry 

In a letter from M. Berlioux, read at the Paris Academy of 
Sciences on May 31, the writer attempts to prove from the last 
expédition of Dr. Rohlfs in the Eastern Sahara the marvellous 
correctness of Ptolemy’s Tables. 


Ir ig stated that Col. Gordon, who has resigned hi» post on 
the staff of Lord Répon, is to proceed to Zanzibar to join the 
Belgian African exploring expedition. 

THE question of the speĉdy completion of the Ordnance 
Survey came up in the House of Commons last Friday, when 
there was an almo.t unanimous consensus of opinidh that Govern- 
ment ought at cnce to advance as much money as was necessa y 
to complete the work. The reply of Mr. édam*and Mr. Glad- 
stone was virtually a non possumus. * It was not so much the 
difficulty of advancing the money as of obtaining the necessary 
amount of skilled labour to carry on the work under pressure. 
At the present rate the survey cannot be completed for eighteen 
years, 





DR. SIEMENS NEWEST ELECTRICAL 
RESULTS 


A PAPER was read on Thursday last before the Socicty of 

Telegraph Engineers by Dr. Siemens, F.R.S., upon 
*í Recent Applications of the Dynamo-Electric Current to Metal- 
hurgy, Hctticulture, and the Transmission of Power.” The author 
first referred to the maugural addre:s which he had given before 
the Society on his election to his second presidency, wherein he 
drew attention to the applicability of the dynamo-electric curent 
to purposes beycnd the range of what electricity had theretoforg 
been employed in effecting, On the present occasion he corro- 
borated his statements by a reference to recent eaptrimental 
reSults of his own. 

The fyst pat of the paper had reference to an electric furnace. 
This furnace consists of any ordinary crucible of plumbago or 
other highly refractory material, which ts placed in a metallic 
jacket or outer casing, the intervening space being filled up with 
pounded charcoal or other bad conductor of heat. A hole is 
pierced through the bottom of the crucible for the admission of a 
rod of iron, platinum, or dense carbon, such as is used in electric 
illumination. The cover of the crucible is also pierced for the 
reception of the negative electrode, by preference a cylinder of 
compressed carbon of comparatively large dimen ions. At the 
end of a beam supported at its centre is suspended the negative 
electrode by means of a strip of copper, or other good conductor 
of electricity, the other end of the beam being attached to a hollow 
cylinder of iron free to moye vertically within a solenoid coil of 
wire, presenting a total resistance of about fifty units or ohms. 
By means of a sliding weight the preponderance of weight of 
the beam-in the direction of the solenoid can be varied so as to 
balance the magnetic force with which the hollow iron cylinder 
is drawn into the coil, One end of the solenojd col 1s connected 
with the positive, and the other with the negative pole of the 
electric arc, and, being a coil of high resistance, its attractive 
force on the iron cylinder is proportional to the electromotive 
force between the two electrodes, or, if other words, to the 
electrical resistance of the arc itself. 

An automatic adjustment of the arc thus arises of im- 
portance to the attainment of advantageous results in the ess 
of electric fusion; without it the resistance of the arë would 
rapidly diminish with increase of temperature of the heated 
atmosphere within the crucible, gnd beat would, be developed in 
the dynamo-electric machine to te prejudice of the electric 
furnace. The sudden sinking or changè in electrical resistance 
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cante sudden increa:e in the resistance of the arc, with a like- 
lihcod of its extinction, if such self-adjusting action did not 
take place, 

Another imp ortant element of success in electric fusion consists 
in constituting the material to be fused the positive pole of the 
electric arc, It is well known that it is at the positive pole that 
the heat is’principally developed, and fusion of the material con- 
stisuting the poutive pole takes place even before the crucible 
itself 1s heated up to the same degree. This principle of action 
is of course applicable only to the melting of metals and other 
electrical conductors, such as metallic oxides, which constitute 
the materiqls generally operated upon in metallurgical processes. 
In operateng upon non-ecnductive earth or upon gases it becomes 
necessary to provide a non destructible positive pole, such gs 
platinum or iridmm, which may, however, undergo fusion and 
form a little pool at the bottom of the crucible, 

In this electrical furnace scme time, of course, is occupied to 
bring the temperature of the crucible itself up to a considerable 
degree, but it is surprising how rapidly an accumulation of heat 
takes place. In working with the modified medium-sized dynamo 
machine, capable of producing thirty-six webers of current with 
an expenditure of four horse-rower, and which, if used for 
illuminating purposes, produces a light equal to 6,000 candles, T 
find that a crucible of about twenty centimetres in depth, im- 
mered in a non-conductive mateilal, is raised up to a white heat 
in less than half £n hour, and the fasion of one Lilogram of steel 
is effected @rithin, say, another half-hour, successive fusions being 
effected in somewhat diminishing intervals of time. It is quite 
feasible to carry on this process upon a still larger scale by 
increasing the power of the dynamo-electric machine and the 
size of the crucibles. 

It was shown by means of a calculation that this furnace 
utilises 4 of the horse-power actually expended, and as the 
efficiency of a good steam-engine is }, that of the electiic furnace 
ist X 4 = yy. Now as it takes theoretically 450 heat units to 
melt 1 Ib. of steel, there will be required actually 450 X 15 = 
6,750 units in workirg with the electric furnace, or about the 
heat-energy residing in a pound of ordinary coal, To melt a 
ton of steel in crucibles in the ordinaly air-furnace as practised 
at Sheffield, 24 to 3 tons of best Durham coke are consumed. 
A ton cf coal is consumed per ton gf steel produced if the re- 
generative gas fuenace is used for heating the crucibles, whilst to 
produce steel in large titieon the open hearth of this furnace 
about 12 cwt. of coal per ton of steel suffice. The electric 
furnace may therefore be considered as economically superior to 
the opdind:y air-furnace, and, barring some incidental losses not 
included in the calculation, is nearly equal to the regenerative 
gas-furnace as far as econcmy of fuel is concerned. In favour 
of the electiic furnace is an almost unlimited temperature, easy 
application, a neutral atmosphere within the crucible, and the 
circumstance that the heat within the crucible is greater than that 
external to it, whereas in ordinary fusion the temperature of the 
crucible is higher than tbat of metal within. e 

On the occasion of reading the paper a pcund of broken files 
was melted in a cold crucible by means of a current of 72 
webers in fifteen minutes, and cast in a liquid state, a second ° 
casting being effected in eight minutes. These and other brilliant 
successes of the few apparatus were hailed with ringing cheers, 

In the second portion of the paper, referring to electro- 
horticulture, the author explained the experiments by means 
of which he has come to the cunclusion that electric light 
produces the colouring matter chlorophyll in the leaves of 
plants, that it aids their growth, counteracts the effects of night 
frosts, and promotes the setting and ripening of fruit in the 
open air. It appears, further, that, at all events for certain 
short periods, plants do not require a period of rest during the 
twenty-four hours, but make increased and vigorous progress if 
subjected during daytime to sunlight and to electric bght at night. 
These of servations on combined sun and electric light agree with 
thore made by Dr. Schubelew of Christiania, who found as the 
result of continued experiment in the north of Europe, during an 
Arctic sammer, that plants, when thus continuously growing, 
develap more brilliant flowers and larger and more aromatic 
fruit than when under the alternating influence of light and dark- 
ness, Æs Dr. Siemens has found that under the influence of 
electriw light plants can sustain increased stove heat without 
collapsing, he ss of opmion thaf forcing may be effected in an 
electric stove or enclosure containing an electric light, and that 
horticulturists may thus grow fruit of excellent aroma and flowers 


- of the material undergoing fusion would, on the other i of great brilliancy without émmedi:te solar aid. To test what 
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can be done practically the author has pnt down a steam-engine. 


and boiler at his country residence near Tunbridge Wells, and 
intends to test the principles involved upon a working scale 
during the winter. e steam-engine which drives the dynamo- 
electric machine during the night for the purpose of giving light 
is to be employed during the day in transmitting power through 
an electric conductor to the farm for the purpose of tarrying on 
small farming operations such as turnip, chaff, and wood- 
cutting, &c. Another interesting question which Dr. Sie- 
mens has set himself to answer is to determine which por- 
tion of the rays constituting white light is efficacious in 
producing chlorophyll, starch, and woody fibre, and which 
In effecting the ripening of fruit. For this purpose atgangements 
are in preparation to distribute the spectrum of a powerful electric 
light in a darkened chamber over a series of similar plants 
exposed seriatim to the actinic, light-giving, and thermal portions 
of the spectrum. Some experiments have been made with solar 
light in this direction, but no very conclusive results could be 
obtained, because the short periods of time during which the 
solar spectrum can be maintained steadily in the same place are 
so short that the effects produced upon vegetation have not been 
of a sufficiently decided character; whereas, with the aid of 
electric lgbt, the same spectrum may be kept on steadily for a 
series of days without intermission. The author referred shortly 
to the lamp which he designed for this purpose, having a focus 
unchangeable in space, and without obstructoon to the rays of 
light falling downward. ‘There is no clockwork ;@the carbons 
are pressed forward either by their own weigh? or by the force of 
springs, the motion being checked by an abutment against which 

e carbon presses at the junction of its cylindrical with its 
conical portion. This is at a distance of 4 inch to 4 inch from 
the are centre, when the heat is sufficient to cause the gradual 
decomposition of the carbon, without bemg high enough to fuse 
or injure the metal abutment, 

In the third portion of the paper the author refers to 
the application of electricity as a means of mechanical - 
pulsion: He described the electric railway designed by Dr. 

erner Siemens, of Berlin, and tried at a local exhibition 
held in that city. The rails were insulated from the earth 
by wooden sleepers, and were in electrical connection with 
a dynamo-electric machine worked by steam power at the 
station, A magneto-ele@ric machine on the driving cari 
was 80 fixed and connected wit’ the axle of one pair of wicca 
as to give motion to the same, the dreving axle being severed 
electrically by the introduction of an insulated washer, A 


current of electricity is thus passed along one rail to work the |* 


magneto-electric machine’ on the driving carnage, and bck by 
the other rail to the stationary machine on the ground. The 
author anticipates a large application of the electric railway to 
adits in mines,*to locomotives between neighbouring places, and 
to tunnels. “In fact it is seriously contemplated to apply this 
system at the St, Gothard tunnel, where the large turbines are 
available which have been employed in the boring operations, 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE,—In their latest-issned serie® of statutes for the 
University of Cambridge, the Commissioners maintain Easter as 
the boundary between the University Lent and Easter terms, and 
require three-fourths of each term to be kept by residence. The 
degree of Bachelor in Surgery is added to the list; but the per- 
mission to give degrees to peers and sons of peers who come to 
the University in youth is limited to the B.A. degree, and the 
University may prescribe for their examinations and residence by 
grace. ‘Titular degrees in any of the seven faculties of Arts, Law, 
Medicine, Surgery, Science, Letters, or Music may be granted 
to foreigners of distinction and to British subjects who are of 
conspicuous merit, or who have done good service to the State 
or to the University, Complete gionorary degrees, with right of 
voting, may be given to those who obtain seme University office 
after residing three terms in the University. 

The Demonstrator of Anatomy will superintend a glass for 
Practical Histology during the next long vacation, beginning 
July 1; another will held for Human Osteoldgy. The 
Cavendish Laboratory also will be open for practical werk. 

Notice has been given by th€ Board of Natural Science Studies 
that next June (1881) there will be a practical examination in ail 
the subjects of the examination in the first pat of the Natural 
Sciences Tripos, ° 
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The recent memorials concerning the academical encourage- 
ment of the higher education of women are to be considered 
and reported on by a syndicate consisying of the Vice-Chancellor, 
Drs. Bateson, Phear, Westcott, and E. C. Clark, Professors 
Cayley, Adams, Liveing, and Stfart, Messrs, G. F. Browne, 
Ferrers, E. W. Blore, R. Burn, H. Sidgwick, J. Peile, A. 
Mistet Leigh, and G. W. Prothero, to report before, the end of 
Lent Term next, 

. The Sedgwick prize, given every third yeaf for the best essay 
onome subject in geology or the kindred sciences, open to the 
competition of all uates of the University who have resided 
sixty days quring the twelvemonth preceding the day on which 
the essay must be sent in, has been awarded to Walter Keepinge 
Inceptor in Arts, of Christ’s College. ‘The subject of the essay 
is, “On the Fossils and Palwontological Affinities of the. Neo- 
comian Beds of Upware, Wicken, and Brickhill.” 


SIR JOHN LUBBOCK has been elected without opposition to 
represent London University in Parliament. 


Pror. Henricl, F.R.S., has been appointed to the Professor- 
ship of Applied Mathematics in University College, London. 


GREAT importance has been given to fhe first session of the 
Superior Council of Instruction gf France? composed of about 
fifty members, of whom forty have been nominated by the dif- 
ferent c of French tethers, from the Sorbonne to the 
humblest village school. A decree has ted to each of them 
a sum of 20 fyancs a day for the duration of the session, and 
travelling expenses? M, Jules Ferry opened the session by a 
speech in which he explained his views, and submitted to 
the new organisation a programme of reforms. This programme 
has been sent by the General Assembly to a special commission 
composed of sty members appointed to report on it, M. 
Jue Simon has been appointed president of that commission. 

t is seid that, although approving the general tendency of these 
refo the commission is resolved to protect Greek studies, 
which had been sacrificed in the Ministerial project. But it 
agrees to render the study of either the English or the German 
language an obligation from the admission to the school up do 
the end of the course of studies. The commission has held 
already three long sittings for determining thefe points. The 
discussion will be long in general atinga or the first time in 
the history of France the University her own parliament 
to deliberate on all the subjects relating to public instruction. 
None of these deliberations are to be binding on the Govern- 
ment. All the provisions of the laws are to be voted as formerly 
by the French Chamber of Deputies and Senate. 

e 





SCIENTIFIC SERIALS è 


THE Sundin of the Torrey Botanical Club is now pablisheg 
in regular monthly parts, instead of at irregular intervals. e 
papera are of course chiefly of local interest, and that is especially 
the case with the three numbers which we have received for the 
current year, though now and then morphological notes by Mr. 
Meehan and others are of a wider scope. At all events the 
Bulletin gives us in this country a lively idea of the activity of 
botanical research on the other side of the Atlantic, Mr. W. R. 
Gerard gives a description and drawing of a fungus new to 
science, Simblum rubescens, belonging to the Phalloidei. 


UNDER the new editorship of Mr. James Britten the Fournal 
of Botany loses none of its interest. addition to contrbutions 
to phyto-geography, and smaller afticles of special interest to the 
workers in the critical botany of British ts, the following, 
which have appeared in recent numbers, may be mentioned as 
being of a wider scope :—Mr, J. G. Baker's Synopsis of the 
species of Zsoefes, a useful contribution to our knowledge of 
vascular cryptog&ms; a much-needed review of the Britsh 
Characese (not yet completed), by H. and J. Groveg; and the 
botany of the British Polar Expedition of 1875-6, by Mr. H. C. 
Hart, the naturalist ¢o the expedition. 


Tus Nuovo Giornale Botanico Italiano continues to be sup- 
lga with good and useful papers in the various departments of 
Ed any, In the two numbers already published during the 
present year (vol. xii, Nos. y and 2)*there are artiges by several 
of the leading Italian botanists. The editor, Prof. Caruel, gives 
«a list of fifty falge generasor species of plants founded on terato- 
logical or pathological ,cifcumstances, In an article on the 
asitism of fangi bf A. Bertoloni, he divides the class of fungi 
Eto two great divisions, according to theft mode of life. The 
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first are true parasites, the mycelium of which, living on the 
tissues of the host, ently kills it; the second are false 
parasites (saprophytes), deriving their nourishment from vege- 
table substances in various stages of decomposition, The genus 
Polyporus he considers to bane to the Bist, Agaricus to the 
second of these classes. The common disease of the mulberry- 
tree he attributes to Polyporus mori, not to Agaricus meligus, a@ 
suggested by Piccone,—A. Mori discusses the old statement of 
Gasparini, recently revived by Licopoli, that beneath the 
stomata of the leaves are cavities, to which Gasparrini gave the 
name cisfoma, which are clothed by a continuation of the cuticle. 
Hus observations do not lead him to confirm this statement, but 
1ather to the conclusion that the walls of the cavity beneath the 
soma consist of ordinary cellulose. . 


In the number of the Scottish Naturalist for ‘peal is the com- 
menceinent of a suggestive article by the Rev, A. Milroy on the 
value of the names of places in indicating the ancient surface- 

“features of the country. He takes as an example the country on 
the banks of the Tay below Perth, and shows the light that is 
thrown by the Saxon and Celtic local names, not only on the 
ethnological history of tbe district, but also on the changes 
which have taken place in its physical features. 

The American NatSraksi, May, contains :-—Edward Burgess, 
the structure and action of a butterfly’s trunk.—J, S. Lippincott, 
the critics of evolution.—E. H, Warnall, Hall's segond Arctic 
expedition.—O. T, Mason, sketch of North American anthropo- 
logy in 1879.—The editor’s table, on the Acad of Natural 
Sciences, Philadelphia,—On the proposed exploration of the 
ruins of Mexico and Central America—Recent literature.— 
General notes.—Scientific news. 


Journal of the Franklin Institute, May.—Naval architecture, 
by Mr. Haswell.—Table and diagram for determining the 
diameters of s cones when connected by an open belt of 
constant length, by Mr. Klein.—Experiments with a steam- 
cutter, by Mr. Isherwood.—Eye memory, by Mr. Leland. 


SOCIETIES AND ACADEMIES 
a LONDON 


kd 
Royal Society, May 13.—‘‘ Notice of Further Ea peinent] 
Researches on the Time Relations of the Excitatory Process in 
the Ventricle of the Heart of the Frog,” by J. Burdon Sander- 
son, M.D., and F. J. M. Page, B.Sc. + 

The present paper is a continuation of one previously published 
by the authors (Roy. Soc. Proc, xxvii. 410). The exeitatory 
state, i.e the condition produced in ‘any excitable structure, 
vegetable or animal, by excitation, is characterised (1) by the 
appearanc® of electromotive properties in the excited part which 
did not exist before excitation and cease to exist as soon as its 
effect is over ; (2) by diminished excitability ; (3) by the fact that 
it is pro ed from the part first excited to contiguous parts at 
a rate which is different in different structures and in the same 
structure at different temperatures. ‘These three conditions are 
important as being the only characteristics by which the hidden 
process of excitation constantly reveals itself. By means of the 
rheotome described by one of the authors, exact measurements 
have been made‘of the time relations of the above conditions. 
The results obtained by Engelmann (Pig. Arch., xvii. 68) are 
then discussed. , In forty-seven‘out of seventy-eight preparations 
of the yentricle of the fog made by this observer, the leading- 
off contact nearest the point of excitation became first negative, 
then positive to the other leading-off contact ; in the remaining 
thirty-one the positive deflection was absent. In the case 
in which the deflection was of a double character ( ~ 
schwankung), the first phase began o”'o6 after excitation, 
and . rapidly attained its maximum ; the reversal of sign took 
place at Qg”'26, and the contacts became equipotential at 
o”'5. He estimated the rate of propagation at 50 mm. per 
second. It will be noticed that these researches of Engel- 
mann refer exclusively to the first half second after excitation, 
and therefore correspond to what has been termed by the 
authors of the present paper ‘‘ the initial pinse; and that fhe 
“terminal phase” escaped, the notice of Engelmann. e Th¢ 
method emplofed in the investigation of the above phenomena, 
with the aid of the rheotome, is then briefly described. The, 
heart was carefully maintained at &Ponstant tempefature by being 
placed on a la brass box, througk which flowed a stream 
of water at the desired,temperatarg. 
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the results obtained in a typical experiment at 10° C., with the 
ventricle of the frog. The preparation was led off at apex and 
base, and exgited close to the apex. The deflections represent 
the Pelsurekbanges of potential at the apex contact. The authors 
reiterate the statement contained in their previous paper, that the 
electrical effect of excitation manifests itself in two phases, an 
initial and a terminal one, which have opposite signs, and further 
conclude that these two phases are separated by a relatively pro- 
longed state of equipotentiality of the two apex contacts. These 
statements agree with those of Engelmann as far as they relate 
to the same period ; but as the whole of the phenomena recorded 
by him belong to the i of the first second, the com- 
mencement of the period of equipotentiality is regarded by him 
as the end of the excitatory effect ; but to the authors the absence 
of galvanometric effect during this isoelectrical interval is the 
expression of the fgct that both contacts are in the same degree 
of excitation. The proof that this period of equipotentiality is 
one_of balaffved agtivities is obtained by subjec the two 
led-off surfaces to different temperatures, If the apex be warmed 
the deflections of the terminal phase are'increased, and commence 
at an earlier period ; if the apex be cooled they are diminished. 
This is illustrated by the following table :— 
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Slight injuries, such as those produced by an application of a 
minute quantity of 10 ‘per cent. salt-solution, resemble those 
effected by slight warming. If the injury is more complete, such 
as is produced by touching the ce momentarily by a red 
hot wirt, the isoelectrical interval is af it were filled up; large 
deflections in which the warmed surface appears to be positive 
being obtained throughout the whole of the excitatory period 
excepting the first tenth. This is seen in the folléwing table :— 
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As regards the period of diminished excitability, the experi- 
ments of Marey (“ Physiol. Exp.” ii. 1876, 85) are first discussed, 
some experiments are then piren phien establish—(1) That the 
duration of thé period of inished excitability agrees pretty 
closely with that of electrical activity, and (2) that it is similarly 
affected by changes of temperature. ; 

The rate of ‘propagation of the excitatory wave in a fresh 
preparation is about 130 mm, per second, i 

e facts above stated fre consistent with the follow 

theories :—r., Every excited! is negative to every unexcit 
part so long as the staf of excitation lasts. 2. The local duration 
of the excitatory state, że. the time it lasts in each structural 
element,*is measured by the time interval between the beginning 
of the initial and the beginning of the terminal phase of the 
variation, 3. When both contacts are at the same eg aay 
and in ofl other respects under the same conditions, the local 
duration of the excitatory state is the same at both, consequently 
it ‘begins and ends earlier‘at’ the leading off contact first excited 


he following table gives | than at the other, the initial and terminal’ differences expressing 
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themselves in the initial and terminal phases of the normal 
variation. 4. When one contact is warmer than the other the 
local duration of the excitatory state is less in the warmed than in 
the unwarmed surface. z T the surface near one contact is 
slightly injured, the local duration at the injured surface is 
diminished in the same way as when the temperature ig increased, 
but if the injury is of such intensity as to destroy ys surface, 
its most prominent effect is to diminish its electromotive 
activity. s 
In an appendix the authors briefly consider the results of 

slight inequalities produced by mechanical, chemical, or thermal 
conditions on the potential of the surface of the ventricle in the 
resting heart, and the influence of temperature on theexcitability 
of the resting heart. . 

eA full account of the experiments, the results of which were 
communicated to the Society, will be published in the Y¥ournal 
of Physiology. 


May 27.—‘' On some Thermal Effects of Electric Currents,” 
by William Henry Preece, General Post Office. Communicated 
by Prof, Stokes, Sec, R.S. 

I have been engaged for some time past in experimenting on 
the thermal effects of electric currents, but the final results of 
those experiments are not sufficiently mpe at present to justify 
my bringing them before the Royal Society. I have, however, 
obtained one result which I believe to be syfficiently novel to 


justify a short preliminary note. 


. à Bi 


was spoken into. The articulation, though muffled, was clear, 
and words could easily be heard. 

1, Experiments were first made to determine the length which 
gave the loudest sound and the clearest artignlation, and, after 
repeated trials with every variation of length from 1 inch to 6 
feet, it was found that a wire 6 inches long gave the maximum 
effect, 

2. Experiments were then made to determine the diameter of 


Platinum è . Very clear. 
Aluminium... ... Very variable 
Palladium ... .. “Clear, 

Tron . Clear. 
Copper Faint. - 
Silver Faint. . 
Gold Very poor. 


4. The effect of mechanicad strain was tried., It was found 
not to vary the effect. When once the requisite tension, which 
varied with each metal, was obtained, er tightening up did 
uot vary the clearness or loudness qf articulation. 


eo s 
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The most stnking facts elicited by these experiments are : 

1. The extreme rapidity with which thin wires acquire and 
lose their increased temperature. 

2. The excessive sensibility to lineamexpansion which fine wires 
of high resistance evince, e 

Now as the rate of heating, and therefore of expansion and 
coptraction, varies very nearly directly as the increment or decre- 
ment of the currents when these variations are very small, it 
occurred to me that if a long wire of small qiameter and high 
resistance were attached to a sounding board or to the centre of 
a aa (such as one of those used for t ephones and phonographs) 
and i? formed part of a circuit conveying telephonic currents, 
sonorous vibrations ought to be reproduced. 

The sketch shows the arrangement of the apparatus used fore 
the experiment. 

A was a stout tse of mahogany, on which a brass support C 
was attached so that it could shde and be fixed at any ance 
from D, 

D was at first a disk of thin paper, and then of thin irons 

P was the wire experimented upon whose loose ends were con- 
nected to terminals on the wooden base, so as to be inserted in 
the circuit containing a microphone transmitter M and a battery 
B of six bichromate of potash cells in gpother room out of 
hearing. . 7 = 

A platinum wire of o'co3 juch diameter and 6 inches long 
from ~ to # aas first used, and the sonorous effects were most 
marked and encouraging when the (microphone transmitter M 


a 


Gold would scarcely bear the tension required to reproduce 
sonorous vibrations, hence its low position. 

5. Very thin carbon pencil, ‘0625 inch ‘diameter, was tried 
under compression and under tension, but no effect whatever was 


experienced unless a bad joint was made, when at once a faint 
microphonic effect was apparent. 

6. No sibilant sounds whatever could be reprodyiced. 

7. That the effect was due to heating and cooling wasshown 


by the fact that it was possible to increase the current to such a 
strength as to render the temperature of the Wire sensible to the 
touch, and then to make its elongation and contraction by low ` 
sounds evident to the eye. 

It therefore appears from these experiments that wires con- 
veying those curvents of electricity which are required for tele- 
phonic d and contract as they are heated and 
cooled, and as the variations in the strength of the current are 
small compared witẹ the stren of the current itself, the 
expansion and contraction vary in the same ratio as the con- 
densation and rarefaction of the air particles conveying the 
somrous vibrations which produced these vibrations. 

The mechanical changes, or molecular vibrations in the wire, 
die directly or indirectly to telephonic carrents, which result in 
the reproduction of sound, bear a close analogy to the mechanical 
thanges due to the direc? wanttission of sound, but with this 
important difference, that while the vibrations due to sound are 
progressive along the wire, and their velqgity is low and easilp 
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measured, those due to thermal effects are pr&ctically instan- 
taneous, and therefore affect simultaneously the whole length of 
the wire. 

Norg.—De la Rive, in 1843 (vide “Electricity,” vol. i. p. 
304), observed that an iðn wire emitted sounds when rapid 
discontinuous currents were pised through it; but he attributed 
the effect to magnetism, for he failed to obtain the same effect 
in non-magnetic wires like platinum or silver, . @ 

Graham Bell found, in 1874, that a simple helix without an 
iron core emitted seunds, and (in 1876) that very distinct sounds 
proceed from straight pieces of iron, steel, retort carbon, qnd 
plumbago, when conveying currents. s 
Prof. Hughes showed that his microphone was reversible, that 

that it could receive as well as transmit sonorous vibrations, 
Mr. Weisendanger (Zekegraphic Yournal,*October 1, 1878) 
reproduced sounds on a microphonic receiver which he called a 
thermophone, and attributed the effect to its true cause, viz., the 
expan-ion of bodies under the influence of heat, which, in fact, 
is theeexplanation of all microphone receivers, 

Ader reproduced s by the vibrations of a wire conveying 
currents of electricity, but he found that only magnetic metals 
were effective, and therefore, like De la Rive, he attributed the 
result to magnetic age&cies (vide Count du Moncel, Telegraphic 
Journal, March 1, 1&9). 

These and many other sonoréus effects of currents on wires 
miy be really due to such heat-effeats as I have described, 


Chemical Society, May 20.—Prof. H. E. Roscoe, presi- 
dent, in the chair.—The frst paper was entitled, ‘On the 
Action of Air upon Peaty Water,” by Miss Luey Halcrow and Dr. 
Frankland, ïn consequence of the statements of Dr. Tidy in 
his paper on river-water, as to the rapid oxidation of peaty 
matter in running water, the’ authors have studied upon an ex- 
perimental scale the action of exceptionally strong peaty water 
upon atmospheric air. The peaty water was exposed to air and 
light with and without agitation ; the organic matter ın the water 
and the oxygen in the mclosed air were determined before and 
after each experiment. It was found that minute quantities of 
oxygen were absorbed by the peaty water, but even when some 
water was shaken for ten and a half hours in a bottle fixed on 
the connecting-rod of a steam-engine making 100 strokes per 
minute, only 2 cent. of the organic matter was oxidised, 
assuming that the oxygen taken up was employed in the 
oxidation of organic matter. The authors therefore conclude that 
if peaty matte: 1s oxidised the process takes place with extreme 
slowness.—Dr. Frankland then read a papei on the spontaneous 
oxidation of organic matter. This was practically a criticism 
of the conclusions drawn by Prof. Tidy in his- paper alluded to 
above, The author first referred to the béllef ‘so prevalent 
twelve years ago that water polluted with sewage quickly regains 
its origina, purity by spontaneous oxidation, and explained how 
this belief was upset by the quantitative evidence obtained by 
the Second Rivers Pollution Commissioners in 1868, He then 
criticised the results of Prof. Tidy, and pointed out some grave 
inconsistencies therein. Thus the Shannon, after owing twenty- 
three miles through Loch Derg, has its organic elements dimin- 
ished about 18 per cent., whilst the next flow of a mule effects a 
diminution of 38 per cent. A sample taken four miles lower 
down showed an increase of 75 per cent., &c. These inconsis- 
tencies could only be explained by want of care in taking and 
securing an average sample of the river at the different points, 
The artificial purification of mixtures of sewage and water 
effected by Prof. Tidy by running water through a series of 
shallowstroughs was then considered, and the chief cause of the 
diminution of organjc carbo and nitrogen attributed to the 
decomposition of the urea into ammonium carbonate. The 
author concludes that there is no evidence whatever of the de- 
struction by oxidation of the dead organic matter of sewage by 
a flow of a dozen miles or so in a river, still less ıs there any 
ground for assuming that the organised or Aving matter of 
sewage is destroyed under like circumstances. The paper con- 
cludes with some statistics as to the effect of the water-supply 
on the spread of epidemics of cholera, &c. Prof. Huxley 
pointed out that all diseases which are caused by so-called germs 
are caused by bodies of the nature of bacteria, and that these 
organisms were plants, and were therefore extremely unhkely®o 
be oxdised or, destroyed by endosmose, as suggested by Prof, 
Tidy, and that it was quite conceivable that a water containing 
such bodies might be perfectly pyre fypm a chemical point of 
view, and yet be as deadly as ic acid. rof, Tidy, in 
reply, pointed to the statistics of the last*ten years, which proved 
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get many towns which derived their water-supply from river- 
rater which had been polluted with sewage were as free from 
fever, &c., as other towns supplied by deep-well water, 


Physical Society, May 22.—The annnal holiday meeting of 
this Soeiety was held at Cambridge. On arrival there the party 
partook of YWincheon in a hall of St. Joba's College, which had 

een kindly arranged for the purpose by the College authorities. 
Prof. W. G. Adams occupied the chair, and Mr. Warren De la 
Rue'proposed a vote of thanks to the Master and Senior Fellows 
of the College for providing the hall, The vote was heartily 
accorded by the members, and after some remarks from Prof, 
Adams the party proceeded to the Cavendish Laboratory, where 
Lord Rayleigh, as vice-president of the Society, presided. The 
routine bufiness of the meeting being waived, Lord Rayleigh 
described a plan for limiting the slit of a telescope so as to alter 
the angular interval with which it can deal, e interval is 
measured by means of a grating formed by winding,a fine wire 
round two parallel screws of very fine thread.—-Mr. Shaw ex- 
hibited a modification of Veinholdt’s apparatus for distilling 
mercury, by which a kilogram of mercury can be distilled per 
hour.—Mr,. Sydney Taylor exhibited a device for showing the 
motion of the particles of water in the transmission of a surface- 
wave, Sixteen disks were arranged in single file, each having a 
white spot on its face, and on turning a handle the disks rotated 
€o that the spote, which represented particles of water, moved 
so as to present q wave-motion to the eye. Mr. Taylor also 
showed a manometric flame apparatus for exhibiting to the eye 
the differenc® of phase between two musical notes. This con- 
sisted ın tuo bent tubes, into which the notes were sounded, 
and capable of being lengthened or shortened by hand like the 
pipes of a trombone. Opposite the ends of each of these tubes a 
sensitive flame was placed, and a rotating mirror showed the dis- 
turbance produced in the flames by the two different notes, A third 


- flame exhibited the joint effect of the two notes, When the tubes 


were silent, the images of the flames on the revolving mirror were 
seen as plane bands ; but when notes were sounded into the tubes 
they became serrated, and the serrations were like or unlike accord- 
ing as the phases of the notes were like or unlike.—-Mr. Poynting 
exhibited a plan for altering the’ plane of polarisation of the two 
halves of a pencil of rays from the’ polariser, so that half the 
field may be made to appear dark when the other is bnght, or 


-both of equal brightness, at will.—Mir. Glazebrook described a 


method of measwifig the rotatiog of the plane of polarisation of 
light by means of two spectra giving dark lines made to coin- 
cide.— Lord Rayleigh described a plan for demonstrating that 
yellow coloyr can be formed by combining: ed and blue together. 
He mines a red solution of chromate of potash with a blue solu- 
tion of litmus, and on pouring- it into a glass cell of a certain 
thickness, the light transmitted through it 1s seen to be yellow, 
Plates of glass coated with gelatm impregnated with litmus 
and gelatin impregnated with chromate of potash and placed 
side by side also transmit yellow light.’ Lord Rayleigh finds, 
however, that the eyes of different persons vary consider- 
ably in their powe: of appreciating the tinge of the transmitted 
yellow, one deeming it greenish, another reddish, while a 
third considers it pure yellow. This peculiarity is not to be con- 
founded with ‘‘ colour-blindness,” since all three persons would 
distinguish the red and green ‘components accinately. Lord 
Rayleigh also exhibfted a colour-box based on the Newtonian 
principle, first carried out by the late Prof. Clerk Maxwell, but 
of a small size. —Sir W. Thomson then proposed a vote of thanks 
to Lord Rayleigh, which was seconded by Prof. W. G. Adams, 
and the meeting then dispersed to examine the apparatus and 
appointments of the Cavendish Laboratory. 


. 

Meteorological Society, May 19.—Mr. G. J. Symons, 
F.R S., president, in the chair, —Messrs. T. H. Edmonds, F, 
Ekless, A, H. Taylor, and T. Turner were elected Fellows of 
the Society.— The following papers were read ;— Variations in 
the barometric weight of the ee strata ın India, 
by Prof. E. Douglas Archibal@, M.A., F.M.S.—A sketch of 
the winds and weatheg e 1eaced inthe North Atlantic between 
lats. 30° and 50° during February and March, 1880, by Charles 
Harding, F.M.S. The period embraced in this paper includes 
the time during which H.M.S. dialamta was on her homeward 

e, ae she left Bermuda on January 31. From the data 
collected dt is shown that a gale blew in the Atlantic every day 
throughout the two months, excep’ on February 21 and 24 to 
22° With especial reference to H.M.S. Atalaxta it appears 
probable that she would not have met with any exceptionally 
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severe weather earlier than about February 12 or 13, and allo 
that she had averaged from five to six knots per hour on hie 
homeward course, she would at that date have inevitdbly en- 
countered a severe hurricane, A heavy gale is noted on the 12th 
in 38° N. and 45° W., which is in the direct homeward-bound 
track from Bermuda, and if the A¢a/ania had only averdged four 
knots per hour on her homeward course she would have fallen in 
with this gale. The storm of the 12th and 13th may fairly be 
considered as about the most severe during the two months here 
dealt with. It may be remarked that the Norwegian barque Caspaei 
was north of Bermuda on the 3rd, and was in the force of 
the gale on the 12th; her distance made shows that the winds 
were favourable for a homeward passage from Bermuda. The 
correspondence from H.M.S, Salamis, published im ghe Times of 
May 6, states, on ‘the authority of the captain of the Casgaei, 
**©on February 12, in lat. 42° 43’ N., long. 39° 25’ W., while 
running before the wind, encountered the severest gale he had 
ever expefienced. The ship would not steer, and could not be 
prevented from broaching to. She was thrown on her beam 
ends, and remaimed so for nineteen hours, the cargo of cotton 
keeping her afloat. Several ships were in sight at the time of 
the commencement of the e, and were unable to lay to on 
account of its suddenness.” —On the meteorology of Mozufferpore, 
Tirhoot, for the year 1879, by Charles N. Pearson, F.M.S.— 
Mr. D. Winstanley also exhibited his solar radiometer. 


s 
Mineralogical Society of Great Brįjtain and Ireland, 
June 1.—General Meeting.—Prof, T. G. Bonney, F.R.S., vice- 
president, in the chair.—Messrs. G. Neit Walker, F.G.S., 
Alex, Murray, F.G.S., director of the Geological Survey of 
Newfoundland, Geo. S. Mackenzie, Ph.D., and Hjalmar 
Furubjelm, Government Inspector of Mines, Helsingfors, were 
elected as Oidinary Members, and Mr. Robert M. Heddle was 
elected as an Associate.—- The following pa were read and 
discussed :—On a new face on crystals of stilbite from Scotland 
and Western Australia, by Prof. M. F. Heddle, F.R.S.E.—On 
a portable chemical apparatus for oe work, by A. E, 
Amold.—On kaolinite and kaolin, by J. H. Collins.—On new 
Scottish minerals, by Prof. Heddle.—Further notes on mineral 
growth, by T. A. Readwin.—Interesting specimens of minerals 
were exhibited by Messrs. F. W. Rudler, T, A. Readwin, J. R. 
Gregory, and Wm. Summers.—The next meeting of the Society 
will be held at Swanseadn August, during the ‘‘ British Associa- 
tion” week, ô a 
Paris * 


Academy of Sciences, May 31.—M. Edm. Beçquerel in the, 
chair.—The following papers were read :—On an gntomatic 
electric lamp, by M. Jamin. A development of the ‘ burner” 
described before, Three pairs of carbons are set pendant within 
an oblong covered coil; one pair, having its points nearer than the 
others, gives rise to the are first, and burns upwards, and when it 
is consumed the fusion of a brass wire causes the second pair to 
come into action (similarly with the third). The expenditure in 
horse-pofrer and the to light increase up to nine lamps, then 
both diminish. (Numerical results are fully given.) The bright- 
ness of the points directed down is five times that the other way. 
—On the heat of combustion of the principal hydrocarbonised 
gases, by M. Berthelot. Jnfer alia, the heat in question is never 
equal to that of the component elements, afd M. Berthelot indi- 
cates the nature of the differences,—On the cosmogonic ideas of 
Kant, apropos of a reclamation of priority by M. Schlotel, by 
M. Faye. He finds no similarity between M. Schlóteľs citations 
from Kant and his own special ideas.—M. Bresse was elected 
Member in Mechanics in place of the late General Morin.—Syn- 
thesis of citric acid, by MM. Grimaux and Adam.—Researches 
on the albuminoid matters of crystallin as regard the non- 
identity of those that are soluble with the albumen of white of 
egg and of serum, by M. Béchamp. In the soluble part he finds 
two quite distinct albuminous matters { phacozymase and crystaléts- 
mun), and distinctly separates the*insoluble matters of the crys- 
tallinian fibres from ine. @ie laid special stress on direct 
analysis and determination of rotatory power, regarding coagula- 
tion as of secondary importance.—On the use of volcanic sands 
in treatment of vines attacked by phylloxera, by M.eNovi.—A 
list of memoirs sent in prize-competition was Abpea Secre- 
tary described M. de Candolle’s work on ‘‘ Phytogtaphy, or the 
Art of Describing Plants,” ṣ-On the refractions of®Bessel, by 
M. Radau.—On an extension to functions of two variables ofe» 
Riemann’s problem relating to hypergeometric functions, by M. 
Picard.—On a class of two functions doubly periodic, by M. 

e 


Farkas,—Detérmination of three axes of a solid body on which 
centrifugal forces exert, through rotation, a maximum effect, by 
M, See the nilibrium of elasticity of a rectangular 
prism, by M. ieu.—Telephone with magnetic superexcita- 
tion, by M. Ader. This is based of the principle that if a thin 
layer of iron or steel be placed b@fore the poles of a magnet it is 
much more powerfully affected if an iron armature be placed 
Sehixtd than if the latter be not present.—Study of the distri- 
bution of light in the spectrum, by MM. Macé and Nicati, Two 
quantities of light are considered equal when, illuminating a 
gaven colourless object placed always at the same distance from 
thesame observer, they enable him to perceive the details with 
the same ,distinctness.-On astigmatism, by M. Leroy, Heat 
liberated in the combustion of some isomeric alcohols of the fatty 
series, and of cenanthol, by M. Longuinine. Isomerism of sub- 
stances having the same chemical function, but differing in internal 
structure, does not appreciably affect their heat of contbustion 
and formation.—On freezing mixtures formed of two crystal- 
lised salts, by M. Ditte.—Crystallised hydrofiuosilicic Hydrate, 
by M. Kiessler.—Proportion of carbonic acid in the air ; 
reply to M Riset, by M. Marié-Davy.—Preparation of 
malonic acid, by M. Bourgoin, He has simplified and 
improved the process,—-Preparation ofneutral sulphuric ether, 
by M. Villiers\—Piesence in Soja Atgpida (Mimch.) of a 
notable quantity of a substante soluble in alcohol, and easily 
transformable into glucose, day M. Levallois.-Functions of the 
swimming “bladder of fishes, by M., Marangoni. It rules the 
migration of fishes. They have to counteract its action with their 
fins. It pr&duceg a double instability, one of level, the other of 
osition.— Researches on the structure of the axis below seminal 
eaves in cotyledons, by M. Gérard,—Journey from Biskra 
among the Touaregs, by M. Roche. ‘This gives some geological 
details.—On the structure and development of the dentinary 
tissue in the animal series, by M. Magitot.—On the mucus of 
the cloacal region of the rectum, by MM. Herrmann and 
Desfosses,—On the inoculability of symptomatic charbon, and 
the characters which differentiate it from splenic blood, by MM. 
Arloing, Cornevin, and Thomas. The microbe by which the 
disease is transmitted is quite distinct from the Bacillus anthracis, 
—On M. Rohlfs’ journey of exploration into the Eastern Sahara, 
by M. Berlioux.—French explorations in Cental Africa, by M. 
Fontane, One of the two proposed scientific gud hospital 
stations (the eastern one) is to be esfablished at Kirassa, near 
Kiora, about 250 km. from Bagamoyo; and Capt. Bloyet, who 
1s to superintend it, has left Marseilles with that object. M. 
Savorgnan de Brazza has been charged to explore the region 
about the sources of the Ogooue, and k a point for the western 
station ; Dr. Ballay accompanies him.—M. Jimenes presented a 
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TWO DARWINIAN ESSAYS 


Studies in the Theory of Descent. By Dr. Aug. Wefsmahn, 
Professor inethe University of Freiburg. Translated 
and Edited by Raphael Meldola, F.C.S., Secretagy*of 
the Entomological Society of London. Part J. Qa the 
Seasonal Dimorphism of Butterflies, with Two Coloured 
Plates. (London: Sampson Low, Marston, and Co., 
1880.) e 


Degeneration, A Chapter in Darwinism. By Prof. E. 
Ray Lankester, F.R.S. NATURE Series. (Macmillan 
and Co., 1880.) 


HE first of Dr, Weismann’s ‘ Studies,” of which Mr. 
Meldola has given us an excellent translation, with 
the author’s latest notes and additions, is devoted to a 
thorough examination of the well-known but hitherto little 
understood phenomenon of the seasonal fortis of butter- 
flies. For the benefit of those unacquainted with ento- 
mology we may state, that many buttefflies have two, or 
even three broods in a year. One brood appears in 
spring, their larvee having fed during the preceding 
autumn and passed the winter in the pupa state, while 
the others appear later in the year, having passed rapidly 
through all their transformations and thus never having 
been exposed to the cold of winter. In most cases the 
insects produced under these opposite conditions present 
little or no perceptible difference ; but in others there is 
a constant variation, and sometimes this is so great that 
the two forms have» been described as distinct species. 
The most remarkable case among European butterflies is 
that of Araschnia prorsa, the winter or spring form of 
which was formerly considered to be a distinct species 
and named Araschnia levana. The two insegts differ 
considerably in both sexes, in markings, in colour, and 
even inthe form of the wings, so that till they were bred 
and found to be alternate broods of the same species 
(about the year 1830) no one doubted their being altogether 
distinct. g 
In order to learn something of the origin and nature of 
this curious phenomenon Dr. Weismann has for many 
years carried on a variety of experiments, breeding the 
species in large numbers and subjecting the pupæ to 
artificial heat or cold for the purpose of hastening or 
retarding the transformation. The result of these experi- 
mentg is, that by subjecting the summer brood to severe 
artificial cold in the pupæ state, it may be made to produce 
perfect insects the great majority of which are of the 
winter form ; but, on the other hand, no change of con- 
ditions that have yet been tried have any effect in changing 
the winter to the summer form, Takifig this result in 
connection with the fact that in high latitudes where there 
is only one brood a year it is always the winter form, Dr. 
Weismann was led to the hypothesis that this winter 
form was the original type of the species, and that the 
summer form has been produced gradtially, singe the 
glacial epdth, by the summer becoming longer and thus 
admitting of the production of a second or summer brood, 
This explains why the productich pf the winter form (4. 
/evana) from summer larvæ is easy, it being a reversion 
* Vow, xxtn—No. 555 . 
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to the ancestral type ; while the production of the summer 
form (A. grorsa) from autumnal laivee is impossible, 
because that form is the result of gradual development ; 
and processes of development which have taken thousands 
of years tp bring about cannot be artificially reproduced in 
a single season. 

This hypothesis was supported by experiments with 
another two-brooded species, Péerts napi, with similar 
results, the winter form being produced with certainty by 
the application of cold to summer pupæ; and Mr. 
Edwardg;in America, has made similar experiments with 
the various forms of Papilii ajax, finding that the summer _ 
broods can be changed into the winter form by the appli- 
cation of cold, while the winter broods can never be made 
to assume the summer form by hastening the process of 
transformation. In the Arctic regions and in the high 
Alps there is only one form of Peris napi, which very 
closely resembles the winter form of the rest of Europe, 
and this could never be the least changed by rapidly 
developing the pupz under the influence of heat. 

. Another curieus case is that of one of the Lycaenidae 
(Plebeius egestiz) which exhibits three forms, which may be 
designated as A, B, and C. The first two, A and B, are 
alternate broods (winter and summer) in Germany, while 
in Italy the corresponding forms are B and C, so that B 
is the summer form in Germany and the winter form in 
Italy. Here we see climatic varieties in process of 
formation in a very curious way. 

That temperature during the pupa stage is a very 
powerful agent in modifying the characters of butterflies, 
is well shown by the case of Polyommatus phiaas. The 
two broods of this insect are alike in Germany, while in 
Italy the summer brood has thg wings dusky instead of 
copper-coloure®. The perigd of development is exactly 
the same in both cowntries, so that the change must, it is 
argued, be attributed to the higher temperature of the 
Italian summer. It has been poticed that in Italy a 
large number of species of butterflies are thus seasonally 


dimorphic which are not so in Central and Northern | 


Europe, . 

Dr. Weismann lays great stress on the varied effects 
of temperature in modifying allied species or the two 
sexes of the same species, from which he argues that the 
essential cause of all these changes is to be found in 
peculiarities of physical constitution, which cause different 
species, varieties, or sexes to respond differently to the 
same change of temperature ; and he thinks that many 
sexual differences can be traced to this cause alone with- 
out calling in‘the aid of sexual selection. The general 
result airived at by the laborious investigation of these 
phenomenasis, that—“ a species is only caused to change 
through the influence of changing external conditions of 
life, this change being in a fixed direction which entirely 
depends on the physical nature of the varying organism, 
and is different in different species, or even in the two 
sexes of the same species” and he adds :—“ According 
to my view, transfnutation by purely internal causes is not 
to be, entertained. If we could absolutely suspend the 
changes, of the external conditions of life, existing species 
would gemain stationary. The action of external inciting 
causes, in the widest sense of the word, is alone able to 
produce modifications ; and even the never-failing ‘indi- 
vidual variations,’ together with the inherited dissimilarity 
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of constitution, appear to me to depend upon unlike 
external influences, the inherited constitution itself being 
dissimilar because the individuals have been at all times 
exposed to somewhat varying external influences.’ The 
present writer has arrived at almost exactly similar con- 
clusions to these, from a study of the gedpraphical 
distribution and specific variation of animal forms, as 
stated in an article on ‘The Origin of Species ahd 
Genera,” which appeared in the Nineteenth Century of 
January last, and it is gratifying to find them supported 
by the results of a very different line of inquiry, and by 
the authority of so eminent and original an observer as 
Dt. Weismann. 

The second work referred to in our heading, is Prof. 
Lankester’s British Association evening lecture last year 
at Sheffield, now republished with illustrations as one of 
the useful little volumes of the “Nature Series.” It 
discusses the little-known phenomena of “ Degenera- 
tion” as a phase of development much more general, 
and of far greater importance than is usually supposed. 
Degeneration causes an organism to become more simple 
in structure, in adaptation to less varied and Jess com- 
plex conditions of life. “Any new se? of conditions 
occurring to an animal which render its food and safety 
very easily attained, seem to lead asa rule to degenera- 
tion ; just as an active healthy man sometimes degenerates 
when he becomes suddenly possessed of a fortune; or as 
Rome degenerated when possessed of the riches of the 
ancient world. The habit of parasitism clearly acts upon 
animal organisation in this way. Let the parasitic life 
once be secured, and away go legs, jaws, eyes, and ears; 


“the active and highly-gifted crab, insect, or annelid may 


become a mere sac, absorbing nourishment and laying 
eggs.” 

We see incipient cases of*degeneration in the loss of 
limbs of the serpentiform lizards and the pisciform mam- 
mals; the loss of eyes in the inhabitants of cawerns and 
in some earth-burrower$; the loss of wings in the Apteryx 
and of toes in the horse; and, still more curious, the loss 


* of the power of feeding themselves in some slave-holding 


ants, More pronounced cases are those of the barnacles 
—degenerated crustacea, and the mites—degenerate spi- 
ders ; while we reach the climax of the process in 
Ascidians—degenerate vertebrates, and such mere living 


è sacs as the parasitic Sacculina and Lernzocera, which 


are degenerated crustaceans. Not only such lesser groups 
as the above, but whole orders may b® the result of 
degeneration. Such are the headless bivalve mollusca 
known as Lamellibranchs, which are believed to have 
degenerated from the head-bearing active cuttle-fish 
type; while the Polyzoa or Moss-polyps stand in the 
same relation to the higher Mollusca as do tHe Ascidians 
to the higher Vertebrates. 

While discarding the hypothesis that all savages are 
the descendants of more civilised races, Prof. Lankester 
yet admits the application of jis principle to explain the 
condition of some of the most barbarous races— such as 
the Fuegians, the Bushmen, and even the Australians. They 
exhibit evidence of being descended from ancestor? more 
cultivated than themselves.” He evenapplies it totkehigher 
races in intellectual matters, gnd asks : “ Does the reason of 
the average man of civilised Europe stand out clearly as an 
evidence of progress when compared with that of the men 


of bygone ages? Are all the inventions and figments of 
human superstition and folly, the self-inflicted torturing 
of mind, the reiterated substitution of wrong for right, and 
of falsehood for truth, which disfigare our modern civilisa- 
tion—are these evidence of pr@gress? In such respects 
we have at least reason to fear that we may be degenerate. 
It is possible for us—just as the Ascidian throws,away its 
tail and its eye and "sinks into a quiescent state of in- 
ferigrity—to reject the good gift of reason with which 
everychild is born, and to degenerate into a contented 
life of matetial enjoyment accompanied by ignorance and | 
superstition.” ° 

This is very suggestive; but we may, I think, drawa 
yet higher and deeper teaching from the phenomena of 
degeneration. We seem to learn from it, the absodute 
necessity of labour and effort, of struggle and difficulty, 
of discomfort and pain, as the condition of all progress, 
whether physical or mental, and that the lower the 
organism the more need there is of hese ever-present 
stimuli, not only to effect "progtess, but to avoid retrogres- 
sion. And if,so, does not tHfs afford us the nearest attain- 
able solution of the great problem of the origin of evil? 
What we calP evilis the essensial condition of progress 
in the lower stages òf the development of conscious 
organisms, and will only cease when the mind has become 
so thoroughly healthy, so well balanced, and so highly 
organised, that the happiness derived from mental ac- 
tivity, moral harmony, and the social affections, will itself 
be a sufficient stimulus to higher progress and to the 
attainment of a more perfect life. 

For numerous instructive details connected with de; 
generated animals we refer our readers to the work itself 
—truly a small book on a great subject, afid one which 
discusses matters of the deepest iiterest, alike to the 
naturalist and the philosopher. 

ALFRED R WALLACE 


NATURE'S HYGIENE 


Natures Hygiene: a Series of Essays on Populag Scien- 
tific Subjects, wiih Special Reference to the Chemistry 
and Hygiene of the Eucalyptus and the Pine. By C. T. 

. Kingzett. (London : Bailhére, Tindall, and Cox, 1880.) 

HE subject of this book is, practically, Peroxide of 
Hydrogen. Such a title as “ Peroxide*of Hydrogen, 

with Special Reference to its Sanitary Applications,” 
might not have proved so taking as ‘‘ Natures Hygiene,” 
but it would have been quite as descriptive of the 
subject-matter of the work. Mr. Kingzett strives to 
show that the position which hag been assigned to ozone 
as “ Natures purifier and _ “disinfectant,” és not altogether 

EAE by that body, but that it should rather be given 

to peroxide of hydrogen. There can be no doubt that 

these substanceg have been frequently confounded, and 
that in numerous instances reactions which have been 
attributed to ozone have been caused by hydrogen peroxide. 

It has been stated? for example, that the aromatic parts 

of flowers produce ozone, and that this substance is 

fonmed in considerable quantity by plants rich in essential 

oils—indeed the late Dr. Daubeny was of opinion that the 

oxygen evolved from plants by the decomposition of 

carbon dioxide in surf hineewas always more or less 

ozonised ; and othereolsservers have sought to show that 
e 
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oil of turpentine and substances allied to the terpenes 
have the property of transforming oxygen into ozone. 
There is no doubt whatever that ozone is soluble in oil 
of turpentine; this is ifcontestably proved by the experi- 
ments of Soret, who, as chemists know, has made 
capital use of the fact, but this is quite another thjng go 
saying that oil of turpentine generates ozone. This con- 
fusion between @zone and hydrogen peroxide has mainly 
arisen from the difficulty of discriminating between the 
two substances, and it is only since the researchés of 
Struve, made about ten or eleven years sincè, that the 
presence of the latter body in the air may be said to have 
been. demonstrated. Observers were lef astray by the 
supposition that the simultaneous existence of the two 
substances was impossible; chemically speaking, they 
were held to be incompatible. Recent observations have 
shown that the opinions hitherto held on this point must 
be modified. We ‘re at present very much in the dark 
as to the causes which lead to the formation of peroxide of 
hydrogen in nature, but that many plants, and especially 
those which secrete essential oils, contribute to its pro- 
duction is almost certain. In the book before us Mr. 
Kingzett has collected a mass of evidenee on this matter, 
and has presented it in an eminently readable and 
interesting form. Perhaps the most valuable part of the 
work is that which relates to the power exercised by the 
various members of the genus Eucalyptus in preventing 
or destroying malaria—which power according to our 
author is related to their property of forming peroxide of 
hydrogen. 

‘The Eucalyptus globulus was discovered by Labil- 
lardiére in Tasmania towards the close of the last century, 
but it is oply within the last quarter of a century that its 
anti-miasmatic properties have become known to Euro- 
peans, To whom the credit of the discovery is due is not 
clearly made out. M. Ramel, Baron Müller, and Sir W. 
Macarthen appear to have been among the first to draw* 
attention to its extraordinary power, and seeds of the tree 
were sent by them from time to time to Europe. The 
testimony in support of this power is most convincing. 
In marshy districts near Eucalyptus forests fever seems 
to be unknown, and in parts of Corsica and Algeria 
where the tree has been planted for the sake of its reputed 
virtues endemic fevers have been stamped out. M. 
Gimbert, in a report to the French Academy, instanced 
the case of a farm situated in a pestilential district about 
twenty miles from Algiers, where by planting a number 
‘of the trees the character of the atmosphere was entirely 
changed, Similar testimony comes from Holland, the 
Southsof France, Italy, California, and many other parts 
of the world as tw the febrifugal attributes of this tree, 
In no case is the evidence more convincing than in that 
of Algeria, as we have it related to us by Dr. Santra, and, 
quite recently, by Consul Playfair. Largg tracts of land 
have been quite transformed by the agency of the “ fever- 
destroying tree” as it has come to be called, and wherever 
it is cultivated fevers are found to dettease in frequency 
and intensity. Fewer districts in Europe have a more 
evil reputation than the Campagna as a veritable hot-lted 
of pestilential fever, and people who know the cduntsy 
round Rome may remember the monastery at Tre 
Fontane on the spot, as traction fells, thae St. Paul me? 
his death. Life in this monaster? meant death to the 
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emonks, but since the Eucalyptus has been planted in the 
cloisters fever has disappeared and the place has become 
habitable. 

That the aromas of plants have in all ages been held to 
act as preventives of disease, especially against those of 
an infectjous or malarial type, is well known, and in 
every visitation of plague which has afflicted this country 
we read of people carrying strong-smelling gums or 
balsams about their persons. The physicians of a bygone 
time had vinaigrettes in the handles of their canes to 
protect them from the exhalations of their patients, and 
the miserable wretches who came out of the fever-haunted 
prisons and bridewells of a century or two ago to stand 
their trials were surrounded by some aromatic herb to 
protect the court from possible contagion. Even the 
chaplain as he accompanied the doomed man to the 
gibbet had presented to him a bouquet as a precaution 
against the dreaded jail-fever. 

Whether peroxide of hydrogen is invariably produced 
by the process of oxidation of the aromatic parts of 
plants is not yet,proved, but that it frequently is so seems 
beyond qugstion. There can be no doubt too that this 
substance is a vêry powerful antiseptic ; the experiments 
of Mr. Kingzett and others are quite conclusive on this 
point. 





OUR BOOK SHELF 


The Science of Voice Production and Voice Preservation, 
Sor the Use of Speakers and Singers. By Gordon 
Holmes, Physician to the Municipal Throat and Ear 
Infirmary. (London: Chatto and indus.) 


THE author says that this work is an abridgment of 
his “Vocal Physiol and Hygjene,” of which a notice 
has already appeared in NATURE (vol. xxi. p. 271), and 
that it ıs intended “to ish persons who make an 
artistic or professional use of the vocal organs with a concise 
account gf those relations of the voice to physical and 
medigal science which are only @ursorily alluded to, or 
passed over altogether, in treatises on elocution and 
singing.” 

The account is concise enough, in the*sense of not 
occupying much space, if we omit the chapter headed 
“ Hygiene of the Voice,” which is mainly occupied with 
general hygiene ; but we greatly doubt whether, those who 
‘make an artistic or professional use of the vocal organs” 
will derive much advantage from its study, that is, whether 
they will be able to carry away much t will be of use 
to them. In stiving to be concise the author seems to 
have become vřgue. Although, of course, he must be 
professionally well acquainted with the details of the vocal 
organs and their laryngoscopic appearance, he has not 
succeeded in conveying a clear knowledge of so much as it 
imports the singer and public speaker to know. Norare his 
woodcuts of the larynx at allsatisfactory ; those, for example, 
of “the larynx when sounding a note about the level of the 
ordinary speaking voice,” and “during the emission of 
falsetto notes,” being calculated to convey false impres- 
sions to those who see them for the first time. His know- 
ledge of the physics of sound, and especially of phonetics, 
appears to be entirely secmdhand. There is the same 
impression conveyed by his treatment of the registers and 
voice training for singers. The consequence is a want of 
definiténess and exactness in all these important branches 
of his sybyect. Thus, on p. 2, he tells us that sound 
travels through air at the rate of about 1,090 feet in a 
second, but neglects to add ‘et freezing temperature,” or 
th&t it goes faster when the air is heated, so that, in fact, 

About 1,120 feet at 60° F., is the more common rate. At 
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other times his language is rather singular, as when he 
says that stammering “frequently arises from a mus- 
cular defect, giving rise to a clumsiness tn getting the 
tongue round one or more letters” (p. 94), or speaks of 
the vocal bands being “tensed” (p. 105), or says that 
“musical gifts of voice are rather phylogenetic in their 
origin,” the word in italics not appearing even in'Mayne, or 
speaks of “living up hills” (p. 146). In a book written for 
Tror and public speakers Latin and Greck and technical 
expressions should certainly be explained, if not avoided, 
such as phylogenetic, already adduced, and frenum 
fingu@ (p. 95). The article on hygiene conveys a good 
deal of information, but we suspect most 1eqders will 
rather remember the amusing account of the dietetic 
habits of singers, quoted from other sources, on p. 114, 
than be able to dig out what relates to the voice from the 
eat mas§ of other matter. In conclusion, we cannot 
elp feeling that the words “the science of,’ in the 
title, are not justified by the book itself, and might be 
advantageously replaced by the single word “on.” 


Ceylon Coffee Soils and Manures: a Report to the 
Ceylon Coffee Planters Assoctation. By John Hughes. 
(London : Straker Bros. and Co., 1879.) 


THE writer of this report has at least gathered together 
a large amount of useful information about ¢he coffee 
plant, coffee soils, and coffee manures. As an agricultuial 
chemist he has, not unnaturally, attributed excessive 
importance to the composition and condition of the soils 
in which healthy and diseased coffee trees are found ; 
manures also are indicated as amongst the chief remedial 
measures, Doubtless, the proper maintenance of the 
“ condition,” as it is technically termed, of coffee soils 
has been woefully neglected. Indeed, where there is 
neither rotation noreven alternation of crops the difficulty 
of securing continued vigour of growth and ample crops 
of fiuit must be considerable, even when soils are rich 
and seasons favourable.’ But let any adverse Pence 


‘whether of excessive yainfall, or of mechanical an 


chemical injury to the soil occur, and tken the plant is 
more likely to succumb to the attacks of its enemies, 
vegetable and animal. Thus wheat straw deprived of 
adequate supplies of soluble silica becomes more subject 
to injury from insects and mildew. Other examples 
might be found of a connection between certain de- 
ficiencies in the soil and certain diseases in the plant, but 
it is unsafe to*make a hasty generalisation on this pomt. 
In combatirfg the coffee-leaf disease we must first of all 
devote ourselves to the fungus which is its direct cause. 
There can, be little doubt that calcium sulphide, which 
proved so efficient 2 means of destroying the Oidium of 
the vine will be equally destructive to the Hemileia 
vastairtix. A misture of sulphur and quicklime, or a 
wash made by simply boiling these two materials together, 
is much less active, bs 

When Mr, Hughes makes suggestions about the sources 
of manurial substances available for Ceylon, about the 
making and preservation of cattle and eee manure, 
and about terracing and draining, we can heartily endorse 
his recommendations. And when he gives us a number 
of careful analyses, some of which are of Considerable 
interest, even apart from their connection with the growth 
of coffee, we are grateful for information which is sure to 
become useful under some circumstances and at some 
time. But there are certain pertions of Mr. Hughes’s 
Report which seem to hava been introduced with no 
special object, or which are of questionable value. We 
hardly need to be taught that ‘Planters want a practical 
remedy rather than an elaborate description ef the 
disease” (p. 140). The appearance of what [pok like 
recommendations of the manurial preparations of par- 
ticular manufacturers shoukl have Peen avoided%pp. 27 
to 30). We could have spared the repetition of the wel- 
worn.table of manurial values on p. 100, and the analysis 


fine, leaving their tops and bottoms free.” He pronte to 
se the 


of Bude sand (b. 36). The term granitic as applied (p. 37) 
to a limestone containing over 7o per cent. of calcium 
and magnesium carbonates needs a word of explanation. 
Of really interesting data furnisged by Mr. Hughes we 
may cite the analyses of casgor-seed cakes (p. 15), in 
which the nitrogen is shown to differ widely—brown and 
black gakes containing but 4} per cent., while white cakes 
show no less than 73. Although we do not beliave in the 
third decimal places (how often can we ghemusts secure 
atqiracy in the tenths?) in Mr. Hughes’s soil analyses 
(pp. 46, 53, 65, 72, 77, 81, 150)—particularly as his phos- 
phoric acid determinations were not made by the molybdic 
acid process—yet these results represent a mass of 
laborious researches, and ought to furnish much material 
for the management of Ceylon coffee souls. The analyses 
of healthy and diseased coffee-leaves (pp. 142-144) deserve 
careful study; they point unmistakably to the fungoid 
origin of the disease. A H. E 





LETTERS TO THE EDITOR 


[The Editor does not hold himself gesponsibi Pior opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to corres, with the whiters of, rejected manuscripts. No 
notice ts taken of anonymous comnitinications. 

[Zhe Editor urgently requests correspondents to keep their letters as 
short as possible. The pressureon his space is so great that it 
ts impossible otherwise to ensure the appeorante even of com- 
munications containing interesting and novel facis.) 


Cloud Classification 


BETWEEN M. Poey and his latest critic (NATURE, vol. xxii. 
p. 96) it would be impertinent for me to interfere. But until my 
objection to a part of Howard’s original classification has met with 
some response from those who maintain the adequacy of that 
classification I must continue, at the risk of some repetition, to 
call attention to this objection, It can be stated briefly, and 
IT do not see why the answer thereto, if such exist, should be 
deferred as too long for discussion. ; . 

E. H, appears to admit that an qbserver, when within 
a cloud (which is then to him a fog), cannot distinguish 
cumulus from stratus. He, however, elevates the stratus, 
or rather one variety of it, ‘‘a few feet (or even inches) 
from the earth,” so as to cut ‘the taller trees in a horizontal 


shelve tke question “whether it is desirable to u term 
‘stratus’ for clouds in a totally different sky region, which differ 
both in their origin and their nature from the true strajus” (£<., 
from the sratus of the sky-region of half-length elms in the 
Thames basin). Now it is precisely this question which the 
lage and growing class of reven, who wish to record the 
modifications of clouds, can no longer permit to be left unsettled. 
If clouds are to be classified according to their form at all, some 
name is absolutely required for a class of clouds which is in all 
latitudes common, and in the higher predominant. These are the 
clouds to which the observers can neither give the title cumulus 
nor the title cirrvs, the clouds which are disposed in beds or 
layers whose vertical thickness is small. When in trifling amount 
they arrange themselves in irregular disks or patches capable of 
being occasionally mistaken for cumulus when in éhe zenith, but 
elsewhere seen as streaks or threads transverse to the meridian. 
When in large amount they cover & great ion ‘or the whole 
of the sky aa a shallow and nearly level canopy. In England, 
putting together observations made at all hours of day and 
night, clouds belonging to this class are recorded in about 60 
per cent, of the observations. Of observations made at 2 p.m. 
they occur in aboft 38 per cent.; of observations made between 
sunset and sunnse in upwards of 90 percent, Of okservations 
made at all hours in the English Midlands from October, 
1879, to February, 9880, inclusive, they were recorded (in 83 
per cent. To leave this class nameless 1s intolerable. To give 
to them either of the compound titles cumtlo-siratus and strato- 
cumulus is objectionable, use in form they do not resemble 
ciynules at (I might add that to a defender of Howard’s 
unamended system they alb do not resemble sratus at all, 
differing, as we are told,not only in elevation, but in ‘origin 
and nature,” båfh from greuffog and middle-tree fog). A 


| similar objection les ngdinst the application to these clouds of. 
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the terms cirro-stratus and strato-cirrus. Finally the terms 
cuntulo-stratus and cirro-stratus are sorely needed foi varieties of 
clouds intermediate between the class I have described and the 
cumulus and cirrus if any part of Howard’s terminology 
is to be left to us at all. e 

It would be a pity that that terminology, lucid and expressive, 
should perish, merely because, to a few minds, the Hi Serena 
of a systqn must needs appear infalble, and his classification 
perfect as Min when issuing from the head of Jupiter, I 
think that Luke Howard would have been the last to put forvgatd 
such a claim, W. CLEMENT Ly 

June 8 . 





The Motion of Fluids 


Pror, REYNOLDS, in the course of his review (NATURE, vol. 
xxi. p. 342) of my book on the above subject, cites two instances 
in which I have been guilty of what he considers loose and vague 
reasoning, I would ask space for a few remarks on the points 
in question. 

o take the more important matter first, Prof, Reynolds says, 
apropos of a certain proof of the velocity-potential theorem 
given in Art, 23 :— 

“Mr, Lamb has offered a préof of this now historic theorem, 


which, if judged by the space it ocgupies, should be much simpler |° 


than the acknowledged proofs of Cauchy and Stokes. As no 
authority is cited, it would appear that this proof is here 
given for the first time, If so, the author hag done himself great 
injustice in not examining or explaining his reasoning more 
closely. For, as it stands, it ests the idea that he has ignored 
the fact that d x, dy, dz, on the left of his equation, are integrals 
through a finite time, and hence, inasmuch as he has given no 
reason to the contrary, may be of a different order of magnitude 
from their initial values, da, db, dc, which appear on the right 
of his equation. If this is not so it is a peculiarity of the motion 
of continuous fiuid, and needs establishing ; otherwise we might 
infer that two people who had once shaken hands could never 
after be so much as a mile apat,” 

Prof. Reynolds, who himself strongly recommends the careful 
study of “work from the master’s hand,” will hardly take it 
amiss if I ask him to turn to the proofs which he justly cites as 
classical, atd to notice that they contain, one of them (Cauchy’s) 
in exactly the same form, the other in a form which is mathe- 
matically equivalent, the very assumption which he here calls in 

uestion, Theassumptionis infact nothingmorethan a tacit limita- 
tion, which is made at the very outset of the subject, as to the class 
of motions which are proposed for study. In the ‘ Enjerian” 
method it is implied that the first derivatives of the component 
velotities #, v, w with respect to the co-ordinates x, y, z are to be 
everywhert and always finite throughout the motion considered ; 
in the “Lagrangian” method the corresponding, and equivalent, 


assumption is that the derivatives da dx dx &c, and also 


A ie «te da db de 

x x x x 

Jad? Jii? agay &c., are to be finite. We do not assert 
that these are universal characteristics of fluid motion, for it 13 
easy to imagine cases in which they are violated; we merely 
exclude such cases ab initio from the scope of our investigations, 
But, in ‘one form or another, these fundamental limitations are, 
from the point of view of analytical hydrodynamics, mnavoid- 
able; they are pade implicitly every time we write down the 
equations of motion, and it 1s therefore not surprising that they 
should be found to be essentiafly involved, not only in the proof 
which Prof, Reynold on this account criticises, but a every 
other proof of the velocity-potential theorem which has yet been 
propounded, 

I have only to add that the proof in question is, and professes 
to be, merely a very obvious corollary to H. Weber's transfor- 
mation of the Lagrangian equations, j 

The other passage of Piof. Reynolds’s review which I wish to 
notice is as follows :— ° 

“t There is a considerable amount of vagueness attending the 
author’s use of the term particle, Having rightly defined fluids 
as being such ‘that the properties of the smallest portions inf® 
which we can conceive them divided are the same as thost ofe 
the substance iff bulk,’ he proceeds té reason about a particle as 
though it were a discrete quantity, the position, of which is 
defined by some point, thus ignoring tRe fact thaf, according to 
his definition, the same cle of fluid*m@y at one time be a 
sphere, at another a filament of indefinite length, or a sheet of 
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indefinite breadth. This vagueness appears to have led him into 
error in Art. 11,” 

A good deal of this criticism is, I think, met by the remaks 
already made, In a fuid moving subject to the conditions I 
have stated, only finite changes of shape can be produced in a 
moving element within a finite time. 

Prof. Reynolds does not indicate the precise nature of the 
‘error ” which he finds in Art, 11. After a careful reconsidera- 
Hox, the argument of that article appears to me to be sound ; but 
I am free to confess that itis not stated with all the clearness 
desirable, and that the article is further disfigured by an un- 
fortunate clerical erior in the foot-note, where ‘u = + ya” 
should be read for “u =` 4 x.” Horace Laws 

Adelaide, March 30 2 


On the Physical Aspects of the Vortex-Atom Theory 

WILL any charitable person explain a difficulty which I (and 
other non-mathematical people) have encountered when seeking 
to understand and be satisfied with this theory ? 

The only proof of those properties of vortex rings which match 
the physical properties of atoms that I have met with is that in 
Bésinbs ‘«Hydromechanics”’; and is based on the initial-co- 
ordinate method. 

Now it seems to me that this method assumes what is equiva- 
lent to the permanence of the vortex filament ; so that in proving 
the latter by use of this system of co-ordinates we may be merely 

ing in a8circl 

For it assumes Cal if initinlly we have any infinitesimal tetra- 
hedron 3a. 38.3 y, then after the finite fime, t, this will still 
form a tetrahedron 34.3 y .33. 

Now I cannot see that one can assume this ; that—to use the 
words in a late article of NATURE—“‘if two people have once 
shaken hands they can never be 100 miles apart.” 

And this inseparabuility of the particles of a fluid thus assumed 
bears a very uae relation to the permanence of the vortex 
filament which we wish to prove. W. L. 

Cheltenham, May 29 


[It appears to us that our correspondent here confuses between 
the permanence of any fluid filament and the permanence-of the 
vortex character of the filament. The assumption that every 
filament remains continuous cannot be@said to be equivalent to 
assuming that the dhection of thg filament at every point remains 
coincident with the axis ef rotation of its constituent elements at 
that point, which is what Helmholtz has taught us.—ED.] 








. The Aurora Borealis and its Colours 


WITH regard to Drs. De La Rue and Mullers paper on the 
Aurora (NATURE, vol, xxi. p. 33) there is still a point I should 
like to see explained. Is it considered by physigists that in 
electric discharges similarity of colour is sufficient to indicate 
similarity of constitution, even when their spectia are quite 
unlike? The paper, together with the reply to Pref, Smyth, 
certainly seems to imply this ; though I have not previously seen 
it stated to be the case. 

With regard to the red pait of auroræ, so far as my observa- 
tions indicate its position, they show it to be above the greenish 
part in the aurorce seen here ; though according to Weyprecht’s 
observations, it is below the green in the Arctic regions, 

Sunderland, June 9 T. W. BACKHOUSE 





A New Audiphone 


FURTHER experiments on the timbre of musical insttuments 
as rendered by fhe audiphone have led me to the selection of tke 
following as a distinct improvement on the birchwood veneer, 
both for musical oses and also for ordinary conversation. 
It has the same advantage as my previous form in not requiring 
to be held by the hand, it costs nothing, and requires no making. 
Take a sheet of stiff brown papêr about 11 x 15 inches, the paper 
being such as is ordinarily usedor making up heavy parcels. 
Put the ends together? the middle forming a loop, and hold the 
ends between the teeth. The paper must be pretty stiff, as the 
loop mus? stand out round and full, and of comse the paper must 
be without folds or creases, TuHos, FLETCHER 

Museum, treet, Warnngton 

——— 
$ Crystal-Ice 


elN reference to the “crystal ice” proposed by Dr. Calan- 
tarients, of Scarborough, for sRating upon with ordinary skates, 
. 
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it may not be generally known that more than thirty years ago a 
skating pond was constructed in Liverpool, consisting, I beheve, 
entirey of crystallised Glauber’s salt. I have a perfect recollec- 
tion of this miniature Jake with its grotto-like surroundings, of 
its black looking ice with innumerable white scorings marking 
the tracks of the skaters, yet, strange to say, I cannat remember 
whether I skated on it myself. The impression that I did seems 
to be confused with other skating scenes. This perhaps does 
not look like very reliable evidence, but that the “rink” (wider 
another name) of artificial ice did exist, and was popular, will no 
doubt be affirmed by many witnesses besides myself, The date 
would be about 1845, if I am not mistaken, and the speculation 
ultimately failed owing to a public impression (possibly a wron 
one) that the exhalations from the surface of the piad cans 
sickness and headache. R.H. 





The Stone in the Swallow 


Your correspondent, Dr. P. P. C, Hoek, requests informa- 
tion respecting the origin of the fable to which the poet Long- 
fellow refers at the end of the first part of ‘Evangeline ”— 
** The stone in the nest of the swallow.” In Burton’s “ Anatomy 
of Melancholy,” p. 434, at the top (Wm. Tegg’s edition), after 
Jesaibing in the delightfully quaint style of the age the curative 
virtues of various stones, he quotes the following :— e 

“In the belly of a swallow there is a stope called ‘chel do- 
nius, which, if it be lapped-in a fair cloth and tied to the right 
arm, will cure lunatics, madmen, make them M@miable and 
merry. 

In a foot-note there are references made to the following 
authors :—Albertus, Eucellius, cap. 44, lib. 3; Plin, lib. 37, 
cap: 10; Jacobus de Dondis, &c. 

t seems probable that Longfellow get his version of the story 
from some of the descendants of the French Acadians, to whom 
the poem relates, and it may have come down from the same sources 
from which Burton derives his account of the matter. It may 
be noted that the two versions do not in any way clash, Burton’s 
simply referring to the whereabouts of the stone, ‘‘in the bell 
of the swallow,” its name and benefits to those afflicted wi 
insanity; while Longfellow’s version relates more to the finding 
and locality of the stone and its uses to the young suallows, 
leaving its supposed valge to man, depending on the general 
term of being ‘‘ lucky.” ° JOHN LOCKE 

Trinidad, West Indies, May %4 





Stags’ Horns L 

IN reference to the opinions recently expressed in your journal 
regarding the disappearance of the horns of stags, deer, &c., 
I may mention that this is usually attributed here to the action 
of rodents rfther than of the deer themselves, Evet if a deer 
should occasionally be seen gnawing a horn it would be vey 
difficult to account for the disappearance of all the annual crop 
of antlers tn this way. From the nature of their dentition (having 
no incisor teeth in the upper jaw) the destruction of such a mass 
of hard material must be very difficult. Moreover slight examina- 
tion will show whether the tooth marks are those of the large 
teeth of a deer or of the small incisors of a rodent. 

Antioch College, Ohio, U.S.A. . W. CLAYPOLE 


ON SOME POINTS CONNECTED WITH 
TERRESTRIAL MAGNETISM 


I HAVE on more than one previous occåsion brought 
forward some of the various points which are here 
grouped together. These points are three ın number. 

(a) Regarding the sustaining power of the earth’s 
magnetism. ° 

(8) Regaiding the diurnel and other changes of the 
same, . 

(y) Regarding earth currents and auroras. 

I may state at once that this only professeseto be a 
working hypothesis. 

(a) Regarding the Sustaining Power of the Earth's 
Magnetssm.—I do not here intend to discuss thé cause of 
the earth’s magnetism, but I would ask in the first plaee if 
it is not possible that this cause may be something small 
and one which (assuming it to continue at the preset 


moment) we may not readily perceive. If we assume this 
cause or magnetic nucleus to be small is it not possible to 
imagine that there 1s a machinery which acts upon this 
nucleus (just as we have in Senin magneto-electric 
engines) so as to swell up thé magnetism of the earth 
ugmately to saturation. ! 
af not this machinery be the great convection 
currents, the anti-trades, that go from the equafor to the 
poles in the upper regions of the earth’s atmosphere, and 
which may be looked on as conductors moving across 
line? of magnetic force? 
It woulf appear to me that the tendency of such cur- 
rents will be to swell up and sustain the magnetism of the® 


ear a 

(8) Regarding the Diurnal and other Changes of 
Terrestrial Magnetism.—It will of course be natural, 
entertaining the views now enunciated, to regard the 
diurnal changes of the convection currents of the earth’s 
atmosphere, as these are manifested in the upper regions, 
to be the cause of the diurnal changes of terrestrial 
magnetism. 

If this view be taken it might bé argued that wind 
changes in these upper regions should also produce mag- 
netic variations. The reply is that apparently they do. 
In conjunction with Mr. Morisabro Hiraoka I have com- 
pared together fhe simultaneous records of magnetic 
declination ranges at Kew and at Trevandrum, and I 
find evidence of a progress of things from west to east, 
so that on the whole a particular cae eee phe- 
nomenon occurs at Kew 97 days before it occurs at 
Trevandrum. Again, I have attempted to show, in con- 
junction with Mr. Dodgson, that a paiticular magnetic 
phenomenon occurs at Kew one day before it occurs at 
Prague. 

It would thus appear that there is a progress of mag- 
netic phenomena from west to east, just as we know there 
isa progress of meteorological phenomena. , As, however, 
the meteorological phenomena which we cap examine 
occur in the /ower atmospheric regions, while the mag- 
netic phenomena ate, according to this hypothesis, asso- 
ciated with currents in the Argher regions, it does not 
follow that magnetic and meteorological phenomena 
should travel from west to east at the same rate. I may 
also nfention that we have reason to believe that magnetic 
changes lag behind corresponding solar changes just as 
meteorological changes would do. ° 

It is manifest that it will be comparatively easy to settle 
the fact of a progress from west to east of magnetic 
weather, and that if such exists it will most readily ally 
itself with the hypothesis above mentioned. 

In the next place, if we regard those changes in the 
convection-currents of the earth which depend on the year 
we have reason to imagine that such are most pronounced 
at the equinoxes. It 1s also well known that magnetic 
disturbances are most frequent at these times. 

Let us next proceed to regard the secular change of the 
earth’s magnetism. To account for thi» magneticians 
have felt the need of somethipg movable, and the hypo- 
thesis of a “little earth,” a solid nugeus moving within 
the recesses of our planet, has found much support, But 
1s it not more likely that the result may be caused by a 
secular variation in the distribution of the convection- 
currents of the earth? If the question be asked, What 
reason have we -for imagining the existence of such a 
variation, the answer will be, A much better reason than 
we have for enteitaining the conception of a “little 
earth.” For there is some reason, at any rate, for imagin- 
ing the power of the sun to be subject to a complicated 

ries of periodicities. Now a secular variation in the- 
power of the sun would produce a secular change not onl: 
in the intensity, but in the direction of the convection- 
currents of she earth®andeaccording to the above hypo- 


x If I am not mistakeh fir W Thomson is inclined to regard the earth as 
a magneto-electric engine. `» 
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thesis, these in their tum would produce a secular 
magnetic change. 

(y) Regarding Earth Currents and Auroras.—I have 
for some considerable time looked on the earth as a 
Rubmkorff’s coil with a fnagnetic nucleus. Above this 
nucleus we may suppose that we have the primary rocks, 
which are non-conductors, ‘while above these wè hfve 
the moist or comparatively moist surface of the earth, 
which is a conductor. Above this, again, we have the 
lower strata of the atmosphere, which are non-conductors, 
while above this we have the upper strata, which are 
conductors. s 

© Now suppose that a small but abrupt change of the 
earth’s magnetism takes place, no matteryhow. We need 
not tnter into the causes of such. 

We have thus two secondary coils, if I may use the 
exptession : (1) the moist surface of the earth, (2) the 
upper regions of the atmosphere; and both of these will 
be animated with secondary currents, on account of the 
abrupt change of tke earth’s magnetism. These secondary 
currents will be in one direction for a magnetic change of 
one kind, and in The opposite direction for a magnetic 
change of the opposite kind. e 

Now whenever there are magnetic storms, that is to 
say, when there are small but abrupt changes of the 
earth's magnetism, it is well known from the Greenwich 
records that we have violent earth currents, which are 
alternately positive and negative, and that we have also 
auroral displays in the upper regions of the earth's atmo- 
sphere. We cannot examine the auroral displays as we 
can the earth currents. But with regard to earth currents 
I would remark that the form of the phenomena the 
display is entirely against the supposition that suc 
currents are the main cause of the changes in terrestrial 
magnetism, and in favour of that which maintains that 
they are secondary currents induced by magnetic changes. 

In conclusion I would guard against its being supposed 
that all lyminous appearances in the atmosphere are due 
to the same cause. T only hold that certain appearances 
which occur at times of magnetic perturbation and 
simultaneously throughout a large portion of the earth 
have the origin now mentioned. 





ON A NEW $YELLY-FISH OF THE ORDER 
pS ee do LIVING IN FRESH 
ATER 


O~ Thursday last, June 10, Mr. Sowerby, the secretary 

of the Botanical Society of London, observed in the 
tank in the water-lly house in Regents Park a peculiar 
organism, of yhich he was kind enough to place a large 
number at my disposal on the following Monday. 

The organism proves to be an adult medusa ‘belonging 
to the order Trachomeduse and the family Petaside of 
Haeckel’s system (“System der Medusen,” erster Theil), 
It comes nearest among described genera to Fritz Müller's 
imperfectly known Aglauropsts from the coast of Brazil. 

Theemost obviously intgresting matter about the form 
under notice is hat it occurs in great abundance in 
perfectly fresh water at a temperature of 90° Fahr. 

Hitherto no medusa of any order has been detected in 
fresh water—except perhaps some stray estuarine forms 
(? Crambessa). e 

It is exceedingly difficult to trace the introduction of 
this animal into the tank in the Regent’s Park, since no 
plants have been recently (within twewe months) added 
to the lily-house, and the water is run off every year. 
Probably a few specimens were last year or the year 
before present in the tank, and have only this y®r 
multiplied ip sufficient abundance to attract attention. 
Clearly this medusa is a tropical species, since it flourishes 
in water of the high temperature gfgo° Fah», s 


Mr. Sowerby has observed thee medusa feeding on 
Daphnia, whic abgunds in the water with it. 
Ld ` e e e 
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The present form will have to be placed in a new genus, 
for which I propose the name Craspedacusta, in allusion 
to the relation of its otocysts to its velum. 

It is one of the sub-class Hydromedusz or Medusz 
crasptdote, and presents the common characters of the 
order Trathomeduse (as distinguished from the Narco- 
medusz)*in having its genital sacs or gonads placed in the 
course of the radial canals, It agrees with all Tracholine 
(Trachomedusz and Narcomedusz) in having endodermal 
otocysts, and it further exhibits the solid tentacles with 
cartilaginoid axis, the centripetal travelling of the ten- 
tacles, the tentacle rivets ane the thickened 
marginaPring to the disk (Nessel ring) observed in many 
Tracholine. tenora 

Amongst Trachomedusæ, Craspedacusta finds its place 
in the Petasidæ, which are characterised ase “ Tracho- 
medusze with ee radial canals, in the course of which 
the four gonads lie, with a long tubular stomach and no 
stomach-stalk.”’ 

Amongst Petasidz it is remarkable for the great number 
of its tentacles, which are aZ solid; and for its very 
numerous otocysts. Further, it is remarkable among all 
Hydromeduse (velate meduse, that is, exclusive of 
Charybdza) forthe fact that centrifugal radiating canals 
pass from the otocysts suto the velum, where they end 
cecally. . 

The genus may be characterised as follows :— 

MOUTH quadrifid, with four per-radial lobes, a 

STOMACH long, quadrangular, and tubular, projecting 
a good deal below the disk. 

DISK, saucer-shaped, that is, flattened. 

RADIATING CANALS 4, terminating blindly at the 
margin of the disk. 

GONADS 4, in the form of 4 oval sacs, depending into the 
cavity of the subumbrella from the four radiating canals, 

MARGINAL or RING CANAL obliterated (or if present 
of very minute size). 

CENTRIPETAL CANALS (such as those of, Olindias, 
Geryonia, &c.) absent. e 

TENTACLES solid ; in three sets, which are placed in 
three supenmposed borizons :— 

1, Å set nearest the aboral pole, of 4 large per-radial 
tentacles. These are the primary tentacles. 

2, A second tier of (in large Specimens) 28 medium- 
sized tentacles placed between these in four groups 
of seven. These are the secondary,tentacles. 

3. A third tier of {in large specimens) 19 small ten- 
tacles placed in groups of six between adjacent 
secondary tentacles. These are the sertiary 
tentacles. + 

TENTACLE-RIVETS (Mantel-spangen) connecting the 
roots of the tentacles with the marginal ring (Nessel-ring) 
are connected with all the tentacles of each of the three 
horizons, ° à : 

OTOLITHS placed along the line of insertion ot the 
velum—about eighty in number (fewer in small specimens), 
From sixteen to twenty are placed between successive per- 
radial tentacles arranged in groups of two or three between 
the successive secondary tentacles. 

VELAR CENTRIFUGAL CANALS (which are really the 
elongated otocysts) are peculiar to this genus, passing 
from the otoliths (one inclosing each otolith) into the 
velum, and there ending bhûdly. They appear to corre- 
spond in character to the pene! canals found in other 
Trachomeduse in the disk. 4 

OCELLI are absent. i 

The presence of velar otocystic canals constitute the 
chief peculiarity of the genus Craspedacusta, and may 
necessitate the formation of a distinct family or sub-order 
for its réception. The minute structure of the otoliths 
and can&l-like otocysts I am ng engaged in investigating. ] 

The above characters are derived from the examination 
of adult male specimens, which were freely discharging 
tipe, actively motile spermatozoa, 
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The species may be known as CRASPEDACUSTA jêmuch lke to see these plants grow with all ant life 


SOWERBII, nov. gen. et sp.—I name the species in honour 
of Mr. Sowerby, who discovered it, and to whose quick 
observation and courteous kindness zoologists are indebted 
for the knowledge of.this interesting animal. . 
The sole character which I can give as specific over 
and above the generic characters summarised above is 
that of size. The diameter of the disk does not excee 
one-third of an inch. i: 
Locality—The water-lily tank in the gardens of the 
Botanical Society, Regent’s Park, London, 
- Very abundant during June, 1880, Probably introduced 
from the West Indies. E. Ray LANŘESTER 





NOTES FROM FAVA 


HE following extracts from a letter written from Java 
by Mr. Henry O. Forbes to Mr. H. N. Moseley, 
F.R.S., have been sent to us for publication as of consi- 
derable interest. The`letter is dated March 19. Mr. 
Forbes, who has been engaged in collecting in Java, 
expects shortly to leave for Celebes, Timor, Timor-laut, 
and other eastern islands. Timor-laut is the most im- 
ortant island of the Malay Archipelago yet remaining to. 
explored, and is ae | to yield many*nataral history 
treasures. Mr. Forbes’s letter refers to cewain Passages in 
Mr. Moseley’s “ Notes by a Naturalist on the Challenger.” 
The question of the mode of growth of Myrmecodia 
and Hydrophytum has been lately before the Linnean 
Society. 

“With regard to birds carrying seeds from one island 
to another, I have observed on the Cocos Keeling Islands 
(South Indian Ocean) a. species of heron which nested 
in a high tree (species unknown) there, quite covered with 
its oblong hooked seeds. I was informed by the pro- 

rietor of the island that many of these birds, from their 
eathers getting so thickly covered with the seeds, actually 
die. Ican therefore imagine that many of these seeds 
might adhere for evem weeks and months, and so get 
transported to very distant regions. ° 

“ At p. 493 you note the habit of hot-water drinking. It 
is quite a custom among, at any rate, the Sudanese, 
among whom I have been living some time, who, in the 
afternoons, invite each Bther to come and have a ¢up of 
hot water. It is drunk either plain or with a little arenga 
sugar. z 
“I have found here a large quantity of algæ growing in 
the hot springs at a temperature of 132° F. hat the 
species are or is I have not yet ascertained. 

“ With weference to Myrmecodia and Hydnophytum, I 
find some difficulty in reconciling in all cases the state- 
ment (p. 389) that ‘the ants gnaw at the base of the 
stem, and the irritation produced causes the stem to 
swell? with what I have myself observed, I have grown 
many young seedlings, some of which were entirely unmo- 
lested by ants, and yet produced a bulbous swelling at the 
base ; others were certainly scratched, but that was all, 
by the ants, the smallest scar being visible. On opening 
many of those which were unmolested I observed a 
degenerated, soft, spongy portion, not in connection with 
the exterior. May not this spot increase till an external 
opening is formed, and the ants have an entrance made 
for them to carry out, as I have seen them doing, the soft 
spongy substance inside? I have seen other seedlings 
that had a small orifice close_té the rootlet, leading into 
an interior oval or round e%pansion in the bulb, and 
though I closely observed them I failed to detect ants 
touching them, All these seedlings I grew from the seed 
till they reached at most a couple or three inches ora 
little more, when they generally became the home of some 
ants. After they had become infestel I did not pursue 
observations on them, as my time was much occupigd, 
and because the object of my observation was to discover 
if they bulbed, &c., without the aid of ants. 


removed from them entirely. If opportunity again offers 
I shall continue my experiments. I have repeatedly 
noticed on large Myrmecodia aid Hydnophyta which 
were crowded with ants (on bath genera I have found 
only one species of ant) that in many places irregularly- 
shapedeareas of degeneration existed quite cut off from 
communication with the wonderful series of galleries and 
chambers which form this ant-hive. Th@se were found 
oftemest near the upper portion of the bulb, and towards 
which excavations were being directed. I have not 
observed that the surface of the rounded mass gives off 
any twigs bearingleaves or flowers. All my specimens 
have had the shape of a bulb more or less gobose, or 
elongate, prickly, tenanted by ants, giving origin to a 
much thinner stem, not, or rarely, chambeied nor pas- 
saged, but also armed, and from which the leaves and 
sessile flowers proceeded, the latter from hollows in 
which numerous ants were constantly moving about, The 
Hydnophyta generally give off at once leaves at the 
summit of a more or less irregular bulb. 

“I have seen the same spegies of amt inhabiting the 
swollen-up hollow leaves of a species of Hoya or Aischy- 
nanthus. The plant I saw‘had many of its leaves in this 
condition. gathered it one day while on the march, 
and I fear it js lost. It #eay have been sent to the British 
Museum, but I £m not certain. I have not met with 
another instance, There was a small hole in the apex 
of the leaf, and through it the ants came and went. The 
leaf looked as if all the mesophyllum had been cleared 
out and the epidermis blown out into a bladder. This 
observation may not be quite accurate as to the description 
of leaf, but I noted that the species of ant was the same. 

“Here it is quite mpossibli to obtain a perfect rhino- 
ceros skull, unless one has the good fortune to shoot it 
oneself, for the horn is so highly prized that it alone 
fetches from 200 to 300 rupees (Dutch guelders), bein 
eagerly bought by the Chinese. It is beleted in bya 
the natives as a sure and certain antidote for srfake-bites 
and for purifying water. A respectable hadji affirmed to 
me with the persistency of belief that on his way to Mecca 
—he went in a native vessel—the stock of fresh water on 
board ran out, and that all on the vessel, by drinking 
sea-water out of a rhinoceros horn, found it to be~—-not 
salt water |” . 





ON THE FERTILISATION OF COBÆA 
PENDULIFLORA (HOOK. FIL.) 


(OBA PENDULIFLORA is a graceful climber, 
growing rather sparingly in our mountain-forests. It 
was described and figured by Karsten undér the name of 
Rosenbergia penduliflora ("Flora . Columbiæ,” I. 27, 
t. ix.), and afterwards in the Bot. Mag., i. 5757. Karsten’s 
plate is very pretty, but in all the specimens I have seen 
the linear lobes of the corolla were never so red as he 
paints them, nor do the stamens ever hang s{raight down- 
wards parallel to the style, as his figure shows. The plate 
in the Botanical Magazine has nly ong, defect, the artist 
having overlooked the hooklets and the ends of the 
tendrils. . 
The plant grows exceedingly quickly when kept in shade. 
A specimen now in my garden was raised from seed sown 
October 3, 1879, which sprang up a fortnight later, and 
covered, in less than three months, a wall tWelve feet 
high and ten feet,long. It climbs exactly in the same 
manner as Cobea scandens, described by Darwin in his 
“Climbing Plants.” The flowers have very little to attract 
attention, their colour being dull green, with very little 
red oh the filaments, and there is no smell. Though not 
of great horticultural intefest, the plant fully Geserves the 
attention of the botanist on,account of the peculiar cir- 
cumstances under whigh*the flowers are fertilised. SirJ. 


I shouldel D. Hooker has made already some pertinent remarks on 
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this point in his description in the Bot. Mag., and it wad 
for the further investigation of the case that I raised a 
plant in my garden. 

The-flowers ‘grow oh ong peduncles, which generally: 
have a horizontal positfbn, projecting some five or six 
inches from the mass of the foliage. When the calyx 
opens, the filaments as well as the style are irfegufarly 
twisted; but in about two or three days all become 
straight. Thè: style hangs obliquely downwards; the: 
filaments all bend sideways, the bend being insid& the 
tube of the corolla, a little over the hairs at their base. 
There is often a distance of 15 centimetres*between the 
anthers of either side. About § or 6 o'clock p.m. the 
anthers burst, and soon after the style yses and assumes 
a central position, so that there is a distance of about ro 
centimetres between the stigmata and any of the anthers. 
Oniy then is nectar being secreted by the glandular disk 
round the base of the ovary, but so copiously that by 
means of a small pipette I obtained from each flower a 
mean quantity of, 0'14 cubic centimetres. This nectar is 
completely transparent, very sweet, and slightly mucila- 
ginous. It cont@ined a kind of gum which is precipitated 
by absolute alcohol, The ngctar appears therefore when 
the anthers have done their work; even an hour before 
their rupture no trace of it is to be found. The nectar- 
cavity in the tube of the corolla is completely shut up by 
the numerous spreading hairs at the base of the filaments, 
so that an outflow is impossible. The grains of pollen 
are very large (o'2 millim. in diameter) and of the same 
structure a3 in Cob@a scandens. They are covered by a 
glutinous layer, and are heavier than water. 

Several weeks passed at first before I witnessed the 
manner of fertilisation. The stigmata were every morning 
carefully examined, but no pollen could be discovered on 
them. The filaments twisted back again and got some- 
what frizzled, after one single night’s expansion. About 
noon the corolla drops off, separating from close to the 
glandular ring, and then slipping down over the style, 
which, by this time, is again in a relaxed hanging position. 
There is always some nectar in the tube of the corolla 
after its separation, but none remains in the calyx round 
the ovary, nor does its secretion continue. 

These facts show clearly that the fertilisation must take 
place in the same night after the bursting of the anthers, 
and it was but natural to suppose that it was effected by 
noctusnal moths. It would appear, furthermore, that fhe 
nectar ts not of any direct advantage to the plani, as Mr. 
G. Bonnier emphatically affirms (Annales des Sci. Nat. 
Boi., sér. vi. voL viii. p. 206), because of its being pro- 
duced and lost in all flowers, fertilised or not, in the same 
way. 

As soon 4s the number of flowers increased (on some 
evenings twenty to twenty-five had their anthers opened), 
I found every morning most of them with pollen on the 
sligmata, and keeping a close watch, I discovered that 
the plant was visited by several large Sphingidz belong- 
ing to the genera Chaerocampa, Diludia, and Amphonyx. 
I observed altogether four visits of an Amphonyx, three 
of a Chaerocagnpa, and one of a Diludia, All of them 
proceeded in the same manner. Holding the body close 
over the style, they dipped their spiral tongues into the 
tube of the corolla, beating all the while the anthers so 
violently with the tips of the fore-wingsthat they dangled 
about with great velocity in every direction. The grains of 
pollen® being covered by a sticky substance, many of 
them adhered to the wings. I havegaught an Amphonyx 
which, after having visited six flowers consecutively, had 
the tips of ‘the fore-wings almost yellow with pollen. 
When leaving a flower for another one, some of this 
pollen is even lost on the foliage, but by the time tlle insect 
takes its central position before the flower the stigmata 
are likewise touched by the wjogs, and hus some polen 
is left on them, Some flowers emain without being fer- 
tilised, especially in places where the moths cannot reach 
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them easily. All flowers fertilised in this manner set 
fruit very soon ; but no flower gave a fruit without having 
its aimata pollenised by crossing. 

- -Self-fertilisation is therefore excluded, and this is 
further proved by the following experiments :—Twelve 
flowers were artificially fertilised by their own pollen and 
afterwards protected by muslin bags; only in one case 
was a fruit obtained; but I am not quite sure whether 
there did not come some foreign pollen on the stigmata of 
this flower. Cross-fertilisation was likewise tried in twelve 
flowers, nine being experimented on in the same even- 
ing aftey the opening of the anthers, and three the next 
morning. All the former are now with fruit ; the latter 
remained sterile. This fact shows how very short is the 
period of possible fertilisation. 

Flowers visited by nocturnal moths are as a rule either 
large and of white colour, or have a strong smell; but in 
our Cobea the former is certainly not the case, and my 
olfactory nerves at least cannot discover any smell, But 
it is well known that insects, especially Lepidoptera, are in 
this respect of a 1eally wonderful keenness, which enables 
them to track a scent absolutely imperceptible to man, 

As I shall have a considerable crop of Cobzea-seeds, I 
can offer somg to any botanists who should wish to grow 
the plant. F A. ERNST 

Cardc&s, April 4 

P.S.—As soon as;the corolla has fallen off, the peduncle 
withdraws slowly amongst the dense foliage, where the 
fruit develops, protected from all kinds of injury. 


EXPERIMENTAL RESEARCHES IN 
ELECTRICITY? 

Part III.. Tube-Potential;, Potential at a Constant 
Distance and Various Pressures; Nature aud Phe- 
nomena of the Electric Arc. 

MESSRS. De La Rue and Muller, in the third part of 

their researches on the eleċtric discharge, commence 
by describing a series of experiments to determine the 
otential neceşsary to produce $£ discharge in æ tube, ex- 

Fausted gradually more amd more while using a constant 

number of cells in #ll the experiments. In consequence of 

the life of the battery becoming so much exhausted by the 
method*employed the seein were confined to one 
gaseous medium, namely, bird ay Since the completion, 
however, of the measurements described in the paper the 
authors have found two other more convenient methods 
for determining the tube-potential, which de not exhaust 
the battery injuriously ; these are described in an appendix. 
The tube, 162, employed was 33 inches long and 2 inches 
in diameter, the distance between the ring “and straight 
wire terminals being 29°75 inches; the battery consisted 
of 11,000 cells, The discharge took place when thé 
pressure was reduced to 35°5mm., 46,710 M (millionths 
of an atmosphere), and the exhaustion was afterwards 

continued gradually until it fell to o'0065 mm., 8'6 M. 

In commencing each set of experiments the deflection of 

a tangent-galvanometer was observed when ‘the battery 

was short-circuited. By a table previously calculated the 

value of the deflection in ohms of resistance per cell could 
be read Off; this, multiplied by 11,000, gave the total 
resistance of the battery ; the tube was then connected 
with the terminals and the galvanometer again observed ; 
this gave a less deflection and indicated a greater resist- 
ance, which, multiplied by 11,000, gave the total resist- 
ance of the tube and battęgy : by subtracting the resistance 
of the battery the resistance of the tube was ascertained. 
Calling the total resistance R, the tube resistance r, the 


tubé-potential V, V = D. The tube-potential re- 


quisité to produce a discharge, with a pressure of 46,710 
M, was found to be 10,250@ells; this gradually fell until 
© x t Experimental Researches on the Electric Discharge with the Chloride 
of Silver Battery,” by Warren De La Rue, M.A, DCL, F.R S., and 
Hugo W. Muller, Ph D., F.R.S. (Phil. Trans , vol. clxai. p. 65). 
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a pressure of 0'642 mm., 1,082 M, was reached, the tube- tose, and, at 8°6 M, it required a potential of 8,937 cells 


u 
potential being then only!430 cells, after which it rapidly | to produce a discharge. eprom the expenments described 











DiscraM I. 


The obstruction to the discharge in tube 


in a previous paper it was found that, in another tube, it | charge at 3 M, and that, at 18 M, this potential was 


required the full potential of 11,000 cells to produce a dis- | insufficient. 
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A—B represents an assumed mean distamce of the molecules at a pressure of 5 millionths of an atmosphere. A’ tagto, A’ to 20, weve A’ to 40960, thi 
corresponding distances at prgssuret Iro, 20, 40960 mullWenths. wy æ we 


. @ 
* The diagram (No. I.) laid down from the results when 


162 was as great at 86M as at 28,553 M pressure, and 
. the ring was made positive, shows the curve of the obser- 
s 


required 8,950 cells in each case, 
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ations as actually obtained without being sifted: | 
‘The figure is a reduction to g of the original; the ab- 
‘scissae are as the cubg-roots of the various pressures in | 
millionths of an atmosghere, and show relatively the 
number of molecules in a given linear space; the ordi- 
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t of extending the scale for decreasing 
nd the minimum resistince of the tube, 
ssing it on the: opposite side for increasing 





lowing tables show the number of cells necessary 
luce a discharge for various pressures in millionths 
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_ | whole apparatus is supp 


<, flanged-screw. rods, are 


‘| The experiments ware made by 















close its ends. 
minals was found to be 385 cub. centims. =- 
itlethe ends of 











which is fastened to; 
‘parallel. to.the top and 






























edges, 31 inches in diameter ; these: are maintained at a 
distance of 0'13 inch, 3-3 mm, at which the discharge of 
11,000 cells would only just take place: ° a ; 

The ends which project through the glass disks are- 
furnished with binding-screws: for attac! es from: 
the battery... eres ? 

On the side of the 
fitted: gauge containing | 
dry the inside of the apparat 
any condensatijpn or dilatatio 
the cylinder occurs on connec 
the battery by means-of the ¢ 
the cylinder were rubbed withigrease, and care ' ; 
to prove that the apparatuš was pertectly tight by causing 
the fluid in the limb of. the gauge to.stand for some time 
higher thas that in the bulb, When connection was made 
with a battery of 9,800 cells, there was not the slightest 
indication of any alteration. of volume of the contained 
air, so that there was: neither condensation. about the 
disks which would have. caused 4 contraction, nor repul- 
sion from. the disks which would have caused an expan- 
sion of volume. . The flui®in the stem was observed with 
a lens, but-not the slightest motion of it took place. The 
same, result was noticed even when water was substituted 
for sulphuric acid. -So far, then, as this apparatus. wou 
indicate it, the result is entirely negative... 
Potential necessary to. prodice a 


discharge be vee 
© i5 inch diameter at a constant distance and at 
pressures ; 














f 
| 
i 
i 
{ 





pla cin 


152 


NATURE . : 


[Hume 17, 1880 





meter-discharger, shown in Fig, 2, under the bell-jar of 
an air pump to which was attached a gauge about 36 
inches long in order to indicate the pressure of the con- 
tained gas. In the first instance the disks were adjusted 
to the striking-distance at atmospheric pressure fér the 
battery of 11,000 cells. Afterwards a less numbtr of cells 
was connected with the disks and the bell-jar tradually 
exhausted until the discharge occurred ; the height of the 
mercury in the gauge was then read off. Then a less and 
less number of cells was connected with the disks and the 
operation was repeated, 

In air the discharge took pace at ordinary atmospheric 
pressure with 11,000 cells when the disks were @13 inch, 
38 mm. distant, and with 600 cells at an average pressure 
of 10 mm, 

In hydrogen it took place at atmospheric pressure with 
11,000 cells when the disks were 0°22 inch, 5°59 mm. 
distant; and with 600 cells at an average of 14 mm. 
pressure, 
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The striking distances at atmospheric pressure for 
spherical surfaces 3 inches radius and 1°5 inch diameter, 
with various potentials, as given in Part I. page 68, curve 
VIII. and at page 118, also those for nearly flat surfaces 
in pages 73 and 118, were reduced to millimetres distance 
and plotted down in the same wey, but not on precisely 
the same scale as the precgling curves for constant 
distance and various pressures. Hyperbolic curves were 
also found which intersected the experimental curves in 
two points. . 

It was seen in the case of spherical surfaces, the result 
having been obtained as the average of a las number 
of experiments, that the hyperbola coincided closely with 
the observations, while for plane surfaces, for which only 
a few experiments were made, the coincidences were not 
quite £o perfect. Nevertheless, ig would appear that the 

. 


wre . 


evarious distances 


In carbonic acid, at atmospheric pressure with 11,000 
cells, when the disks were 0122 inch, 3:096 mm. 
distant; and with 600 cells at ap average pressure of 
5'2 mm. 

The numbers obtained for aif, hydrogen, and carbonic 
acid respectively were plotted down on millimetre scale 
paper, the abscissa being 1 mm. = 2,500 M, fhe ordi- 
nates I mm. = 25 cells, and curves drawngto give a mean 
ofthe several observations. These appeared to resemble 
hyperbolic curves so closely that true hyperbolic curves 
wereYound partly by a geometric construction, partly by 
computatioh, which would intersect the mean experimental 
curves in two pdints. The results of experiment were 
again laid down on these new curves, and it was found 
that they did not differ more from them than they did 
from each other, 

The ratio of the transverse axis (pressure) to the 
conjugate axis (potential) of the hy ponies set out on the 
above-mentioned scale was— 


h’ 


law of the hyperbola holds equally well for a constant 
pressure and varying distance as it does fora constant 
distance and varying pressure ; the obstacle in the*way 
of a discharge being up to a certain poinwas the number 
of molecules intervening between the terminals.* 

In the two cases of spherical and plane surfaces the 
ratio between the transverse (distance) and conjugate 
(potential) axes oê the respective hyperbolas was— 


For spherical surfaces 1 
99 disks REY Ree os HT 128s 
With the data alread published in Part I., the authors 


have laid down a fresh curve for the striking distance 


* Tg. Alexander Macfarlane has published in the Transactions of the 
Royal Seciety of Edinburgh, 1578, vol. xxvii., an elaborate and careful 
rese&rch of the “ Disruptive Discharge of Electricity ’’ in air®and different 
gaies, and Beweer pm 3 of various ee An ana T of this pa 
w ound in Nature, voløxix. pppt34, 135. . Macfarlane a 
Holtz machine and employed high pet@tisis than those we used : he for nd 
that the results for the discharge between two disks 4 inches in diameter at 
to 1'2 centims. and with various pressures were satis- 
factor:ly represented by the hyperbola, s . 


d 


e 
between flat disks on a scale of 10 centims. for a milli- 
metre and 5 centims, to 1,000 cells. 
From the curve thug laid down the following numbers 
were deduced :— ` 
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Intensity of ferce. ø 
_ Strikin Difference of 
EMF in volts ance potential per 
timetres. | centimetre. Electro- Electra: 
magnetic, statt. 
EEEIEE AES E 
volts, - 
I,000 00205 48,770 4°88 x 1013 163 
2,000 0°0430 46,500 4°65 5, l 155 
*3,000 1 o'o660 45,450 | 455° ” 152 
4,000 0'0914 43:770 | 4°38 ,, 146 
e 5:000 01176 42,510 4'25 s 142 
000 0°1473 49, 740 4°07 s» i 136 
000 o' 1800 38,890 3°89 p ! 130 
OQO 0°2146 37; 3°73 » 124 
9,000 02495 36,070 | 3°61 ,, 120 
10,000 02863 34,920 3°49 4, 116 
11,000 9:3245 33,900 |339 , 113 
11,309 0'337 33:460 ; 3°35 » I2 o 
\ 





The remainder of the paper is chiefly occupied with the 
study of the phenomena of the electrie are under various 
conditions of distance, pressure, and potential; the 
results obtained support the view that the arc and the 
stratified discharge are merely modifications of the same 
phenomenon. 

(To be continued.) 





A FOURTH STATE OF MATTER} 


J introducing the discussion on Mr. Spottiswoode and 

Mr. Moulton’s paper on the “Sensitive State of 
Vacuum Discharges,” at the meeting of the Royal Society 
on April 15, Dr. De La Rue, who occupied the chair, 
good-naturedly challenged me to substantiate my state- 
ment that there is such a thing as a fourth or ultra-gaseous 
state of matter, 

I had no time then to enter fully into the subject; n&r 
was I prepared, on the spur of the moment, té marshal 
ail the facts and reasons which have led me to this con- 
clusion, But as I find that many other scientific men 
besides Dr. De La Rue are in doubt as to whether matter 
has been shown to exist in a state beyond that of gas, I 
will now endeavour to substantiate my position. 

I will commence by explaining what seems to me to be 
the constitugion of matter in its three states of solid, 
liquid, and gas. 

_ I. First as to Solids :—These are composed of discon- 
tinuous molecules, separated from each other by a space 
which is relatively large—possibly enormous—in com- 
parison with the diameter of the central nucleus we call 
molecule. These molecules, themselves built up of atoms, 
are governed by certaip forces. Two of these forces Í 
will here refemato—attraction and motion, Attraction 
when exerted at sensible distances is known as gravita- 
tion, but when the distances are molecular it is called 
adhesion and cohesion. Attraction appears to be inde- 
pendent of absolute temperature; it @ncreases as the 
distance between the molecules diminishes ; and were 
there no other counteracting force the result would be a 
mass of molecules in actual contaet, with no molecular 
movement whatever—a state of things beyond our con- 
ception—a state, too, which would probably result in the 
creation of something that, according to our prent 
views, woyld not be matter. , . 

This force of cohesion is counterbalanced by the move- 
ments of the individual medecujes themsewes, movemerfts 


7 Ona Fourth State of Matter,” in a letter? 
ark Caner Peer in a letter fo the Secretary of the Royale 
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varying directly with the temperature, increasing and 
diminishing in amplitude as the temperature rises and 
falls. The molecules in solids do not travel from one 
part to another, but possess adhesion and retain fixity of 

sition about their centres of oscillation. - Matter, as we 

ow it so high an absolute temperature that the 
movements of the molecules are large in comparison with 
their diameter, for the mass must be able to bear a 


‘| reduction of temperature of nearly 300° C. before the 


amplitude of the molecular excursions would vanish. 

The state of solidity, therefore—the state which we are 
in the habit of considering par excellence as that of matter 
—is mefely the effect on our senses of the motion of the 
discrete molecules among themselves, ° 

Solids exist of all consistences, from the hardest metal, 
the most elastic crystal, down to thinnest jelly A perfect 
solid would have no viscosity, z.¢., when rendered discon- 
tinuous or divided by the forcible passage of a harder 
solid, it would not close up behind and again become 
continuous. 

In solid bodies the cohesion varies according to some 
unknown factor which we call chemical constitution ; 
hence each kind of solid matter requires raising to a dif- 
ferent temperajure before the oscillating molecules lose 
their fixed position with reference to one another. At 
this point, varfing in different bodies through a very wide 
range of temperature, the solid becomes liquid. 

II. In liquids the force of cohesion is very much re- 
duced, and the adhesion or the fixity of position of the 
centres of oscillation of the molecules is destroyed. When 
artificially heated, the inter-molecular movements increase 
in proportion as the temperature rises, until at last cohe- 
sion is broken down, and the molecules fly off into space 
with enormous velocities. 

Liquids possess the property of viscosity—that is to say, 
they offer a certain opposition to the passage of solid 
bodies ; at the same time they cannot permanently resist 
such opposition, however slight, if continuously applied. 
Liquids vary ig consistency fror the hard, brittle, appa- 
rently solid pitch to the ligatest and most ethereal liquid 
capable of existing åt any particular temperature. 

The state of liquidity, therefore, is due to inter-molecu- 
lar yotibns of a larger and mare tumultuous character 
than those which characterise the solid state. 

III. In gases the molecules fly about in every conceiv- 
able direction, with constant collisions and enormous and 
constantly varying velocities, and their mean free path is 
sufficiently great to release them from the force of adhe- 
sion. Being free to move, the molecules exert pressure 
in all directions, and were it not for gravMation they 
would fly off into space, The gaseous state remains so 
long as the collisions continue to be almost infinite ine 
number, and of inconceivable irregularity. The state of 
gaseity, therefawe, is pre-eminently a state dependent on 
collisions. A given space contains millions of millions of 
molecules in rapid movement in all directions, each mole- 
cule having millions of encounters ina second. In such 
a case the length of the mean free path of the molecules 
is exceedingly small compared with the dimensions of the 
containing*vessel, and the properties which constitute the 
ordinary gaseous state of matter, which depend upon 
constant collisions, are observed. 

What, then, are these molecules? Take a single lone 
molecule in space. Is,it solid, liquid, or gas? Solid it 
cannot be, because the i of solidity involves certain 
properties which are absent in the isolated molecule, In 
fact, an isolated molecule is an inconceivable entity, 
whether we try, like Newton, to visualise it as a little 
hard spherical body, or, with Boscovich and Faraday, to 
regard *it as a centre of force, or accept Sir Wiliam 
Thonfson's vortex atom. Rut if the individual molecule 
is not solid, 2 fortiori it cannot be regarded as a liquid or 
gas, for these states are even more due to inter-molecular 
collisions than is the golid state. The individual mole- 
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cues, therefore, must be classed by themselves in a 
distinct state or category. 

The same reasoning applies to two or to any number of 
contiguous molecules, provided their motion is arrested 
or controlled, so that no collisions occur betwegn them; 
and even supposing this aggregation of isolated non- 
colliding molecules to be bodily transferred from one part 
of space to another, that kind of movement would not 
thereby cause this molecular collocation to assume the 
properties of gas; a molecular wind may still be supposed 
to consist of isolated molecules, in the same way as the 
discharge from a mitrailleuse consists of isolated bullets. 

Matter in the fourth state is the ultimate result of 
gaseous expansion. By great rarefaction the free path of 
the molecules is made so long that the hits in a given 
time may be disregarded in comparison to the misses, in 
which case the average molecule is allowed to obey its 
own motions or laws without interference; and if the 
mean free path is comparable to the dimensions of the 
containing vessel, the properties which constitute gaseity 
are reduced to a minimum, and the matter then becomes 
exalted to an ultra-gaseous state. 

But the same condition of things will be produced if 
by any means we can take a portion of gas, and by some 
extraneous force infuse order into the appargntly dis- 
orderly jostling of the molecules in ever} direction, by 
coercing them into a methodical rectilinear movement. 
This I have shown to be the casein the phenomena which 
cause the movements of the radiometer, and I have ren- 
dered such motion visible in my later researches on the 
negative discharge in vacuum tubes. In the one case the 
heated lamp-black and in the other the electrically excited 
negative pole supplies the force majeure which entirely or 
partially changes into a rectilmear motion the irregular 
vibration in all directions ; and according to the extent to 
which this onward movement has replaced the irregular 
motions which constitufe the essence of the gaseous con- 
dition, to that extent do I consider that the molecules 
have assumed the condit®on of radiant matter. 

Between the third and the fourth states there is no 
sharp line of demarcation, any more than there is between 
the solid and liquid states, or the liquid and gaseous 
states ; they each merge, insensibly one into the dtheg. In 
the fourth state properties of matter which exist even in 
the third state are shown poked whereas in the state of 
gas they are only shown safrecily, by viscosity and so forth. 

The ordinary laws of gases are a simplification of the 
effects arising from the properties of matter in the fourth 
state; such a simplification is only permissible when the 
mean length of path is small compared with the dimen- 
sions of the vessel. For simplicity’s sake we make ab- 

estraction of the individual molecules, and feign to our 
imagination continuous matter of which the fundamental 
properties—such as pressure varying as the density, and 
so forth—are ascertained by experiment. A gas is nothing 
more than an assemblage of molecules contemplated from 
a simplified point of view. When we deal with pheno- 
mena in which we are obliged to contemplate the mole- 
cules individually, we must not speak of the assemblage 
e 


as gas. 

These considerations lead to another and curious specu- 
lation. The molecule—intangible, invisible, and hard to 
be conceived—is the only true matter, and that which we 
call matter is nothing more than the effect upon our senses 
of the movements of moleculgs, or, as goun Stuart Mill 
expresses it, “a permanent possibility of sensation.” The 
space covered by the motion of molecules has no more 
night to be called matter than the air traversed by æ rifle 
bullet can be called lead. From this point of view, then, 
matter is but a mode of motion; at the absolute®zero of 
temperature the inter-molecylar movement would? stop, 
and although something retaining the properties of inertia 
and weight would remain, saf/er, as we know it, would 


cease to exist. 4 
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NOTES 


Tux Council of the Society of Artshave awarded the Albert 
Medal of the Society of the present year to James Prescott 
Joule, LL.D., D.C.L., F.R.S., “for having established, after 
moş laborious research, the true relation between heat, electri- 
city, and mechanical work, thus affording to the engineer a sure 
gude in the application of science and ind@strial pursuits.” 
THeenedal was delivered to Dr. Joule by the Prince of Wales 
on Tyesday, when Sir William Thomson received the medal 
awarded himeby the Society in 1878. 


Tug Paris Academy of Sciences has awarded the Monthyon 
Prize to M. Cam#le Flammarion for his new work entitled 
“ Astronomie Populaire.” It is a large 4to volume, with mag- 
nificent engravings, which was sold in 100 penny parts. Fhe 
sale in the first year of publication reached 40,000 copies. 


Ir is stated that M. Coggia, Astronomer to the Marseilles 
Observatory, will be appointed Director of the Algiers Obser- 
vatory, where no observations at all have @een made since its 


creation in 1864 by Marshal Pelissier, 


Tuz University of Oxford has conferred the degree of D.C.L 
on Prof. Sylvester and Mr, Lister, the eminent surgeon, 


On Saturday, May 5,+the local committee of the French 
Association for the Advancement of Science met at Rheims, 
where the next meeting is to be held in August. An exposition 
of local industry and archeology will be held. Arrangements 
have been made_for excursions connected with the congress, the 
more notable of which will be to the Han Grottoes, which are 
situated in Belgium, Nothing has been arranged yet as to the 
lectures to be delivered. 


THE new Principal of the Royal Agricultural College, Ciren- 
cester, the Rev. J. B. McLellan, has started a seheme of con- 
gresses or conferences which may prove of, considerable value to 
agriculture. On Friday, the 5th inst., a goodly number of old 
Cirencester students and professors, as well as local agriculturists, 
met in the College Hall to discuss important agricultural ques- 
tons. The morning session was occupied with the subject of 
cattle dismmses ; the afternoon was devoted to agricultural stations 
and research, If the papers introducing the subjects were not of 
a very high order, it may at least be conceded that the? discus- 
sions which followed brought out some sound information and 
advice. If such congresses as this at Cirencester help to draw 
public attention to the need for some new departure in modern 
and scientific agriculture, and if they stimulate those interested 
in farming to look to the College as the central Authority on a 
subject which that institution must learn to handle adequately, 
then we predict for them a substanial success. 


Tue annual conference at the Society of Arts on the laws, 
administration and inspection with regard to public health was 
opened on Thursday under the presidency of Mr. Stansfeld, eM. P. 
The committee had drawn up a programmae of subjects for 
discussion, which were grouped under the following headings :— 
1. Admunistrative Orgamation: 2. Amendment of the Law: 
3. Sanitary Inspection and Classification of Dwellings: 4. 
Farther suggestion# by Sanitary Authorities. In the discussion 
on Thursday the chairman, in opening the proceedings pointed 
out the desirability of an “inquiry office” bemg established in 
connection with the Local Governmeat Board, at which local 
authorities might obtain information based on experience. One 
grea hope for the future was that the teaching of the laws of 
health fo children was gradually spreading. The, conference 
was resumed on Friday. In reference to the third heading, the 
fdllowing resolution was fut tthe meeting :—‘ That it is 
expedient that the Metrcpolitan Board of Works within the 

° metropolis, and the County Board within qgch county, should 
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be empowered by the Legislature to make provision for the 
inspection and sanitary classification of dwellings, upon applica- 
tion being made by the owners thereof, and to grant certificate’ 
of healthworthiness in different categories, for terms of years, 
according to the perfection of sanitary equipment and fitness 
for habitation of such dwellings; and to determine the &cal@of 
fees to bê paid for such inspection during construction and 
repair, and also dpon delivery to the applicant of the certifigate 
of classification awarded to such dwelling. In the long discus- 
sion which followed it was clear that the sense of the confefence 
was in favour of some change, but opinions were much divided 

*as to how inspection and certificates should bê brought to bear. 
Among other arguments it was urged that, as Ifoyd’s Association 
inspected the construction of ships and granted certificates, it 
would be only an extension of a recognised system to inspect and 
give certificates for houses. After a protracted discussion, the 
resolution was passed with some few alterations, An exhibition 
of sanitary applianceg was open free to the public. The chief 
novelty was the new filtering medium adopted by the Admiralty 
and War Office nam@fl Carferah on which Prof. De. Chaumont 
has recently reported so favourably. X 


MR. R. L. JACK, the Government Geologist of Queensland, 
has been carrying out his survey operations under difficulties 
unknown to home geologists. Whileehe and his party were 
pursuing their explorations in the north of York Peninsula 
~they were attacked by a band of natives, Mr, Jack receiving a 
spear in the neck, which had to be cat out. Fortunately the 
wound, though troublesome, is not likely to be attended with 
any serions or permanent results, North of Temple Bay Mr. 
Jack came upon a hitherto unknown large river, which he has 
named the ‘‘ Macmillan,” 


THE Daily News gives some account of a recent lecture by 
Prof, Palmieri on earthquakes. Prof. Palmieri went on to say 
that earthqfakes have no doubt shorter or longer periods of pre- 
paration., The earth is never perfectly quiet for some time before 
and after a great shock, but gradually sinks into repose or in- 
creases in agitation. The Professor believes that, by registering 
the slight preliminary tremblings aud noticing their increase or” 
decrease it would be possible to forestall an earthquake about 
three days in advance, just as tempests are now foretold. If a 
connected system of seismographic stations were to be organised 
—the different stations communicating with each other by tele- 
graph—it would be quite possible, in most cases, to issne warn- 
ings to the threatened district in time. The seismographic sta- 
tions should be erected by the different Governments in quiet 
places where the ground was not liable to be shaken by heavy 
railway trains. : 


THE illumination of the park of the Industrial Exhibition of 
Melun with Wild candles has been considered successful, and will 
be continued every night during the whole of the summer. It is 
said that the proprietors of thg Wild patent will take an injunc. 
tion against M. Jaxff for an infringement of their patent, alleging 
that his directing frame is not an independent invention, 


M. W. DE FONVIELLE has discovered that the intermittent 
current of the frame of his electro-magnetic #ytoscope can be 
made contiguous if the magnet is replaced by an electro-magnet 


worked by an interrupter, š 


THE French Government has taken an important step in the 
education of the people; a course of teaching in agriculture 
been ordered to be introduced into every primary school ia the 
country. S s 


MESSRS. MACMILLAN AND Comhave published sixth edition * 
of the late Prof. George Wilson’s well-kfiown little book, “ The 
Five Gateways of Kngrledge,” 
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CHEMISTS engaged in the analysis of alcoholic liqnids will be 
able shortly to possess an elaborate and complete series of tables 
of spirit gravities, prepared by Dr. Thos. Stevenson, of Guy’s, 
and to,be published in handy book size by Mr. Van Voorst. 


Mr, G. AmBROSE Pocson, British Vice-Consul at Hamburg, 
writes to the Zines from that place, under date June 12, as to 
‘© St. Elmo’s Fire” :—A series of thunderstorms, he states, has 
lately passed over Hamburg. During the 11th inst. the air was 
densely charged with electricity; the storm broke about 10.15 
p.m., lasting until 11 p.m., during which time, at very short 
Intervals, Gm my station, about 1,200 yards distance from the 
copper-roofed tower of the church known as St. Jacohj, 
about 300 feet high, I saw this phenomenon apparently resting 
about 30 feet from the summit of the steeple. «The colour 
was a reddish purple, and reminded one somewhat of burning 
potassium. From repeated comparisons with other objects during 
the lightning flashes, I .judged these fire-balls (two were several 
times visible) to be from 4 feet to 6 feet in diameter. The longest 
duration that I timed was 42 ‘seconds. This passing away of 
such dense masses of electricity by induction was visible some 
twenty times, but whether performed silently I had no means of 
ascertaining, Frêm the apparent size ‘of flame and the non- 
lighting quafity ofghe colour, I estimated it as equal to 10,000 
candles. The colour was doubtless the effect of the glare of the 
copper roof, 


DurING 1881 no less than five exhibitions will be held at 
Frankfort-on-the-Main, viz, a patent exhibition, a horticultural, 
a baineological, an industrial, and a tanner’s and furrier’s exhi- 
bition, 

A MEETING of the members of the Aéronautical Society of 
Great Britain will be held at the Society of Arts, Adelphi, on 
Monday, June 21, for the reading and discussion of papers, and 
generally for the advancement of the Society’s interests, The 
chair will be taken precisely at 8 p.me , 


WE are requested to make tHe following announcement with 
regard to the Sunday Art Exhibitions of the Sunday Society :-—~ 
On Sanday, June 20, the first exhibition at the Hanover 
Galler, including Hans Makart’s greft picture of the Entry of 
Charles V. into Antwerp, will be open to the members of the 
Society, and on the two following Sundays, June,a7 and July 4, 
the public will be admitted by means of free tickets, which will 
be issued to those who apply by letter, sending a stamped and. 
addressed envelope to the Honorary Secretary, 6, Dydley Place, 
W. On each Sunday the Gallery will be opened from 3 till 
9 p.m. The Grosvenor Gallery will be opened to the members 
of the Society on Sunday, July 25, and to the public on Sunday, 
August I, by tickets to be had on written application as above. 


On Saturday the Geologists’ Association and the West London 
Scientific Association make a combined excursion to Croydon 
and Riddlesdown, 


THE additions to the Zoological Society’s Gardens during the 
past fortnightinclude a White-throated Capuchin (Cabus hypo 
Jeucus) from Central America, presented by Miss Baker; a 
Toque Monkey (Macacus pileatus) from Ceylon, presented by 
Mr. H. P. Brenan; a Brown Bear (Ursus arctos) from Asia, 
presented by Mr. Chas, OverBeck ; a Pig-tailed Monkey (Macacus 
nemestrinus) from Java, presefted by Mr. W. C. Lawes; a 
Macaque Monkey (Macacus cynomolgus) from India, presented 
by Mr. J. H. Adey; a Black-eared Marmoset (Hapale penicillatay 
from South-East Brazil, presented by Mr. G. Mantell; three 
Slender Léris (Loris gracilis) from Ceylon, presented by Lord 
Lilford, ¥.Z.S.; a Dingo Dog Canis dingo) from Australia, 
presented by Lord Ernest Gordon; a White Pelican (7acanus 


gnocrotalus) from North Africa, presented by Mr. J. Simonds; a 


Musky Lorikeet (Zrichoglos%s concinnus) from Australia, pre- 
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sented by Mr. A. H., Jamrach ; a Horsfield’s Tortoise (Testudo 
horsfield:) from Afghanistan, presented by Capt. Cotton; two 
Smooth Snakes (Coronella levis), British, presented respectively 
by Mr. W.-Penny and Mr. Thos. J. Mann; two Yellow-headed 
Troupials-(Xanthocephalus icterocephalus) from Mexicg, presented 
by Mr, W. A. Conklin; a Jaguar (Felis onça) from Bolivia, two 
Common Boas (Boa constrictor) from Savanilla, deposited ; a 
Ring-tailed Lemur (Zemsr catia) from Madagascar, a Ludio 
Monkey (Cercopithecus ludio), a Mona Monkey (Cercopithecus 
mona), two Rus’s Weaver Birds (Quelea russi), two Cinereous 
Waxbills (Zstreda carulescens), two Crimson-earad Waxbills 
(Estrelda phanicotis) from West Africa, a Black-footed Penguin 
(Spheniscus demersus), 2 Levaillant’s Parrot (Paorephalus robustus), 
from South Africa, a Brahminy Kite (Haliastur indus) from 
South Asia, a Brown Crane (Grus canadensis) from North 
America, a Double-crested Pigeon (Zopholeemus antarcticus) from 
North Australia, two Swift Parrikeets (Lathanzzs discolor) from 
Tasmania, two Victoria Crowned Pigeons (Goura victorte) from 
the Island of Jobie, four Bengal Weaver Birds (Ploceus ben- 
galensis) from India, a Red Lory (Zos rubra), an Ornamental 
Lorikeet (Trichoglossus ornaius) from Moluccas, a White-billed 
Parrakeet (Zanygnathus albirostris) from Celekes, a Noble Macaw 
(Ara nobihs) from Brazil, two Yellow-fronted Amazogs (Chrysotis 
ochrocephala) from Panama, a White headed Parrot (Pionus 
senilis) from Mexico, two Black-headed Conures (Conurus 
nanday) from Paraguay, two Silky Marmosets (Midas rosalia) 
from South-East Brazil, a Leticoryx’ Antelope (Oryx leucoryx) 
from North Africa, a Common Otter (Lira vulgaris), British, 
three Chinchillas (Chinchilla lanigera) from Chili, an Upland 
Goose (ernicla magellanica) from the Falkland Islands, three 
Ashy-headed Geese (Bernicla poliocephala) from South America, 
purchased ; an Anos (Anoa depressicornis) from Celebes, 1eceived 
in exchange; an Axis Deer (Cervus axis), a Japanese Deer 
(Cervus sika), a Geoffroy’s Dove (Peristera geoffroii), a Wonga- 
wonge Pigeon (Leucoserga picata), a Turquoisine Parrakeet 
(Zuphema pulchella), bred in thg Gardens, * 


OUR ASTRONOMICAL COLUMN 


Fayg’s Comet,—Dr. Axel-Méller commences his ephemeris 
of Faye’s comet for the present year on July 1, when its distance 
from the earth will be 2'005, and that from the sun 2°53; the 
perihelion P age will not take place till January 22, 1881. The 
intensity of light corresponding to the comet’s distances on July r 
is 0'039; in 1844 it was observed with sensibly the same intensity, 
the value for the last observation with the 15-inch refractor at 
Pulkowa being 0'035.i The comet attains its greatest brightness 
in the middle of October, when the value corresponds to that at 
the last observation in 1858, with the 9°6-inch refractor at Berlin 
on October 16. At discovery by M. Faye in 1843 the theoretical 
intensity of light was 0°54, which has not Men approached at 
any of the subsequent returns. The following positions are 
taken from Dr, Axel-Moller’s ephemeris, which is calculated for 


Berlin midnight, or about 11h. G.M.T. :— 

Right Declina- | Right Declina- 

Ascension, tion, Ascension, tion. 

h. m. s akah h m gy e.: 
July 1 ..23 525...+7 53°5 July 17... 23 13 I7... + 9 34'5 
3 ++ 23 638... 8 77] 19 6231357... 944" 
5.23 747... 8 ei 21.. 23 1432... 9546 
7 ...23 852... 8 34° | 23.44.2315 2... 10 36 
9... 23 954... 8477! e 25...2315 27... I012'0 
IX... 23 1O51.. 9 OT œ 27...2315 47... 10 19°7 
13... 2301 44 & 9 I?I 29.. 2316 2... 1026°6 
15... 23 12 33 -+9 23°6 31... 23 16 12..,410 32°38 


The comet will arrive at its least distance from the earth (1°09) 
on October 3. So far as can be foreseen without calculation of 
the perturbation the comet is not likely to exhibit aë degree of 
ightness approaching that ig the year of its discove®y by M. 
Faye, until 1903. P 
While Faye’s comet is followed up by Dr. Axel-Moller in the 
same admirable manner as for many years past, calculation» 
relating to other comets of short périod are in the hands of the 
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following astronomers according to the last Report of the Asiro- 
nomeasches Gesellschaft :-—Dr, Backlund of the Imperial Obser- 
vatory, Pulkowa, proceeds with the perturbations of Encke’s 
comet, taking up the work where ig was left by the late Dr, v. 
Asten ; Brorsen’s comet is underfiken Prof. R. Schulze of 
Dobeln; D’Arrest’s by M. Leveau of Paris; Winnecke’s by 
Pref. Oppolzer of Vienna; Tempels comet of 1867 by M. 
Gautier of Geneva; Tempel’s second comet (187%), by M. 
Schulhof of Paris; and Tuttle’s comet, due intthe year 1885, by 
Mre Ormond Stone of Cincinnati, The exceptional case of 
Bielg’s comet is not provided for. 


THe Grtat SOUTHERN COMET or 1880,—Dr. M. W. 
Meyer, of Geneva assuming for the period of revolution of this è 
comet the pies between the perhelion passage of the great 
comet of 1843 and that of the comet in 1880, corresponding to a 
semi-axis major of 11°0869, has adapted the other elements of 
the orbit thereto by means of Dr. B. A. Gould’s observatiqns at 
Cordoba on February 6, 12, and 19, covering an interval which, 
so far as we know at present, is only one day less than the whole 
extent of accurate o tion: the Cordoba observations of 
February 5 await the meridional observatien of the compron 
star, which is not found in our catalogues: it may be well deter- 
mined at one of the observatowes of Sothern Europe,’ Dr. 
Meyer's results are as follows ~— 


Perihelion passage, 1880, January 27°44242 G.M.T. 


(Fune 17, 1880 


Longitude of peribelion ...278 22 47) Mean equinox, 
r3 ascending wode ...356 16 43 1880'0 
Inclination of the orbit ... ... 36 52 13 
Log. excentricity (=log. sine $) 9°9997682 or p= 88° 7! 41°55 
Log. perihelion distance '... ....7°7720095 
Motion retrograde, 


The aphelion distance in this orbit is 22°1679 (the earth’s mean 
distance being taken as unify), and at aphelion the comet is distant 
from the orbit of Uranus 13°15. The nearest approach to the 
orbit of Jupiter, about 3'r, takes place when the true anomaly 
is about 176°'35’. The comet’s orbital velocity at perihelion, is 
338 miles in a second, and that at aphelion 477 feet in the same 
interval. . 


MINIMA OF ALGOL.—The following times of” geocentric 
minima of Algol, observable in this country during the ensui 
quarter, are deduced from the elements given by Prof. Schonfel 
in his catalogue of 1875, Considerable perturbations of epoch 


«appear to have taken place during the last five years, as we have 


previougly noted in this column, and from the course of the 
errors of calculation it seems quite possible that the computed 
times may be nearly a half-hour too late. Systematic observa- 
tions of this variable are now much to be desired, and It may be 
hoped that one or more of the many zealous amateur-astronomers 
here will devote attention to it. The perturbations to which we 
have alluded were particularly evident in 1876, and the error of 
the calculated times attained a maximum in the following year, a 
mean of seven observations by Prof, Julius Schmidt at Athens 
showing that the computed epoch was too lafe by forty eight 
minutes. The following epochs are directly comparable with 
observation :— > 


h m. j h m 
July 16 ... 12 39°0 G.M.T. | Aug. 25 ... 12 47'°9 G.M.T. 
19.. 9275 y 23... 9364 » 
Aug. 2... 14 1$ i Sept. I4 ... I4 27°7 a” 
o §.-1r B82 j ry 17 a IL 16°2 yy 
22..15 594 45 20% 8 48 y 





PHYSICAL NOTES 


ACCORDING to our contemporary Z’ Électricité, "M. Exner of 
Vienna has discovered that a bismuth-antimony pair immersed 
in a gas incapable of acting chemically on either of these metals 
yields no current wh&n one junction is heated. Also that if two 
bars of copper are soldered together to form a “° ir” no current 
is produced when either junction is heated in air (as would be 
efpesjed in a circuit of one metal), not even when both strips 
ate exposed to the action of chlorine; but that if one strip only 
is exposed to chlorine gas and then one junction be warmed a 
*thermo-electricagurrent ivs¢t-upe According to Exner therefore, 
all so-called thermo-electric currents are due to chemical action. 
It would be easy for some of our ardent young physicists to put 
to the test this very remarkable announcement, and see whether 
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it is Herr Exner, or all the authorities on therm®electricity from 
Seebeck to Tait, on whol we are to rely for the facts. 


: In a new capillary electrometer described by M. Debrun in 
the Sor nal Physique (May), the microscope is dis 
with, and the requisite sensikjlity obtained by inclining the tube, 
which is slightly conical. The capillary tube is bent into a 
somewhat zig-zag shape, the two turned-up ends opening into 
larger tubes, and with the mercury in these wires are conected, 
‘The suppdrt gan be turned in a vertical plane, so as to give the 
middle part of th€ capillary tube any desired inclination. ` 
~ M. Cova commends, for photometric purposes (¥ourn® de 
Physique, May), M. Prazmowski’s polaiiser, which 1s a Nicol, 
with faces normal to the axis of the prism, the two halves of 

e which are joined with linseed oil, It aa rhe large pieces of 
spar, and the joining is long and difficult, but there are sev 
advantages, Thus the layer of oil (unlike Canada balsam), 
canses hardly any loss of light; its index, 1'485, being nearly 
equal to the extraordinary index of spar, the polarised field is 
limited on one side, as in Nicols, where the total reflection of the 
ordinary ray commences, by a red band; but these cond limit, 
corresponding to total reflection of the extraordinary ray, is 
thrown out of the geld of vision; the angular value of the 
polarised field is thus increased. The increase of field, the 
angular separation of the only, coloured band, and the direction 
of its bases, normal to the axis, are qualities to be appreciated in 
certain cases. a 

ACCORDING to some recent experiments of M. Goulier, the 
coeficient of expansion by heat of a metal is independent of any 
pressure put upon the metal, and is the sanfe under a stress of 
traction as under one of compression, 

Mr. W. P. JOHNSON gives’ an account in the Philosophical 
Magazine of a new use of the telephone. It is sometimes neces- 
sary to grapple and lift a faulty cable, and if it hes in the water 
along with other cables of similar exterior make it hag hitherto 
been impossible to decide, {without cutting it apart, on the 
identity of the grappled portion. To avoid the obvious evil of 
having to cut and splice the cable unnecessarily, it is now sug- 
gested to loy the telephone on am auxiliary parallel wire in 
which th dalection may be sufficiently strong to enable the elec- 
tricians in to read the signals which may be sent into the 
cable, and so fdentify it. 

Tue following pretty experiment, devised by Mr. R H. 
Ridout, illustrates the surface tension of mercury. A shallow 
tray, six inches by three, is supported on three levelling screws, 
and inclined just so that the mercury does not flow over the 
lipped edge. If now a small quantity of the liquid be set flowing 
over the edge it will draw the rest of the liquid over with a 
sighon-like action. It is difficult, however, to get the surface so 
clean that no adherent trail should be left, marring the comple- 
tion of the experiment. 

THE expansion of glass by heat may be demonstrated as 
follows :—A glass tube of narrow bore and about eighteen inches 
long is bent round in the shape of a horse-shoe, so that the free 
ends ere within a millimetre of one another. Between these ends a 
coin may be hgld, being nipped between the ends of the rod and 
held there by the grasp due to the elasticity of the glass. If 
now the outer portion of the curved part be warmed, the ends 
open sughtly and the coin drops out, This experiment is also 
due to the ingenuity of Mr. Ridout. 

THE phenomenon lately discovered by Hall of the action of a 
magnet in altering the path of a current of electricity in the 
conductor which carries it, has formed the starting-point for two 
investigations, wajch have*appeared separately in the Wiener 
Anxiger, by Boltzmann and von Ettingshausen respectively, in 
which they point out that this discovery may be applied to 
determine the absolute velocity of electricity in a conductor. 


M. LOUGHININ has published in the lagt fascicule of the 
Journal of the Russian Physical and Chemical Society (vol. xii., 
fasc. 4) @note on his important work on the heat which results 
from the burning of several alcohols. ‘The substances ae 
mented on dre burnt in a jet of oxygen‘in a glass vessel which 
is placed in the water of a calorimeter. The figures are: For 
normal propylic alcohol, 481°6 calories for one molecule; iso- 
propylic alcohol, 479 calories 3 isobutylic alcohol, 638°6 calofies, 





GEOGRAPHICAL, NOTES . 
Mr. CARL Bock has lately retumed to ondon after his 
iourneys in Borneo, biinging with hin & magnificent series of 
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portraits of the native tribes of that island,—both Dyaks and 
forest people—taken in water colours. These, we understand, 
are to be reproduced, at the expense of the Dutch Government, 
by chromolithography, and will illustrate his report on the 
journey, which is to be read in the first instance before the 

oyal» Geographical and Anthropological Society of Holland. 
Pending the publication of this report, Mr. Bock refrains, at the 
desire of the Dutch Government, from anticipating it in England 
even by a preliminary sketch. The varieties of type, the 
methods. of adornment, the manner, and to some extent the 
religion of these distinct races, are all brought out in Mr. Bock’s 
fai drawings taken from the life on the spot, which form, 
over and above the objects for which the journey was taken, a 
splendid cqntribution to ethnogiaphy, the publication of which 
will be lo8ked forward to with interest; the greater perhaps if 
Mr. Bock were permitted to give some further slight outline thea 
has already appeared in the pages of NATURE. Mr, Bock has 
also made an extensive collection of the swords, langes, blowing 
tubes, and shields (some of the latter covered with human hair), 
which are used by the natives. He seems to have had the happy 
knack of making friends of the sa whom others have found 
murderers, and has brought himself back alive to receive the 
honour that is his due, 


THE current number of the Geographical Society’s Proceedings 
opens with the Rev. C. Maples’ very interesting paper on Masasi 
and the Rovuma district between Lake Nyassa and the east 
coast of Africa, e The Rey. C., T. Wilson’s and Mr, Felkin’s 
brief notesgn Uganda and the journey through the Nile region 
are also published, and are followed by an account of that rare 
occurrence in Dominica, a voleanic eruption at the Grand 
Souffriére, which took place on January 4. The geographical 
notes include a list of latitudes in Central South Africa, Mr. 
F. C. Selous’ explorations on the Zambesi, &c. (of which full 
accounts are to be published ina later number), and a journey in 
Damara-land and beyond the River Okavango. An allusion is 
also made to Mr. Whymper’s ascent of Cotopaxi, and to a 

roposed exploration of some of the unknown affluents of the 
Pas, Among the remaining notes is a long account of the 
country of the Mijjertain Somalis, and of recent exploration in 
Central Australia, Col. H. Yule furnishes an obituary notice of 
General Macleod, whose pioneer journey into the interior of the 
Indo-Chinese Peninsula in 1836-7 ‘is, we fear, now almost 
forgotten. The gap this month is tMat of the central portion of 
South Africa, illustrating Dr. @mil Holub’s journeys, and con- 
structed in pat from his original drawings. 


Dr, EMIL BESSELS, who was with Hall in the Polaris, hopes 
to unmlertake a new Arctic expeditign in 1881 on funds sub- 
scribed in America. He will establish a station at the entrance of 
Jones Sound, where a scientific staff will be located, consisting 
of an astronomer, a physicist, a geologist, botanist, and zoologist. 
Interconrse will be kept up with the settlement of North Green- 
land by means of a yacht, əs well as with the whalers. 


SIGNOR CRISTOFORO NgGRI, President of.the Italian Geo- 

phical Society, and member of the Geographic Society of 
Fondon, has just published an interesting pamphlet at Genoa, in 
which he warmly advocates the proposed Italian Antarctic 
expedition, He demonstrates the importance not only to science, 
but probably alsp to trade, of such an expedition, A special 
circumstance increases the desiigbility of this Italian Antarctic 
expedition. In 1882 the transit of Venus will again occur, but 
after that not again for a hundred years. The Italian expedi- 
tion, therefore, finding itself in 1882 at some point of the 
Antarctic circle, would be able to observe this phenomenon 
under favourable conditions. Signor Negri believes that the 
expedition fight be made with a single vessel at no very 
extravagant cost, perhaps 600,000 to 700,000 Italian lire, It 
would spend two winters, returning to La Plata, if necessary, 
during that period, to re-provision and re-coal the ship. _ 

AT the last meeting of the Russian Geographical Society the 
Secretary intimated that M. Pgtanin continues his exploration of 
North-Western Mongolia. Te Society has just received from 
him a part of his collections, and expects soon to receive his 
detailed report, M. Tiaghin, who stays on Novaya Zemlya for 
the exploration of that island, has brought together a very good 
collection of plants, and has made interesting communications 
as to éhe geography of the island. As to new editions, 
the Society proposes to send M.°Mereshkovsky to the Crimea for 
efhnographical and archeological explorations, and M. Malakhoft 
to the Middle Ural Mountains for zoo-geographical investiga- 
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tions. M. Maikof presented a report of the Committee 
appointed to discuss the subject of a thorough historical and 
ethnographical exploration of Bulgaria, Col. Lebedeff presented 
a sketch of the orography of the Balkan peninsula, according to 
the last geodetical aaa topographical operations m Bulgana by 
officers of the Russan General Biat. Fhe orography of much 
of the Balkan peninsula has been pretty well studied, € complete 
trigonometrical report having been completed, and a #elief-map 
on a large scale, like that of the Caucasus, is now in preparation. 


A LIVELY controversy having arisen between the cantons of 
Geneva and Vand as to the importance of the dam erec‘ed at 
Geneva with reference to the level of Lake Leman, the ¥ournal 
de Genève has published during the past month a series of papers 
by M. H. de Saussure on Like Leman, the changes Sits level, 
thg destructive actin of its waves, and generally on its physical 
conditions, These papers have a great scientific value. We 
notice also several papers dn the same subject published by the 
Gazette de Ldusanne in answer to M. de Sanssure’s articles, 


WE notice an interesting note by MM. Polonsky and Meyer 
on that part of the eastern shore of the Caspian which is de- 
scribed as Tentiak-sor, and is a former Jake now transformed 
into a series of lagoons separated by muddy spaces. Its 
origin is explained by M. Meyer by a falling of level of the 
Caspian. Prof. Lenz having made an incision in a rock at 
Baku in 1830, the subsequent meastremerts showed that the 
level stood—in 1837, 1°6 feet lower; in 1847—0'7 feet higher ; 
in 1848, 1'3 foot; ın 1852, 2°9 feet; in 1853, 2'5 fegt; and in 
1861, 3°9 feet lower than in 1837, This circnfAMstance would be 
in complete accord with the general diminution of water in all 
Asiatic lakes, and would perfectly explain a multitude of 
important physico-geographical phenomena, 


Hert V. of Petermann's Mittheilungen begins with an article 
by C. Marten, on the Inhabited Part of Chili South of the River 
aldivia; Dr. Behm gives some collected information on the 
‘old-fields of Wassa, on the Upper Ankobra, north from the 
old Coast ; Dr. Junker narrates bis journey through the Libyan 
Desert to the Natron Lakes; and Herr Be yon Struve 
writes on the history of trade-routes in East Siberia, The 
Ergaozungheft No. 61 consists of a physico-ge hical account 
of the Portuguese Mountain group, the Serra "Se Estrella, with 
special reference to its fo conditions, by Herr J. Rivoli. 
In the June number Dr. A. Regel gives an inéeresting account 
of a visit he made last year to Burfan, in Central Asia Dr. 
Emin-Bey describes his journey from Dufilé to Fatiko in Decem- 
ber, 1878, and January, 1879. Herr Lindemann gives some 
statistical formation on the forests of Bavaria in dcbnneption 
with a map of the Bavarian Spessart. Herr E. R. Flegel gives 
a detailed narrative of his journey inthe Henry Venn in July 
and August last year, up the Bınué, from Gandé to Djen. 


THE Yapın Tas! states that development in the trade between 
Japan and Corea is confidently anticipated in consequence of the 
opening of the port of Gensan. The Japanese residents at 
Fusan, in thé south of the Corean peninsula, are said already to 
exceed 14,000 in number, and we may therefore hope that we 

e shall soon have more detailed information regarding the interior 
of the country than has hitherto been accessible. 


THE Melbourne correspondent of the Colonicand India states 
that Mr, White, of the Reed Beds, near Adelaide, has fitted ont 
the schooner Æ/sea, and has left on an exploring cruise to New 
Guinea for the pu-pose of making natural history investizations, 
which are expected to occupy two years, 


y “IN the introduction to his lately published report on the trade 


and commerce of the Caucasian Provinces, Mr. Lya, H,B M.’s 
Consul for Tiflis and Pot, gives a succinct account of the geo- 
graphical features of this region, accompanied by remarks 02 its 
climate, resources, communications, &c. Though the informa- 
tion is not perhaps entirely new, it js interesting to be able to 
take ; toa tract of country which 
is daily becoming more and more Mhportant, 


- COL. FLATTERS, who had left Wargla on March 15 with a 
column of 100 men for an exploration in connection wiyh the 
intended Trans-Algerian Railway, returned to Wargla on Ma 
20, after having travelled 600 miles in the direction wf Rant, 
without meeting any opposition from the natives. He imtends 
to resume his explorations in®the months of September or 
October, in another direction, He was unable to discovet 
the Ighorghor Wed, which is marked on every map. 
e 


FROM August ® to 10 next the French Geographical Society 
will meet at Nancy for their triennial me&ting. 


WE have received Parts 12 to 16,‘each contaiaing three maps, 
of the new edition of Stieler’s ‘‘ HandgAtlas.” 


THE Russian Department of Etes has just published an 
interesting atlas of six maps, representing the distribution of 
soilg in, Russia. The atlas is accompanied by a text by M. 
Dokoutchaeff. The maps were drawn five years ago by M. 
Tchaslavsky, who has studied this subject during many years. 





i THE ROYAL OBSERVATORY 


THE following are the points that seem to us of most interest 
in the Report of the Astronomer-Royal to the Board of 
Visitors at their re@ent Visitation :— ` 

The Admiralty have decided not to proceed with the erection 
of a new library at present, though the space has been cleared, 
admitting of the erection of a building fifty by twenty feet. ‘The 
Astronomer-Royal proposes to erect here a room of one story, 
but with galleries at mid-height, so that there would never be 
need to use a ladder. Among other changgs occurring in this 
clearance, he has removed the electrometer mast (a source of 
some expense and some danger); the perfect success of Sir 

@ Villiam Thomson's electrometer rendering all further apparatus 
for the same purpose unnecessafy. With regard to the hbrary 
the Report states that no change has been made in plan, but in 
some departments the number of books has increased rapidly. 
‘* Fundamental astrenomy advances slowly, magnetism is almost 
stationary, geodesy ‘ progresses, photography and spectroscopy 
increase very fast, and meteorology the most rapidly of all, The 
Transactions of foreign Academies increase in number. This is 
owing, I imazine, to the general scientific activity, both of Aca- 
demicians and of private men of science, in most forei 
countries, and to the facilities given for transmission, by the 
courtesy of publishers and by the extension of book post.” 

Under the head of Astronomical Observations, the Report 
says: “The «un, moon, planets, and fundamental stars are the 
regular subjects of observation on the meridian, special attention 
being devoted to the moon, which is also observed at every 
available opportunity with the altazimuth. Othemstars are ob- 
served from a working catalogue of about 3, 500stars, with which 
good progress has been made in the past year, though a large 
number of stars still renain for observation. About 1,100 stars 
were observed in 1879.” Between May 20, 1879, and May 9, 
1880, the following ob-ervations were made:—With the transit 

cle 4,164 transits, the separate linbs being connected as 
separate Observations ; 3,953 circle-observations ; with the reflex- 
zenith tube, 23 pairs of observation of y Draconis; with the 
altazimuth, 713 azimuths of the moon and stars and 352 zenith 
distances of the moon. A set of micrometer-measures of the 
outer ratellite of Mars and several sets of measures of the satel- 
lites of Saturn, were obtained last autamn with the south-east 
equatorial, and a few drawings of Mars and Jupiter were made 
near the time of opposition, A remarkable proof of the excep- 
tionally bad weather of last summer is found in the fact that in 
July it caused the los of a whole month’s observations of the 
sun. 

Under the heading of Spectroscopic and Photographic O5- 
servations we find the followmg statement:—‘‘The sun’s 
chromosphere has been examined on thirty-seven days during 
the period to which this Report refers, and on thwty-four days 
prominences were seen, Whenever prcucahe, the appearance 
of the prominences as seen on each Of the chypmospheric lines 
has been recorded, and on four days a detailed examination of 
the whole spectrum of the chromosphere was made at twenty- 
four points of the sun’s limb, Three sun-spots have been ex- 
amined with reference to the broadening of lines in their spectra, 
and fifteen photographs have been taken of the spectra of three 
sun spots. As regards the spectroscopic determinatio of star- 
motions, 113 measures have been made of the displacement of 
the F line in the spectre of 29 stars, 44 of the 4, line in rg stars, 
and 6 of the & line in 3 stars. Of these 51 stars 21 had not 
previously been examined, In the case of three of the stars a 
dispersive power equivalent to that given by fifteen prisms of 
Go*avas*used, The stars are taken from a working list of 150 
stars, which may eventually be extended to include all stars 


dawn to the fo magnigade, agd it is expected that in course 
of time the motioffs of about joo may be spectroscopically 
edetermined. The spectra°of comets ¢ (Swift’s) and d (Palisa’s) 
` . 
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1879, and of the red spSt on Jupiter, have been examined, but 
no certain results were obtained. Between 1879, May 20, and 
1880, May 9, photographs of the sun were taken on 145 days, 
and of these 270 have %been selected for preservation, The 
photographs show a comple% absence of spots on 64 days out of 
145, whilst in the preceding year there was a similar absence of 
spots on 121 days out of 150, The epoch of minimum apppars 
to have gccurred about the beginning of 1879, and since last 
October the outhyeak of spots has been very marked.” Various 
spectroscopic and photographic results, it is stated, have been 
communicated to the Committee on Solar Physics, with whom, 
the Report states, the Observatory is in friendly communiéation. 
Under Magnetical and Meteorological Instruments we are told 
that the Thomson electrometer is in excellent order. ‘In the 
warm weather of summer, and in winter when much artificial 
heat is used in the basement, the photographs have been unsatis- 
factory, but we are endeavouring to remedy this by cutting off 
allcommunication with air from the basement. In the winter 
the register was frequently interrupted by the freezing of the 
water in the exit-pipe. A basin (with cesspool) has been recently 
constructed to carry off the water dis from this pipe. 
The action of the photographic barometer ap to have been 
improved by the slight changes mentioned in the last Report, 
and small movements are in nany cases excellently shown, A 
new pressure-plate with springs been applied by Mr. Brown-e 
ing to Osler’s anemometer, and it is proposed to make such 
modification as will give a scale extending to 50 lbs. pressure on 
the square foot. Other parts of the instrument have also been 
renewed. An arrangement for slow motio of the barrel, which 
was much wanted in adjusting the recording paper, has been 
fitted to Robinson’s anemometer. It is in contemplation to alter 
the photographic cylinders of the magnetometers, barometer, 
thermometers, and earth-currents apparatus, so as to make the 
time-scales of all the magnetical and meteorological instruments 
the same.” 
Some interesting information is given under the head of 
Reduction of Magnetical and Meteorological Observations. 
The following are given as the principal results for magnetic 
cenai in the year 1879 :— 
proximate mean westerl P 
eclinatiða <. AEN Bi } 18° 40 


: 7 . 3'911 (in English units). 
Mean horizontal force j Soz (in Metric units). 


Mean dip ... 67 36 54 (by 6-inch needles). , 
ie 67 37 47 (by 3-inch needles). 

‘On the application of the Committee on Solar Physics, the 
separate dally values of the diurnal range of magnetic declination 
for thé years 1848 to 1858 have been supplied to Prof. Balfour 
Stewart.” 

The Report goes on to say:—‘'The Visitors at their last 
meeting suggested the advantage of preparing a digested account 
of the magnetical results obtained at the Royal Observatory 
from 1841 to 1876, similar in some respects to the account of 
meteorologic#l results recently published. A beginning was 
made by preparing the monti means of diurnal inequality in 
force and direction through the whole period, and exhibiting 
their combination in curves, It is known to the Visitors that, in 
two communications to the Royal Society, I have exhibited 
numerically and in curves the means of these monthly results 
(yearly meats through all months, and moathly means through 
all y@ars) as far as the yegr 1863. In 1864 observations were 
interrupted by Wae work in progress for the magnetic basement, 
so that the reductions now to be made commence with 1865, 
The monthly results through the whole period being taken as 
before, the next step, for obtaining exhibitions which the eye 
and the mind could easily command, was tqcollect the monthly 
conclusions into a limited number of groups of years. On 
inspectiag the monthly curves in detail there was no hesitation in 
fixing upon the following :—First group, 1865 to 1868; second 
group, 1869 to 1872; third group, 1873 to 1876. In each of 
these, as before, yearly means are taken through all months, 
and monthly means through all years. The curves jn the second 
group are strikingly larger than those in the first and third® the 
Imear dimgnsions of the curves pf 1870 are fully 4 of those of 
1876 in the east-and-west direction, and fully 4 in the north-and- 
south direction. In the stugy of he formgof the individeal 
carves; their relations to the hour, the ee ci the year; their 
connection with solar or meteorological facts; the conjecturah 

$ ’ 
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| 67 36 ‘5 (by 9-inch needles). 


physico-mechanical causes by which they are produced ; there is 
much to occupy the mind, I regret that, though in contempla- 
tion of these curves I have remarked some singular (but im- 

fect) laws, I have not been able to pursue them. The heavy 
oad gn the Observatory, and the limited means (in the present 
year) of sypporting it, will in part explain this,” 

Under ý‘ Chronometers, Time-signals,” &c., we ate told that 
during the period to which the Report refers ‘the error of the 
Westminster Clock exceeded 18, on 120 days; on 32 of these it 
was between 23, and 3s., on 4 days between 3% and 4s., and on 
1 day it exceeded qs, 

i I anve ma to believe,” the Astronomer Ro OL 
‘thet the use of the time-signals, originating at the 7 
servatoryg and distributed siramatieally f from the General Post 
Office, is becoming more and more extensive, and it seems 
probable that the same system may be adopted by forefgn 
nations. Very lately an examination of our instruments was 
made on the part of another country, with the view’ of establish- 
ing something similar in one of their maritime cities; and it was 
intimated that Greenwich time would probably be used as stan- 
dard. The establishment of time-balls, &c., at foreign ports is 
increasing.” 

With regard to the progress of the operations in connection 
with the transit of Venus, 1874, it ıs stated that permission was 

iven by the Treasury to Major Tupman last September to 
evote his time to the work till the end of June, 1880, The 
result is (takin the stations or station: ee in the order 
which the@ Astrgnomer-Royal proposes for publication): the 
observations and calculations of the Sandwich or Hawaiian 
group are completed; those of the Egyptian group nearly 
ished ; those of Rodriguez completed ; those of Kerguelen 
nearly finished ; and also those (which unfortunately are less im- ' 
portant) of New Zealand. ‘In January of the se year I 
received through the Admiralty the notification of the Treasury 
that the printing of the observations and calculations might pro- 
ceed. It has gone on rather languidly ; but I have before me in 
type 128 pag-s, including the text and the greater portion of the 
tabular part of the Honolulu work., I propose to take steps for 
urging on this printing.” ype 
£ With regard to the transit of 1882,” the Report goes on to 
state, “ I have lately placed a memorandum before the Royal 
Astronomical Society. From the fagglity with which the require- 
ments for geographical position are Satisfied, and from the rapid 
and accurate communication of time now given by electric tele- 
graph, the observation of this transit will be comparatively easy 
and inexpensive. I have attached greater importance than I did 
formerly “to the elevation of the syn, For the four principal 
phases (ingress accelerated, and retarded; egress accelerated, 
and retarded) I propose to rely mainly on: ist, the Cape 
Colony; 2nd, the shores of Canada and the United States, 
Bermuda, and the West India Islands; 3rd, the same as the 
and ; 4th, the eastern shore of Australia, or New Zealand in 
erence if telezraph communication be made. I remark that 
it is highly desirable that steps be taken now for dgtermining by 
telegraph the longitude of some point of Australia, 

The Astronomer-Royal makes the following statement in 
reference to his own lunar theory :—~‘‘ The general principle of ° 
this 1s: to adopt for correction the best existing theory; to 
compute with th® severest accuracy the numerical values of the 
terms produced geometrically by the tabular coefficients, and also 
the terms really due to the forces which produce them; and to 
remove the differences between these by corrections of the 
tabular coefficients, for which corrections proper factors are 
prepared. It was a special object with me to avoid the use of 
powers of w (a symbol well known to lunar theorists), and to 
give easy means of computing, not new absolute values, but 
corrections of existing numerical coefficients (a principle which 
I have adopted extensively in other branches of astronomy), and 
also of computing the effect of small external disturbances or 
small changes of force. Both these are obtained by my process. 
The heaviest part of the workeis the severe computation to which 
I have alluded, and this is done entirely by junior computers, 
The calculations had been carried out in every part to the accu- 
racy ef 10-7; but for securing the of accuracy which I 
proposed it was found necessary to extend many parts to 10~%, 
and some to 1o-% This has caused a very great addition to 
the labour, but the work has advanced well, and will, I trust, 

e finished ere long. While Waiting for this, which 1s to give 

e correction to every coefficient of the ordinary lunar theory, I 
am employing myself partly in rearranging the whole work for 
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publication, and in putting calculations ın order for that correc- 
tion of coefficients ; and partly on three ramifications or supple- 
ments of the theory relating to the effect of the earth’s oblate- 
ness, the effect of change of position of the ecliptic plane, and 
the effect of change of excentricity of the earth’s orbit, and 
lunar acceleration, The last of these I have completed'to my 
satisfaction, requuing only an examination of the extefpa factor; 
the two others are progressing, The Admiralty hafe assisted 
me, on estimates, with a moderate grant (of amount named by 
myself), but much of the expense has been private,” : 

The Report concludes as follows:—‘‘ After the details into 
which I have entered as applying to the present state of the 
Observatory, and after the remarks which I have made in the 
two repona last preceding on the question of reductidhof print- 
ing (which at some fitting time I would willingly again present 
to» the consideration of the Visitors), and the note in the last 
ieport on the crease of annual is arya I have only to place 
before the Wisitors, but for no immediate expression of opinion, 
the impression which frequently weighs upon me as to the ulte- 
rior orgamsation of the Observatory. he determination of 
places of stars, sun, moon, and planets, was handed down to 
me from my predecessors ; it has in various ways been much 
extended. The magnetic and meteorological observations, {the 
first originating with myself, the second partly with the move- 
ment introduced by the Royal Society and partly by myself) 
constituted a distinct branch of science, having this property in 
common with the original astronomical work, shat it is incessant 
and regular. The much later introduction fod ie phic and 
spectroscopic astronomy, established at the i ce of the Board 
of Visitors, and carried on with vigour and 1egularity, has 
created a third department, All these departments appear at 
present to be working efficiently and well. Bnt I can easily 
imagine circumstances which would interfere materially with the 
successful continuation in one place of this triplicate series of 
observations, Though I think this possibility of partial failure 
worthy the contemplation of the Visitors, yet I do not see any 
necessity for action of any kind at the present time.” 


INTERCOLONIAL METEOROLOGICAL 
CONFERENCE AT SYDNEY 


A METEOROLOGICA Conference was held at Sydney 
in November last, the representatives eof the different 
Colonies being Messrs. James Hettor for New Zealand, Charles 
Todd for South Australia, R. L. J. Elfery for Victoria, and 
H. C. Russell for New South Wales, the last-named gentleman 
being chairman. The mosf cordial unanimity charactérised the 
meeting, which lasted from’the 11th to the 14th of the month, and 
the resolutions arrived at with a view to secure united action in 
their meteorological investigations and uniformity in the methods 
and times of qogerving and forms of publication augur well for 
the future of meteorology in the Australian Colonies. The 
whole question of weather telegrams was under anaious con- 
sideration. e system im present operation embraces only the 
Colonies of South Australia, Victoria, New South Wales, and 
Queensland, but a resolution was passed declaiing it desirable to 
®secure the co-operation of the Governments of Western Australia, 
Tasmania,and New Zealand in the system of inter-colonial weather 
telegrams, The facts pointed out by Mr. Tod as to the great 
regularity observed by the atmospheric disturbances in pursuing 
a course from west to east, and the statement by Dr. Hector 
that early notices could be sent from Queensland of the origin 
and progress of the dangerous and suddenly occurring cyclones 
that cross the northern part of New Zealand, sufficiently attest 
the practicability of the system of weather ings and their 
practical value. For instance, the great storm which wrecked 
the Dandenong in September, 1876, could have been telegraphed 
in sufficient time to have prevented the great loss of property 
which took place at the different ports along the coast of New 
South Wales. We have the greatest pleasure in noting a 
deliverance by the Conference togthe effect that weather tele- 
grams and forecasts shall in all cases depend upon the obseiva- 
tions used for general meteorological and climatological statistics. 
Much emphasis was laid on the establishment of highelevel 
stations with a more special view to the investigation of the 
winds ; and the Conference recommended that there Be esta- 
blished in each of the Colonies, ppon a high mountain pêak, a 
meteorological observatory for uf 
other meteorological phenomena, the most desirable positions 
being Mount Loty, in South Anstralia, 2,500 feet high; Kian- 
e 
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e special study of winds and, 
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dra, in New South Wales, 4,600 feet Mount Wellington, in 
Tasmania, 4,000 feet; Mount Macedon, in Victoria, 3,500 feet; 
and in New Zealand, Tauhara Taupo, 4,600 feet, and Mount 
Herbert, 4,000 feet. We hope tha? the Governments of the 
different Colonies wil vote the sma sums which are required to 
carry out the resolutions of the Conference, the giving practical 
effect which will certainly confer substantial advantages 
on commercial, shipping, and other interests, and contribute 
materially to a more satisfactory development of the meteorology 
of this important part of the globe. 


e 
UNIVERSITY AND EDUCATIONAL 
o INTELLIGENCE 

CAMBRIDGE. —Ąt St. John’s College Prof. Liveing Has been 
elected to a foundation fellowship, and Dr. Kennedy, Prof. 
Sylvester, F.R.S., and Prof. Churchill Babington were elected 
honorary fellows of the society. e 

The follo awards for proficiency in natural science have 
been made at St. John’s College:—-A Foundation Scholar- 
ship to Samways; a Proper Sizarship to Love, and Erhi- 
bitions to Hart (already scholar), Weldon,*Edmunds, Love, T. 
Roberts, Fleming was awarded one of fhe Hughes Prizes, 
iven to the two most distinguished third-year students in any 

ranch of study, and a Wnght’g Prize, with augmentation of the 
year’s emoluments to 100o/, The Open Exhibition was awarded 
at Easter to Scott-Taylor (City Middle-class School, Cowper 
Street), and as second Exhibition to Clementson (Newcastle- 
under-Lyme). Ot a ve 

We understand that Mr. W. J. Lewis has been appointed to 
perform the duties of Professor of Mineralogy at Cambridge 
until the close of the year, the period to which the election to 
the chair has been postponed by the University Commissioners. 





SCIENTIFIC SERIALS 

Zeitschrift fir wissenschaftliche Zoologie, May.—Prof. Zygmunt 
Kahane, on the anatomy of Tenta perfoliata, Goze, as a contri- 
bution to the knowledge of the Cestoids, with a plate and a 
woodcut. The actual facts recorded in the paper yere originally 
laid before the Academy of Sciences of Krakau in Mgy, 1878, 
and were afterwards published in a somewHfat altered form, in the 
Polish tongue, in their Proceedings. The investigations were 
carried on during the summer and autumn of 1877 in the Zoo- 
logical Institute at Leipzig, under the supervision of Prof. 
Leuckart. The history of the species is treated at length, and 
the paper extends over seventy-seven es.—Dr. G. Haller, 
Contributfon to a knowledge of the FRyroply phidee and their 
allies, with three plates: describes a new species of Listrophorus 
(LZ. pagenstecheri): On the genus IIomopus, Koch. It is not 
an independent genus, but the forms are only the larval stages of 
Dermacarus, which is desc ibed as a new parasitic genus; 7yrogly- 


phus megninit is described as a new species, Thereis a sketch of a 


delineation of the internal anatomy of Tyroglyphus and Derma- 
carns, and of the egg in these genera.—Prof, Ludwig Stieda, on 
the structure and development of the Bursa cr, with five 
woodcuts,—Dr. Hubert Ludwig, on the primary sand canal in 
the Crinoids, with some remarks on the comparative anatomy of 
the Echinoderms in general, with two plates.—-Dr. H. Ludwig, 
new contributions to the anatomy of the Ophiuroids, with three 
plates, 


e 

Journal de Physique, May.—Measurement of the elecinsmo- 
tive forces of batteries and electromttive forggy of contact of 
metals, py Ni: Pellat.—Study of polariser-prisms used in photo- 
metric observations, by M. Crova.—On the illumination of 
electrodes, by M., Colley.—On a new capillary electrometer, by 
M. Debrun.—To determine with the aid of an articulated system 
the conjugate point#of an optical system, by M, Elie. 


Archives des Sciences Physigues et Naturelles, May *5.—On 
the earths of samarshite, by M. Marignac.—Researches on the 
condensation of gases OM the surface of glass, by M. Chappuis. 
—The Siemens machine and its application to transmission of 
force, by M. Achard.—Specific heat, latent heat of fusion, and 
poinwof fusion of various refractory metals, by M. Violle. 


THE Reale Lstituto Lombarde di Scienze e Lettere, Rendiconti, 
vol xii., fasc. iv. and v.—The phylloxera considered in rural 
ecénomy, by S. Gantoni.-&Geolopical notes on the basin of 
Lake d'Orta, by Dr. Parana.—Health and beneficence ; their 


enutual relations, byDr, Zacchi, < 
` 
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Fasc, vi. and vii.i—Og the convenience of fo ing national 
nurseries of vines resistant to phylloxera, by S. Trevison.—On 
the chronological determination of Luganese porphyries, by 
Prof, Taranelli.—On the feindamental equation in the theory of 
linear differential equations, py Prof. Casorati,—Representation 
on punctuated space of some forms of the third species com- 
posed of straight lines, by S. Archieiii—On the institution of 
two new genera of arachnida, by Prof. Pavesi.—Electridity fud 
earthquakes, by S. Serpieri.i—List of of the province of 
Pavia, by Dr. Caflaneo,—Second case of peritoneal tranfusign 
with good success in an oligociteemic msane person, by Prbfs. 
Colgi and Raggi.—On a transformation of the fundamental 
equations of hydrodynamics, by Prof. Paci. ` 

e THE Kevue Internationale des Sciences biologigues, May, con- 
tains :—E. A. Schaefer, on the development pf animals.—Carl 
Hoberland, infanticide among the ancients and the moderns.— 
L. Pasteur, on the cholera morbus in fowls ; on virulent maladies 
and on vaccination.—M. Debierre, man before and on the 
threShhold of eet L a study of mtological facts and of 
comparative archeology and philology.—Notice of learned 
societies.~The Academy of Sciences, Paris.—The Academy of 
Sciences, Amsterdam.—The Anthropological Society of Paris, 

Morphalogisches Fghrbuch, vol, vi, part 2.—Dr. A. Rauber 
continues his articles on the evdlution of form and its transfor, 
mations in the development of vwertebrata, reaching its second 
section, on the multiplication of axes, pp. 56, with four plates 
and seven woodcuts illustrating various early stages of monstrous 
double-axial structures in various species of Sa and Gallus. 
—Dr. J. Brock occupies 112 pages, ilbustrated by two plates, 
in endenvouring to establish a satisfactory phylogeny of the 
dibranchiate cephalo .—Dr. H, von Thering contnbutes, on 
the vertebral column of Pifa, to the homology of its individual 
veitebree and nerves with those of other anura,—Smaller contri- 
butions by Prof Gegenbaur and by C. Rabl (on Planorbis 
development),—Reviews of German text-books of anatomy. 


Gazetta Chimica Italiana, Fasc. iii, and iv.—On the ulmic 
matter obtained from sugar by action of acids, by S. Sestini,— 
On some denvatives of 8-chlorobutyiic acid, by S. Balbiano.— 
The diffusion and physiological state of copper in the animal 
organism, first announced by Bartolomeo Bizlo, and elucidated 
by Prof. Giovanni Bizig.—Notice on the chemical constituents 
of Stereocaulon vesuvianum, by S. Paterno. 


Bulletin of the United States Geological and Geographical 
Survey of the Territories, vol, v. No. 3, November 30, 1879.— 


} A. Allen, on the species of the genus Bassaris.—W. He 


atton, the American Bembecide tribe Stizini; list of a col- 
lection of Aculeate Hymenoptera from North-Western OS 5 
Generic arrangement of the bees allied to Melissodes and 
3 Anthophora meee! Ss B. Sennett, further notes on the ornitho- 
logy of the Lower Rio Grande of Texas, made during 1878, with 
annotations by Dr. E. Coues.—Henry Gannett, ad itional lists 
of elevations, Among these is a list of the mountain-peaks 
forming the Cordilleras of North America and of their — 
Dr. Morris Gibbs, annotated list of the birds of Michigan.— 
Dr.'Le Conte, the coleoptera of the Alpine Rocky Mountain 
Regions, Part 2. < 





SOCIETIES AND ACADEMIES 
é LONDON ` 

Roygl Society, May 27.—‘' On the Structure and Develop- 
ment of the S in the Batrachia, Part IIL,” by W. K. 
Parker, F.R.S. Dbstract.) 

Some of the work brought forward in this paper was in hand 
befote the first pt was in print. That initial piece of work 
dealt only with the formation of the skull inv the common frog, 
but it was followed by another which appeafed in the PAz/o- 
sophical Tyansactions in 1876, which treated of the skulls of the 
common and of the ‘‘aglossal” toads. 


Of the latter types only two kinds are køown, viz, the nailed 


toad of the Cape (Dactylethra), and the monstrous tond of 
Surinam (Fifa), Al the bulk of the Batrachia are included in 
the sub-group ‘‘Opisthoglossa.” These have a tongue, andein 
most cases‘it 1s free de4ind and not m front ; the “ Proterogléssal,” 
Batrachia are very few in number! and the character itself (as 
Dr. Gunther informs me) is not well pronounced, . 

I have now worked out the$kullè in one or “nore stages, in 
about a tithe of the known species, an® in my second paper -in 
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both of the aberrant (‘‘aglossal”) types; in them this was done 
ın various stages, 

I am not aware that there is any “order” of any “class” in 
the Vertebrata where so large a percentage of species has been, 
or indeed need ġe, worked ont, either in the skull or in any other 
part of theip organisation. 

That which calls for it here is the great and unlooked-for 
polymorphism of the species; I may explain this by saying that 
the skull, in really important modifications, differs more in the 
species of some of the genera than it does in the orders of some 
of the classes, As an instance, it would be no easy thing to find 
a malacopterous fish differing from an acanthopterous type, in 
deep-seated essential matters, so much as the common tond does 
from the efher native species, viz, the Natterjack; and tke 
common frog has only about half as many cranial elements as the 
bull-frog of North America. 

If the metamorphosis of a single cies be yorked out 
exhaustively, it gives a range of struct characters which ises 
up from a larval creature on the level of the lampreys to 2 
reptilian form not far below the Chelonia, and evidently related 
(obliquely, not genetically) to that ‘‘ order.” 

Moreover, whilst the ‘‘opisthoglossa” have laiye with 
suctorial mouths, and a g1asi-petromyszine structure altogether, the 
larvee of the ‘‘aglossa’’ need only to be arrested as larva and to 
acquire a dense bony armature to be very close counterparts of 
the most diserre forms of the oids of the ‘‘old red sand- 
stone,” such as PArichthys and Coccostets. 

The Batmchia ghow some remarkable things in their meta- 
morphosis, both as to the size their larve obtain and the Ame 
during which metamorphosis is taking place. 

In the bull-frog (Rana pipiens) the larvee attain the length of 
about 5 inches, and take two or three years for their transforma- 
tion ; they may be hindered in this, and be made to take twice 
that time. In these the larvae bear a moderate relation, as to 
size, to the adult form, which may be 7 inches long, although 

But in a frog from the neotropical region (Psessdis) scarcely 
larger than our native form, the tadpole attains the length of 
nearly a foot, the tail acquiring a breadth of 4 inches. 

As zoologists well know, it is easy to procure ¢adpoles of this 
species, but very hard to get an adult. I am of opmion thatthe 
adult condition is not attained until 
suggests itself to ane that this species.may be the not remote 
descendant of a type which d& not finish its anura? meta- 
morphosis, i 

On the other hand, some of the neotropical forms have very 
small tadpdles. Bufo chilensis, a largegoad, has them about, half 
the size of those of our common native Batrachia, and the newly- 
metamorphosed individuals are no larger than a house-fly. 

But in Aiga the small larve are thoroughly metamorphosed in 
the mateinal dorsal pouches, and at first only doethey show a 
trace (and only a trace) of branchial tufts, 

These tadpoles, which never see the light as such, have wide 
mouths (not suctorial), and so also have the tadpoles ¢f the other 
waif of the sub-order ‘‘Aglossa,” viz, Dactylethra. In that 
kind, however, the larvae become large, and are a long while 
undergoing their transformations, which take place in the wate, 
pacing to rule, | g 

In the skull of éhe adults much variation is evidently due to 
the different size to which the species attains; some, as the bull- 
frog, are as large as the common Gréek tortoise; others grow 
scarcely larger than a bluebottle fly. As a rule these small 
kinds show two kinds of modification: they are apt to retain 
certain laval characters, and they are apt to acquire generalised 
characters sugh as do not no y appear in this group, which 
is very remarkable for the fewness of the parts or elements 
composing the adult skull. 

Some of the large forms, as Rana pipiens, have many invest- 
ing bones in their skull, such as must be looked for again in 
archaic and extinct types, swhilst others, as Ceratophrys and 
Calyptocephalus, have a cranial ture ‘that is dense, extended, 
and almost ‘‘ ganoid ;” this kind of skull, however, is found in 
middle-sized types also, as in Padobates and Nototrena, 

In the temina suctorial mouth of the larva of the Opistho- 
glossa the mandibular pier and its free ‘‘ramus” are carried 
to the fromt of the head, After transformation, in the larger 
kinds, the gape is carried behind the head, as in the cro 3 
it can be'guessed how much moffification such a change as this 
wii necessitate, 


e Rut it is evident that a low suctorial fish, such as the /edpole 
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is, must have age a totally different kind of skull and 
skeleton to that of an active, noisy, intelligent, more or less 
terrestrial reptile, such as the frog becomes. 

This necessarily great change involves some very curious and 
instructive anxachronisms, so to speak, in the appearance of 
various parts and organs. s 

A low suctorial fish would have no fenestra ovali§gor stapes, 
and in the tadpole it is some time before these appear, 

The low (urodelous) Amphibia have, in most cases, the up 
hyoid element suppressed, sometimes it is present, serving a» a 
rudimentary ‘‘ columella auris.” 

In most Batrachia this part does not appear until after trans- 
formation, and in some kinds not at all. This part especially 
shows how the tadividwal is gradually changed, art, makes it 
clear why so many variations should occur in genera and even 
species. 

Pith regard to the geographical distribution of the Batrachia, 
there are mZny things of importance which I have rather hinted 
at than expressed in this paper. 

There is a sort of facies or character about the allied 3 of 
any great geographical ‘region which makes me satisfied that 
certain ext characters repeat themselves again and again in 
different of the would. 

Thus the types of frogs that have dilated toes are evidently 
more nearly related to those with pointed toes of the same 
region than they are even to the broad-toed types of some distant 

i e 


region, 

T ghould be inclined to derive the narrow-backed teee-frogs of 
Australa from the sharp toed frogs of the Same region ; the 
same with those of India, and the same with those of the nearctic 
and neotropical territories. 

The rue frogs (“‘Ranide”) of India have many things in 
common, as also have the true frogs of North America; the 
same may be said of the sub-typical , or  Cystignathide,” 

On the whole the European and Indian territories yield the 
highest kinds; Australia and South America the lowest and 
most generalised. 


Mathematical Society, June 10.—Mr. C, W, Merrifield, 
F.R.S., president, in the chair.—The following communications 
were made :—On a binomial biordinal and the arbitrary con- 
stants of its complete solution, by Sir J, Cockle, F.R.S.—On 
the focal conics of a bicuscular quartic, by Mr. H. Hart, M.A. 
—Preliminary note on @ generalisation of Pfaff’s problem, 
Mr. H. W. Lloyd Tanner, M.A.—On the resultant of a cubic 
and a quadric inary form, by Prof. Cayley, F.R,S.—On the 
theory of the focal distances of points on plane curyes, by Mr. 
W. J. Curran Sharp, M.aA.—Geometrical note, by Mr. H, M, 


- Taylor, M.A. 


Linnean Society, June 3.—Prof. Allman. F.R.S, pre- 
sident, in the chair,—The secretary read a paper on the specific 
identity of Scomber punctatus, Couch, with the S. sconder, Linn., 
by Dr. Francis Day. The specimen on which this opinion 
is founded was captured on the coast of Cornwall in April 
last.—In a note on the anal respiration in the zcea larva of 
the decapods, by Marcus M. Hartog, he shows from an exami- 
nation and study of living larvee of Cancer that the terminal part 
of the rectum is slightly dilated, and possesses a rhythmic con- 
traction and expansion duly associated with opening and closin 
of the anus. A clue.to the ultimate transference of branchia 
respiration may perhaps be found in the Entomostraca, where in 
certain forms food is obtained by a current from behind forwards 
due to the movement of the setose or flat limbs immediately 
benina E mouth. por, Claus has shown that in Daphnia the 
said limb processes have a respiratory function, white this animal 
also possesses a well-marked anal Tespitshon =A r, G. Murray 
made a communication on the application of the result of Prings- 
heim’s recent researches on chlorophyll to the life of the lichen. 
Swonimarisiig, Pringsheim’s labours and taking into consideration 
the views of Vines, Geddes, and Lankester, Mr. Murray arrives at 
the following conclusion :—That gre have in lichens fi tissues 
as the body of the thallus and the chlorophyll screen in the gonidial 
layer ; that is, the chlorophyll is in one system of cells and the 
protoplasm apparently affected by itin another, which is in gontact. 

e light which traverses the chlorophyll contai gonidial 
layer excites in the fungal tissues the decomposition o$ carbonic 
acid,—Mr, P. Herbert Carpenter, in giving the results ¢f some 
researches of his in the form of & paper on the genus Solanocrinus, 
Goldfuss, and its relations to recent Comatulæ, stated tRat 
Schlüter was perfectly justified in uniting So/anocrinus with, 
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Antedon. The datter author does the same with Comaster, 
though to Mr. Carpenter, Goldfuss’s description of this type 
appears to differ so much from all other Comatulee that he prefers 
provisionally to regard it as distinct. Ir. Carpenter’s researches 
on the crinoids in question are base on material obtained from 
the Challenger Expedition and a study of the fossil forms con- 
tained in the Woodwardian (Cambridge) and British Musenms 5 
he thusfinds, on comparison of the hving with past Jurassic, 
Cretaceous, and Tertiary forms, that variations in tht develop- 
ment of the basals are useless as generic distinctions. 


e- 
Chemical Society, June 3.—Prof. H. E. Roscoe, president, 
in thé chair.—It was announced that a ballot for the election of 
Fellows wofld take place on June 17. The following pa 
were read :—On some products of the oxidation of paratoluidine, 
by W. H. Perkin, e present paper contains a study of the 
action of chromicacid onthe above substance. Some beautifully 
crystallised products were obtained ; one having the composition 
CyHyNg, melting at 216 — 220°, and giving a magnificent Dlue 
colour with sulphuric acid ; it has the characters of a base; a 
second base, rather less soluble, melting at 175° was also separated ; 
it has the formula C,,lI,,N;. By using glacial acetic as a 
solvent for the chromic acid in the above reaction parazotoluene 
was formed.—On the detection of foreign colouring matters in 
wine, by Dr. A. Dupré. The tete colouwfng matter does not 
dialyse ; all the artificial colongjng matters except alkanet dialyse 
freely, so that cubes of gelatine jelly soaked m the wine for 
forty-eight hours become scarcely tinged below the surface if the 
wine i. pure, obut if coloured with magenta, &c., the cube is 
stained to the mi@dle. , Alkanet is easly recognised by its 
absorption spectrum.—On the action of organozinc on wie 
upon nitrites and their analogues. I.—Action of zinc ethyl on 
azobenzene, by E. Frankland and D. A Louis. In this reaction 
anilin is formed, much gas being evolved, consisting of 3 vols. 
of ethylene to I vol. of ethylic hydride. 7o grm. of anilin were 
obtained from 80 grm., of azobenzene.—II. On the action of zinc 
ethyl upon benzonitrile, by E. Frankland and J. C. Evans. 
Cyaphenine was the principal product of this reaction; this 
substance, by the action of strong hydrochloric acid in a sealed 
tube at 250°, is converted into benzoic’acid and ammonia.—On 
the relation between the molecular structure of carbon com- 
ds and their absorption epsctra; by Prof. W. N. Hartley. 
e author has photographed the spectrasof various stibstances ; 
he concludes that no molecular arrangement of carbon atoms 
causes selective absorption, #.¢, gives absorption bands, unless 
three pairs of carbon atoms are doubly linked together in a closed 
ghain. The most remarkable substance in this respect is anthra- 
cene, which, when diluted one in 50,000,000, gives a considerable 
and distfnct absorption.—On a simple method of determi 
vapour densities in the barometric vacuum, by C. A. Bell and 
F. L. Teed. Jt consists of a modification of H6fmann’s 
apparatus,—Mr, C, T. Kingzett made a verbal communication 
to the effect that he had recently investigated the question of the 
slow oxidation of moist phosphorus in air, and had obtained 
evidence that both ozone and hydroxyl were formed. 


Zoological Society, June 1.—Prof. W. H. Hlower, F.R.S., 
president, in the chair.—Mr, Sclater made some remarks on the 
rincipal objects he had noticed during a recent inspection of the 
ological Gardens of Berlin, Hamburgh, Amsterdam, the 
Hague, and Antwerp.—The Secretary exhibited a spider of the 
genus Tegenaria, which had been forwarded to him from Cape 
own by Mr. J. H. Payne, of that place. It had been taken 
within three miles of Cape Town, on the back of a horses which 
had subsequently died, as it was sal from thepffects of the bite. 
—Mr, G. E. Dobson exhibited some new and rare species of 
bats, amongst which was an example of a new species of the 
genus Megaderma, from Australia, proposed to be called Aega- 
derma gigas, and remarkable for its large size.—Mr. Dobson made 
some er rem@ks as to the date of the receipt of the Dodo 
bones exhibited by him at a former meeting.—Logd Lilford 
exhibited and made remarks on some nests and eggs of the 
Flamingo, which hadgbeen taken in the marshes of the Guadal- 
quivir, below Seville, in April, 1879.—Lord Lilford also exhi- 
bited some fine hybrid pheasants, between males of Reeves’s 
heasant and hens of the common pheasant.—Mr. E. W. H. 
idsworth read a note on the distribution of the crayfish (4s- 
tacus) in Spain,—Prof. F. Jeffrey Bell read ‘a paper on some 
cies and genera of the Jemnopleuridæ, in course of which he 
escribed the Wethod he lad Miopted in comparing different 
species, and species at different stages in growth ; he also directed 
` - 
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especial attention to the differences in the size of the generation 
pores in Amblypneustes * formosus, and discussed the specific 
characters of Salmacis globator.—A communication was read 
from Dr, A Gunther, F.R.., containing notes on a collection of 
mammals from Jee Mr: . E. Dobson read a description of 
@ new species of bat, of the genus Natalus, from Jamaica, 
which he proposed to name N. micropus.—Mr. A. W. E. 
O’Shaughnessy read the description of a new species of lisard ef 
the genus Gtomastix, from Zanzibar, which he proposed to call 
U., princeps. ° a K 
Geological Society, May 26,—Robert Etheridge, F.R.8., 
president, ın the chair.—Prof. Frederick Guthrie, F.RaS., 
Rudolf Heensler, Ph, D., James Hulme, William Joy, Charles 
yhill, and Alfred George Savile, were elected Fellows of the 
ociety.—-The following communications were read :— The pre- 
carboniferous rocks of Chaanwood Forest (Part IIL; conclu- 
sion), by Rev. E. Hill, M.A., F.G.S., and Prof, T. G, Bonney, 
F.R.5,—In their former communications the authors had paid 
less attention (from want of time) to the northern Hiss of the 
forest than to the rest, This district has during last two 
years engaged their special attention, They had provisionally 
retained the name quartzite for the rocks exposed about Black- 
brook, &c., probably the lowest visible on the forest. This 
name proves to be inmppropriatg, and they propose to call the 
oup, which contains much fine detrital volcanic material, the 
lackbrook Series. They have alf> reason to believe that the 
anticlinal fault is less than was supposed, and that we have here 
a fairly unbroken base for the forest rock already déscribed. In 
this case there ought to be re ntatives of the great agglome- 
ratic masses on the western side of the ahticlinal (High Towers, 
&c.). The authors believe that they have found these, though 
as much finer and more water-worn detritus, in the greenish 
ts above Longcliff and Bucklill. The authors also believe 
t they have succeeded in tra a coarse agglomerate with 
slate fragments round about three-fourths of the circumference 
. of the forest. Further notes upon the district of Bardon Hill, 
Peldar Tor, and Sharpley are given, and the origin of the re- 
markable rock of the last, so luke some of the Ardennes por- 
phyroids, is discussed ; the authors believe it to be a volcanic 
, altered by the passage of water or of acid gases. Descrip- 
tions of the micsoscopic structure of some of the rock fragments 
included in the coarse agglomerate and of some of the slates are 
given, Also a notice of two small outbursts of igneous rock of 
the northern syenite type, previously unnoticed, are mentioned. 
—-On the geological age of Central and West Cornwall, by J. 
H. Collins, F.G.S. The author divided the stratified rocks of 
this district into four groups, as follows —1. The Fowey Beds, 
mostly soft shales or fissile sandstones, with some beds of reofing- 
slate; no limestones or conglomerates. These beds cover an 
area of not less than eighty square miles, and contain numerous 
fragmen fish-remains and other fossils, many as yet undeter- 
mined, the whole, however, indicating that the s are either 
Lower Devonian or Upper Silurian. The strike of the beds is 
north-west to south-east, and they are estimated to be not less 
than 10,000 feet thick, 2. Zhe Ladock Beds, consisting of slaty 
beds, sandy shajes, sandstones, and conglomerates ; no lime- 
stones and no fossils, They cover an area of more than 100 
square miles to the west and south of St. Austell, strike from 
east to west, and overlie Lower Silurian rocks unconformably. 
They are estimated at from 1,000 to 2,000 feet thick, 3. Zhe 
Lower Silurians consist largely of slates and shales, with some 
very thick conglgmerates (one bemg at least 2,000 feet thick), 
some quartzites, and a few thin beds of black limestone. The 
quartzites and limegones have yielded fossils (chiefly Orthide) 
which are pronounced to be of Bala or Caradoc age by Davidson 
and others, The total thickness of these beds is estimated at 
23,000 feet, and the fossils are found in the upper beds only. 
Instead of occupying only about twelve square miles, as shown 
on the Survey maps, they extend over nearly 240 square miles, 
and reach sguthward beyond the Helford River, and westward 
to Marazion, The strike of these rocks is from north-east to 
south-west. 4. Zhe Ponsanooth Beds occur beneath the Lower 
Silurians, and unconformable with them (strike north-west to 
south-east); they aie often crystalline, and are estimated at 
10,000 feet thick, Each of these formations has its own set of 
intrusive rocks; each has been contortedand in part deniwded, 
away before thè deposition of its suctessor. The various granitic 
bosses have been pushed through this qjready complex mass of 
stratified rocks without matenalfy altering theiestrike, which 
does not in general coincide with the fime of junction, The 
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Chemical effects of the igneous intrusions are generally consider- 

able, and somewhat proportioned to their relative bulk.—On 
a second Sieg ilar group in the Malvern Hills, by C, 
Callaway, D.Sc. F.G.S. 


Anthropological Institute, May 25.—Edward B. Tylor, 
F.R.S., president, in the chair—Dr. H. Woodward ex- 
tracts fromip paper by Prof, J. Milne, F.G.S., of the Imperial 
College of Engineering, Yedo, on the Stone Age in Japan, The 
author described, from personal examination, many of the 
ar logical remains in Japan, Kitchen-middens are abundant, 
and are ascrıbed to the Ainos, the ornamentation on the pott 
resembling that still used by the Ainos of to-day, The shells 
and bones found in the middens were enumerated and described. 
The stone iafplements found in Japan include axes, arrow-heads, 
and scrapers, Many of these occur in the middens. The axes 
are formed generally of a greenish stone, which appears to bea 
decomposed trachytic porphyry or andesite, The inos used. 
stone implements up to a comparatively modem date. Tumuli 
occur in many parts of Japan, as well as caves, both natural and 
artificial Prof. Milne had opened one-of the latter, and found 
the interior covered with inscriptions. The Japanese themselves 
make valuable collections of stone implements, old pottery, &c., 
the favourite notion among them being that such things were 
freaks of nature. Several fragments of pottery, shells, and other 
gemains from pea exhibited.—Mr. C. Pfoundes 
read an interes aper on the Japanese le, their origi 
and the race as it nib exists, Pasong over the. fabulous psy 
we find the Jepan commence their era and history about the 
same time as that of Rome, B.C. 660 ; the first Emperor, Mikado, 
or Ruler, established himself in the vicinity of Kiote, not very 
far from the present treaty ports Osaka-Kiogo. For centuries 
history teems with accounts of efforts to civilise the people, and 
the wild and intractable aborigines were gradually driven north- 
ward, until they settled in the North Island, where they [still 
exist and form the bulk of the present inhabitants. Mr. Pfoundes 
exhibited a valuable collection of photographs and drawings in 
illustration of his paper, together with articles of Japanese 
manvfacture and some fine specimens of tapestry. 

Entomological Society, June 2,—Sir John Lubbock, Bart., 
F.R.S., president, in the chaw.—Miss Georgiana Ormerod, of 
Isleworth, and Mr. Hy. Lupton, of Chapel Allerton, Leeds, 
were elected Ordinary Members,—Mr. @f. J. Walhouse exhibited 
a collection of mots from ore, on the Malabar coast, 
many of the species of which resembled palearctic forms.—Mr. 
J. A. Finzi exhibited, on behalf of Mr. Lowrey, a bred specimen 
of Arciia fuliginosa which possessed only one antenna. The 
President stated that he had occasionally bred ants with only one 
antenna, and on one occasion had es a specimen with no 
antenne at all.—The President also exhibited specimens of a 
new Australian ant received from Mr. Waller, whigh agreed with 
the genus ire dad of Wesmael, in ha an*immensely 
distended abdomen, so that the insect actiatly serves a3 an 
animated honeypot.—The Rev. H. S. Gorham communicated 
the concluding portion of his Materials for a Revisfon of the 
Lampyriak. 

Victoria (Philosophical) Institute, June 8.—Annual Meet- 
ing.—The Right Hon. the Earl of Shaftesbury, K.G., in the 
chair.—Prior to the gdlivery of the address by Bishop Cotterill, 
D.D., F.R.S.E., the honorary secretary, Capt. F. Petrie, read 
the report, from which it appeared that the total number of 
Members was now 835.—The subject of the annual address was 
one aspect of the relation between the scientific and the religious 
view of the universe. 


od VIENNA 


Imperial; Academy of Sciences, February 19.—The fol- 
lowing among other papers were read :—On the relation of the 
muscle-current to local chemical changes of the muscle substance, 
by Dr, Biedermann.—On orthpethylphenol, by Drs. Surda and 
Plohn.—Theory of conic eieh the fourth degree with a 
double conic section, by Herr Ameseden.—Changes of form of 
electrical Sgur by magnets, by Prof. Reitlinger and Dr, 
Wachter. -On ventilation in schoolrooms, by Herr Nachtmann, 
—On the decomposition of nitrososulphhydantoin with bases, "and 
on a new acéd, nitrosothioglycolic acid, by Prof. Maly and Herr 
Andreaschy 

March 4.—On the orbit of tfe planet Ino (173), by Dr, 
Beclter.—Determination of the absolute velocity of current 
electricity from Hall’s phenomenon, by Prof. yv. Ettingshausen, 
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“—On a law of the stimulation of terminal nerve-substances, vf 


Prof. Mayer.—Contributions to the photochemistry of bromide 
of silver, by Dr. Eder.—Notices on the formation of free 
sulphuric acid, and some other chemical relations of gasteropoda, 
especially of Dolium galea, by Prof. Maly.—On the theory of 
normal surfaces, by Prof. Peschka,—On cinchomerqnic acid, by 
Dr. Skraup.—On aldehyde resin, by Herr Ciamicifa.—On an 
extension of the limits of validity of some general propositions 
of mechanics, by Prof. Simony.—On oxycuminic acid and on 
the action of nitrous oxide on organic compounds, by Prof. 
Lippmann and Herr Lange, 
arch 11.—The orthogonal-axonometric contraction circle, 
by Prof, Pesar,—Electrolysis of organic substances in aqueous 
solution, by Prof, Habermann,—Action of oxalic amd sulphuric 
«acid on naphthol, by Herr or Sie dipropyloresorcin and 
some of its derivatives, by Herr iof.—On idryl, by Dr. Gold- 
schmiedt.z-On direct introduction of carbonyl groups into 
henols and aromatic acids, by Herr Senhofer and Herr 
Brunnen. -Remarks on Cauchy’s theory of double refraction, by 
Prof. v. Lang.—Determination of path of comets discovered at 
Pola in 1879, by Herr Palisa. 

March 18.—Heliotropic phenomena in the plant kingdom 
(second part), by Prof. Wiesner.—On the projective construction 
of curves of the second order, by Prof. Binder.—On Sturm’s 
series, by Prof. Gegenbauer.—A hydraulic motor, by Herg 
Kauer.—The alteration of molecular weight and molecular 
refractive power, by Prof. Janovsky.— the tannic acid 
of oak-bark, by Herr Etti.i—On some tegiary @&hinida from 
Persia, by Herr Fuchs. Suiphur compounds of chromium, 
by Prof, Lieben.—Behaviour of bone gelatine in dry distillation, 
by Dr. Weidel and Herr Ciamician.—On the determination 
of the halogens in chlorates, bromates, and iodates, by Herr 
Fleissner. y 

April 8.—The following among other papers were read :— 
Theory of motion 6n developable surfaces, by Herr Wittenbauer. 
—The inflorescences of Marchantiaceæ, by Prof. Leitgeb.—On 
the magnetic action on fluore:cence light excited by the negative 
discharge in a vacuous space, by Prof. Domalip.—On discrete 
vortex lines, by Dr, Marguess.—Contributions to the photo- 
chemistry of bromide of silver, by Dr. Eder. 
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bad 

Academy of Sciences, Jume 7.—M, Edm. Becquerel in the 
chair.—The following papers were*read:—On a bromised 
derivative of nicotine, by MM. Cahours and Etard. The 
formula is C,,H,,N,Bg,.—Geological history of the English 
Channel (first pat), by M. Hébert.—M. Daubrée gave £ résumé 
of a study entitled ‘‘ Descartes, one of the creators of cosmology 
and geology.” Descartes considered all celestial phenomena as 
simple dedeebons from laws of mechanics, affirmed the unity of 
composition of the physical universe, perceived the capital ré/e 
of heat in formation of our globe, &c.—M. du Moncel presented 
a third edjtion of his work on the telephone, microphone, and 
phonograph.—M, Chancel was elected correspondent in chemistry 
in place of the late M. Favre.—Theorems on the decomposition 
of polynomes, by M. Carrére.—Result of treatments of vines 
attacked with phylloxera, by M. Boiteau. The vines treated 
for three years past (with sulphide of carb8ng are thriving beauti- 
fully. Infected vines over fifteen to twenty years old, which can- 
not renew their radicular system, should be replaced by young 
plants. The best method of application is that in parallel lines, 
with doses of 20 gr. per square metre applied in two or three 
holes. The sulphide even seems to stimulate the vine,—New 

eneration of the surface of the wave and varion í nst uctions, 

y M. Mannheim-—-On ternary cubic forms, by M. Poincaré.— 
On irreducible functions according to a prime modulus, by M. 
Pellet.—Remark relative to two integrals obtained by Lamé in 
the analytical theory of heat, by M. Escary.—On the partition of 
numbers, by M. David.—Direct measurement of the interior resist- 
ance of magneto-electric mackines in motion, by M, Carnellas, 
The induction of the electro-magnets and the metallic cheeks 
is obviated by rotating the (Gramme) iing mounted carefully 
with its brushes on wooden supports, and the effects of terres- 
trial induction are avoided by opposing to each other thse effects 
in two similar Gramme rings, mobile under the samg conditions, 
with axes parallel, The ring (at rest or rotating) issmade the 
fourth side of a Wheatstone Bridge formed by Siemens’ universal 
galvanometer, The resistance of the ring in motion (450 urns 
per minute) shows.an increase of 25 per cent, on that of the 
ring at rest.— Transformation of gampowder in the metallic cass 
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of infantry cartridges, by M. Pothier., A diminished velocity of 
balls of cartridges that have been long charged, and diminished 

of fire, are accounted for by g proved chemical de- 
composition of the powder in contagt with the metallic case, the 
quantity altered varying accordigg to atmospheric influences, 
especially moisture, at the time of manufacture or during storage, 
Experiment proved zinc to have most action, then followed cop- 
ptr. ‘Lead, tin, and iron affect the powder less. High tempera- 
ture accelerates the transformation if the powder “s moist.— 
Optical arrangement for firing within cover&l batteries, by M. 
de Fraysseix. By means of a lens and screen the artilleryman 
is enabled to take better aim. M. Ed. Becquerel called atten- 
tion to previous devices of the same kind.—On colloidal omde 
of iron, by M. Magnier de la Source, The composition of th¢ 
soluble ferric hydrate is that of the normal hydrate.—On a new 
sulphate of alufhina (sesquibasic ‘sulphate of alumina), by M. 
Marguerite. One method of preparation is decomposition of 
alum of ammonia by heat. Three others are indicated.—Action 
of chlorine on sesquioxide of chromium, by M, Moissan.-#On a 
combination of allylic alcohol with aakri baryte, by MM. 
Vincent and Delachanal.—On the fixity of composition of plants ; 
ratio between the fecula, phosphoric acid, and mineral substances 
in potato, by M. Pellet. While these show constant ratios 
there are great differences in thg proportions of the chief alkalis, 
lime and potash; but there is equivalent substitution of these 
alkalis, so that the quantity of sulphuric aciq necessary to saturate 
all the bases is sensibly the same. Silica and nitrogen vary 
pretty largely, —. lysis of the seeds of beet, by MM. Pellet 
and Liebschutz,—eDisinfection and conservation, from an agri- 
cultural point of view, ôf animal matters, and notably blood, by 
use of bisulphate of alumina and nitric acid, by M. Vauteler. 
They act by coagulation, &.—-On the physiological effects of 
aythrophl e, by MM, Lee and Bochfontaine. It acts both on 
the heart and the respiratory apparatus, and may prove a useful 
clinical agent.—On some anatomical characters of Chiroptera of 
the genus Cyxonycteris, by M. Robin.—On the metamorphosis 
of Perosopestona, by M, Vayssitre.— On a peculiar modification 
of a parasitic Acarian, by M, Megnin. The eggs of a Chevietus, 
on an American Grosbeak, were found protected by fine tissue, 
lke that furnished by certain Arachnides,—Helminthological 
observations and expeiimental researches on tha disease of work- 
men in the St. Gothard, by M. Peryoncito. The numerous 
workers who have become anemic have been preyed upon by 
certain small worms, and this quite lains the anemia, A 
similar malady was observed in making the Mont Cenis tunnel.— 
M. d’Abbadie presented a work by Mr. Knipping on the cyclones 
of 1878 in the China Seas, 
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A STEP BACKWARDS 


WE are glad that Sir John Lubbock has given aotiee 

thfat he will call attention to the Education Code 
and move a resolution, unless indeed the Government 
themselves are sufficiently wide awake, patriotic, and 
liberal in its best sense, to step in and present Lord 
Worton’s resolution in the House of Lords the other day 
from attaining the issue desired by the educgtional obstruc- 
tionsts. Lord Norton's hostility to popular education is 


notorious, and on Friday he had the honour of being: 


supptited by several reverend bishops, who are supposed 
officially to yearn after the highest welfare of the people. 
The effect of Lord Nortons resolution would be to cut 
out everything like real education and training from our 
elementary schools,“and leave nothing but the minimum 
of instruction in the three R’s. »It' seems hard to have to 
go over the old ground again, and to show that the 
pittance of education which Lord Norton and those who 
side with him would allow the vast fhajority of the 
children of the nation, is really no education at all. The 
objection apparently of Lord Norton to the retention 
of the specific subjects of the fourth schedule is that 
their introduction has been too successful; that in 
some schools the talents of a few pupils under this 
system have been so developed that they have been 
continued at school beyond the age of fourteen. Con- 
sidering the ample opportunities which charity has pro- 
vided for the education of the children of the class to 
which Lord Norton ard his supporters belong, it seems 
to us mean in them to grudge the pittance expended by 
the country in encouraging a few hundred clever boys of 
the humbler classes to pursue their education to a degree 
for which they have shown special aptitude. We are 
especially surprised to find!among the supporters of Lord 
Norton’semotion the Duke of Richmond and Gordon, 
who thus condemns the very code which was drawn up 
under his auspices and which was worked under his 
superintendence for five or six years without any apparent 
suspicion on his part that it was not the best possible of 
all codes. Of tourse our enlightened statesmen would 
never stoop to degrade a subject of such national 
importance into a party question, and therefore the 
Duke of Richmond and the other enlightened and 
reverend supporters of the persistent opponent of 
popular > educafion, did not surely realise the effects 
of their vote, Jhe real im of Lord Norton’s reso- 
lution, there can be no doubt, is to stifle all; training in 
science out of elementary education. We trust Sir John 
Lubbock will have an opportunity of speaking on the 
subject in the House of Commons, and feminding our 
legislators of some of the facts in his impressive speech 
of 1877. They evidently require to be reminded of what 
the real object of education is. Mere reading, writing, 
and arithmetic is but a poor and inefficient equipment for 
those who will have throughout life the hardest strugglé 


with their physical surroundings,” Crime and disease, it* 


has been again and again proyed, arg more the result of 

ignorance than of anything else—“ignorancé, not of the 

three R’s so much as ignorance of our own bodies and of 
"VoL xxn- Nő. 556 





the laws of that nature by which we are surrounded and of 
which we form part. Ina former discussion in Parliament 


were appalled by the mere name of science as connected 
with educption, as if it were something beyond the-com- 
prehension of any but a select few, and far too remote 
from, human interests to be of any use in a system of 
cletMentary education. But Mr. Playfair also showed that 
what was meant was merely natural knowledge, a know- 
ledge of the facts and laws of nature, a knowledge of our 
own bodief and of the things outside our bodies with 
which daily every one comes in contact. In the speech 
already referred to by Sir John Lubbock, and reprinted 
in his “ Political Addresses,” he shows that grathmar and 
even history, as ordinarily taught, are far more difficult 
and much less interesting than the elements of natural 
knowledge, which he maintains ought to be introduced 
into our elementary schools. Much more, he shows, 
could be advanced against the utility of teaching grammar 
ehan against teaching the elements of- physiology or 
domestic or politieal economy; and history, as taught in 
most text-beoks, js a farrago of figures, crimes, murders, 
and battles. Lord Norton is evidently so completely 
ignorant of the real nature of science—which has to do 
with tangible, hard, every-day facts—that he thinks all that 
is necessary might be learned from a judiciously compiled 
reading-book. The fact is no book of any kind need be 
required by a competent teacher, and the whole aim and 
end of science teaching would be missed if it dealt with 
words and not things. 

If it is desired to turn out men and women with well- 
trained, observant minds, fitted to grapple with the 
circumstances of the every-day life of the bulk of the 
people of this contry, then the education which results 
from an acquisition of some of the most elementary laws 
and facts of nature is absolutely necessary. Moreover it 
has begn clearly shown that in schools where a little 
science is properly taught the pupils are much further 
advanced as readers than in schools where there is no 
vaiiety apart from the old-fashioned three R’s. We 
cannot believe that Lord Norton’s resolution will meet 
with any support outside the House of Lords; should it 
reach the House of Commons we are sure that body will 
have too much respect for the bulk of its constituents 
to insult and injure them by approving of any such 
retrogressive stepig ° 





FRESHWATER RHIZOPODS OF NORTH 
AMERICA 


United Statesy Geological Survey of the Territories— 
Freshwater Rhisopods of North America, By Joseph 
Leidy, M.D., Professor of Anatomy in the University of 
Pennsylvania and of Natural History in Swarthmore 
College, Pennsylvania, e (Washington: Government 
Printing Office, 1879.) ° 

i aes scientific history of the freshwater rhizopods 

begins only a little anterior to the Declaration of 

Independence. Résel (1755) knew of the existence of such 

forms, whjch puzzled him. Linnzeus (1760) named one of 

ethem Volvox chaos ;—polymorfho-mutabilis, the form of 
whose body was Proteo inconstantior. But with the increase 
ithe powers of the objectjves used with the microscope, 
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on this subject Mr. Playfair showed that many people’ 
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so did the knowledge of these forms increase. Ehren- 
berg and Dujardin led the way to'a brilhant series of 
discoveries, which have been continuous, and never more 
numerous than during the last twenty years. 

One protozoon was on the roll-call of the systeya lature 
—who could count the vast multitude known td us now? 
The very list of the provisionary classes and sub-classes 
would be a long one. à 

On some of these classes splendid monographs have 
been written, among which those of Stein, Carpenter, 
Claparède, Haeckel, Wallich, and Brady may, be men- 
tjoned, while the authors of papers on special genera and 
species would be too numerous to quote. 

Most ofthe authors referred to have worked among the 
European forms, but Carter added greatly to our know- 
ledge of those to be met with in the Island of Bombay. 
Africa and America were unknown countries ; while the 
former still remains so, the persevering efforts of Dr. 
Joseph Leidy for the last ten years have gradually un- 
folded to us the rhizopodal wealth of North America, 
and have culminated in the publicatign of the finely- 
illustrated work that we proceed to notice. ě @ ; 

As preliminary we are reminded that “there is no ve 
fixed system of classification for this class. Dr. Leidy 
treats of the fresh-water species only, as found in the 
orders Protoplasta, Heliozoa, and Foraminifera, the first 
two being commonly designated “Freshwater Rhizo- 
pods.” These, writes Dr. Leidy, are to be found almost 
everywhere in damp or wet, but not over shaded positions; 
they are especially frequent and abundant in compara- 
tively quiet waters, which are neither too cold nor yet too 
much heated by the sun. They are to be found among 
moss in spongy places gron damp tocks. They hide away 
among sphagnum-leaves, at the rootse of sedges and 
grasses on the bark of tre€s, Once, we remember, Dr. 
Leidy got quite a store of them in the fork of an old apple- 
tree. Sometimes a depression or fissure in a rock, some- 
times even the crevice of a wall or of the pavement, affords 
them space enough. We have taken them almost at the 
equator. Dr. Wallich has described many from within 
the Arctic circle. The favourite habitation of many 
forms is the light superficial ooze at the bottom of still 
waters. ff this be gently collected, there they will be 
found grazing among the desmids and diatoms fond of 
such quarters. The dark deep mud that will be found 
below this it is as well not to stir; i, is a layer in which 
life turns to death, and its odour is nevêr pleasant. But 
again, these rhizopods are to be found in that creamy, 
flocculent matter that half floats on the surface of great 
pools, The expert collector will soon get to know the 
difference in these “ creams ’’—some so rich in treasures, 
some containing nothing but dead cells and empty lorica ; 
then again Dr. Leidy found these rhizopods in no place in 
such profusion, number, and beauty of form as in sphagnous 
bogs, living in the moist or wet bog moss (Sphagnum). 
“t Sometimes he found thisemoss actually to swarm with 
multitudes of these creatures of the most extraordinary 
kinds and in the most highly-developed condition. A 
drop of water squeezed from a little pinch of bog moss 
has often yielded scores of half a dozen genera and a 
greater number of species’ ‘‘ Frequently, how@ver,” he 
adds, “the sphagnum of many localities contains compara- 
tively few rhizopods, though I have rarely found them 
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entirely absent from the moss.” ẹIn Ireland the very 
reverse of this seems to hold true, and the exceptional 
multitudes have not yet turned u 

Dr. Leidy’s volume is issued ginder the modest title of 
a “ Report,” so that it seems desirable to mention that it 
fogms,a large quarto volume of 324 pages, illustrated with 
48 coloured plates. The printing and paper of the 
volume are simply perfection, like, indeed, ‘most of the 
work issued from the Government printing-office at 
WaShingtgn, and brought out under the superintendence 
of Dr. F. V. Hayden. It forms one of the volumes of the 
United States Geological Survey, and its publication® 
betokens an enfightened zeal on the part of the United 
States geologist in charge. As to the illustrations, we 
think the author quite unduly hard in his estimate of 
them. He says: “The illustrations accompanying this 
work, done in chromolithography, are not equal in execu- 
tion to my desire,” and he regrets thé absence from the 
States “ of those accomplished artistsérom Germany and 
France.” To our mind, as chromolithogiaphs, the illus- 

: è 3 ; 
trations are excellent. The drawings are recognisable at 
a glance. The slight hardness in outline and sharpness 
of colouring are not defects to be made over much of, 
and we feel sure that these plates will be for the most 
part recognised as good and excellent representations of 
the forms described. 

There aie about seventy-five species, including those 
of all orders, specially described in this volume, and it is 
a pleasure to note how few new genera are proposed. 
Speaking in general terms, Prof. Leidy seems to believe 
in there being a very large range of variability in the 
species, but it is not improbable that a more lengthened 
study of the forms might considerably modify his views.. 
Any discussion on such points would be out of place in 
the present notice. A controversy as to what is a species, 
what a variety, would seem captious over a book quite 
full of the facts in nature as Dr. Leidy found them, and 
from Which he leaves one in full confidence to draw their 
own opinion, 

One very lovely form to this only known from North 
America is called by Dr. Leidy Hyalosphenia papilio. It 
is doubly interesting as marking an era in its describer’s 
life. It iscommon and at times exceedingly abundant in 
moist bog or sphagnum, or sphagnous syamps, but it is 
not found in ponds unless accidentally. “No other lobose 
thizopod has more impressed me with its beauty than 
this one. From its delicacy and transparency, its bright 
colour and form as it moves among the leaves of sphagnum, 
desmids, and diatoms, I have associated i with the idea 
of a butterfly hovering among flowers. From its com- 
parative abundance, the readiness aff certainty with 
which it may be obtained and observed, and from its 
transparency, which allows its structure to be well seen, 
it is peculiarly well adapted for the study of the life- 
history of its order; I have collected it from early spring 
to late autumn, and have retained it alive in A pee in 
a glass case in wiħter. This interesting rhizopod, found 
together with a profusion of other remarkable microscopic 
ferms of both animal and vegetable life, of which many 
are ħovel and yet undesçribed, recalls pleaging recollec- 
tions of excursions into the sphagnous bogs, cedar swamps, 

"and pine bartens in tke southern region of New Jersey. 
These localities hav®@ special charms for the botanical 
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The authors proceed to describe the appearance of the 
c with terminals of various forms at different distances 
and with various pres#ures. It was found that the light 
emitted by different part’ of the arc was not of the same 


tendenc 


y to break. up. 


I e 


into. distinct entities, as showy at 
_ diagram, Fig. 4, which only indi- 
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gative terminal, near which there was 
nown dark discharge. - i 
ure was diminished the arc widened out, 
il at last the entire surface of the negative disk was 
vered with a luminous halo, and the discharge took up 
stratified appearance. 








nd carbonic acid are illustrated by copies of photographs 
d drawings in mezzotint, as shown in the Plate. 


arc. in air between two points at various distances 
nd pressures with a constant number of cells, Temp. 
27C. The references ave to the Plate 
11,090. cells, distance 0°54 inch, pressure atmospheric, 
current 0'02456 W; the total resistance of battery and 
arc was found to be 461,500 ohms, that of the arc, by sub- 
lituting wire resistance, 27,550; whence the potential | 
veen the terminals was 657 cells. The appearance of 
` the arc is shown in the plate, Fig. 20; it exhibits clearly the 
endency to break up into luminous entities ; the photo- 
raph of which this is a copy is nearly full size, and was 
btained in twenty seconds, ` All the other copies of photo- 
s are on a reduced scale. As the batteries were | 
_aindergoing the annual overhauling, the number of cells, | 
some being removed from time to time, was somewhat | 


intensity throughout, and that from the first there was a | 


bright portion of the arc, this never | 


The appearances presented by the arc in air, hydrogen, | 


| 


| 003259 W, depression 22 mm., total pressure 107/9 mm: 
| ratio of increased pressure 1'256. The centra 


| ratio of increa8ed pressure 1'307. The central spindle 
































Fig. 4, in which the central spindle is broki 
several luminosities.—Distance X 4 = 2°32 inches, 
sure 142°6 mm., 187,631 M, current 0'04474 W, depres 
sion 19 mm., total pressure 161°6 mm. ; ratio of increase 
pres Pas pees 
Fig. 5, from a photograph in 15 seconds ; in’ this t 
centfal spindle is split up into bright entities connecte 
by “less bright portions.—Distance x 5 = 29 inches 
Pressure 112°6mm, 148,157 M, current 0'03459 W, depres- 
sion 19 mm., total pressure 1316; ratio of ini ; 
pressure 1'169. : 
Fig. 6 from a photograph in 15 seconds. The lun 
entities Sti seen, but are less marked.—Distane 
3°48 inches, pressure 99'4 mm., 130,789 M, current o'o, 
W, depression 21 mm., total pressure 120°4 mm. ; ratio 
increased pressure 1'211. Orinar 
Fig. 7, from a photograph in 15 seconds.—Distance 
X 7 = 4'06 inches, pressure 85'9 mm., 113,026 M, current 


divided into two luminosities, with a tend 
a third near the negative. Se 
Fig. 8, from a photograph in 15 seconds, 
X 8 = 4°64 inghes, pressure 71°6 mm., 94,210 M, cı j: 
o'02693 W, depression 22 mm., total pressure 93°6 mm. 


nearly of the same character as Fig 7. 

Fig. 9, from a photograph in 15 seconds —Distance 
X 9 = 522 inches, pressure 65'5 mm., 86,184 M, cutrent : 
0°02693 W, depression 22 mm., total pressure 875 mm: 
ratio of increased pressure 1'336. The bright entities 
show a tendency to break up into less-bright porti z 

Fig. 10, from a photograph in 15 secon 
X 10 = 58 inches, pressure 64'4 mm., 84,73 
0°03071 W, depression 20 mm., total pressure 
ratio of increased pressure 1°310. The arc rese 
seen in Fig. 9. Ba 

The appearance of the arc between disks. 
at the various pressures used in @etermining the pot 
necessary to produce a diseharge, is represented in the 
plate, Figs. 11-19. ° 





ė M Cells Secon 

Fig. ts at pressure of 18.684, with 609, fr@m a photograph taken in 

no IZ v 58,584 4, 1200 » ” 

13 ” 141,974 s, 2400 a » 

» I4 A 252,368 ,, 3600 » on” 

o 15 ” 386,316 ,, 4800 5 7 

sy 16 » 558.816- ,, 6300 » ” 

>» 17 ss 538.8156 ,, 6300 ” r 

3408 i 651,315 4, 7760 ” n 

» 19 s 1,008,421 | ,, 10,920 ” z 


eo 
The arc in hydrogen between two points... Temp, 16° 
10,940 cells 8 oe 

Distance 0°75 inch, pressure 745 mm., 
001575 W, the Sippearance is represe 
Figs. 21 and 22, the first copied from a | 
obtained in § seconds, the second in 15 secon 



























less in the following experiments, namely, 10,940. 
‘ig. 1, fromga photogmph obtained in 10 seconds.— 
essure atmospheric 7486 mm., 985,000 M, distance 
8 inch, current not observed, no depression of the | 
cury in the gauge was noticed ; indeed, it will be seen i 
the higher pressures the depression is generally | 
lan at the lower, up to a certain point, 
<4 from a photograph in 15 seconds.—Distance | 
58 X 2=1'16 inch, pressure 294°9 mm., 388,026 M, 
current 0'02881 W, depression 16 fnm., total pressure 
94°9 + 16 = 310°9; ratio of increased to normal pressure 
S$ 1'054 tor. It will be observed that the central spinglle 
as become bifurcated about midway. . 
ig. 3, fom a photograph*in 15 seconds.—Distance 
= 1'74 inch, pressure 191°3 nm., 251,711 M, carrent 
060 W, depression 17 Mm., total presfire 208°3 mm. 
of increased pressure 1'088. The bifurcation i 


ntin this giro. 


2 
ri 
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| 
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| 3856 mm., 507,368 M, current 001575 W, depression} 1 
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central spindle breaks into a brush-like form towards the 
negative, there is then a dark interval between it and the. 
glow on thgnegative. 
Fig. 26, from a drawing.—Distance og inch, pressur 
745 mm., 980,263 M, the discharge passed intermittently, 
so that the current could not be read off on the’ galvano- 
meter. The appearance is represented full size. 
Figs. 23, 27, 28.—Dismance 09 X 2, 1°8 inch, pressure 
mm., total pressure 399°6 mm., ratio of increased pr Sur 
1'o4. Fig. 23 is from a photograph in 13 second h 
distante between the brush-like termination of the ¢ 
spindle and the glow on the negative has rel 
increaged. Figs. 27 and 28 are other fe 
copied from drawings. id coos 
“Fig. 24, from a photograph in 15. second 
X 3, 2'7 inches, pressure 317°8 mm, 4 
0°00580 W, depression 1§ mm., total pr 
e e 
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ratio of ‘increased pressure: 1'04. The central spindle | a nebulosity which completely filled*the end of the tube. 
relatively still shorter; > At times only the terminals were | The tube glowed brilliantly with a blue fluorescent light, 
illuminated, but sometimes strata formed on the positive | which proved to have great actinec power. A dry-piate 
terminal, Fig.'29 is another representation copied from photograph obtained in five secogfls records a very curious 
a drawing. phenomenon, namely, that the outer boundary of the 

Fig. 25:—Distance x '4,°3°6 inches, pressure 170°5\nm., 
224,342 M, 6300 cells, current not measured, The ceftral 
spindle has decreased relatively still more. 

Fig. 34, Distance X 7, 6°3 inches, pressure 3 mnt., 
3947. M, 1200 cells, the bottom point positive current 
003896 W, a splendid stratification, though somewhat 
unsteady; the figure partly copied from a yrgiosraph 

artly from drawings. It was thought at first that well- 
a&@fined strata would not be formed in a jar of such large 
diameter with the quantity of current at disposal, but this | 
experimen? shows that this conjecture was unfounded. 
The negative glow completely fills the neck of the jar. 

Fig, 31.—Distance 6'3 inches, pressure 2°4 mm., 3158 
M; 1200 cells, current 0'02728 W, a very steady stratifica- 
tion when the ‘bottom point was positive; this curious 
stratification completely overlapped the whole surface of 
the bottom point and the brass holder, as if pushed back 
by a force emanating from the negative, the glow around 
the negative completely filled the uppe portion of the 
Jar, e 
An inner tube was now inserted in the ell-jar in order 
to ascertain whether ‘the contraction of the space sur- 
rounding the discharge would. have any effect on the 
production of strata. A number of holes had been drilled 
in opposite sides of the ‘tube, which is 8 inches long and 
18 inch in diameter. These holes were drilled with the 
object of straining very fine ‘platinum wires across at 
different heights for ascertaining the temperature of the 
arc at these positions, but in the experiments about to be 
described there were no wires. | 

The bell-jar. was. refilled with. hydrogen and ex- | 
hausted ; distance of points 63 inches, pressure 2 mm., 
2,632 M, 2,400 cells; when the top point was positive 
there was a productiofi of ordinary stgata resembling 
(Fig. 32). But when the bettom was positive a very 
remarkable phenomenon was obserfed, namely, the pro- 
trusion of strata through the small holes, 4th inch in 
diameter, in the walls @f the inner tube, this being agcom- 
panied by.an overpouring of negative discharge above the 
top of it (Fig. 33). It seemed as if the positive discharge 
sought a complete neutralisation with negative electricity 
beyond the @onfines of the tube, the area of which was too 
small to permit of complete relief. The close confinement 
of the discharge at the bottom end of the tube which rests 
on the glass plate of the pump may account for the non- | 
oozing out of strata through the holes when the top point 
was positive. 

Some gas let in, pressure 4 Mm., 5,263 M, 2,400 cells, 
current 0'15470 W, a well-defined strafifecation occurred 
when the bottom point was negative, but no oozing out 
through the holes in the tube, Fig. 32. 

In order to prosecute their experiments in a vessel of 
still greater capacity, the authors had constructed a larger 
jar with a neck at each end, or more property speaking, 
perhaps, a tube supported horizontally on ebonfte crutches. 
It is 37 inches long and 5}%} inches in diameter, its cubical 
content was found to be 14,435 cub. centims., or 3°8 times 
that of the bell-jar employed in. the experiments on the 
electric arc. The tube is showngin Fig. 5. 

The experiments with thisgube will necessarily occupy 
a considerable period, partly on account of the long time 
it takes to exhaust it after each sêt, partly on account of 
the variety of experiments it is intended to make with it ; 
consequently they describe only a few of the first results 
hitherto obtained. p 





x luminosity appears darker than the tube (Fig. 35). Itis 

: TEE | to be remarked that hile the discharge was reddi 

For Example in Air _ © | (nitrogen), th® fluorescefice 8f the tube was blue; the 

_ Pressure 3. mm.} 3,947 M, 6,300 cells.. Two luminosi- J effect appears to be dfie to the absorption- of a- portion 

ties were formed, the ring negative being surrounded with | of the fluorescent light emanating Re back of the 
. 
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tube in passing through the red luminosity. The effect was 
quite unexpected, and it was thought at first that it might 
have arisen from ree. neyo in the development of 
the dry plate; it was mt therefore until the result had 
been confirmed by other photographs that they ventured 
on the explanation above given. 

A feyexperiments were made with hydrogen in this 
same tubes agd the appearances observed are shown in 
Fig. 6, ABC. . 

Pressure 22 mmt., 28,948 M; 11,000.cells, current 0o%01412 
W. The glow on negative extended to thite- eig hths of 
an inch, a spear-head luminosity on the positive wire, to 
which it was attached by a very bright wire-like stem not 
greater in diameter than the terminal, a°(Fig. 6). 

ressure 15 mm,, 19,737 M, 11,000 Cells, current 0°03071 
B 


A spindle-shaped luminosity at the positive about 
; inch long, and the negative ring completely surrounded 
with a glow which had increased considerably since A. 


dilatation of the medium in addition to, and 
from; that caused by heaks This dilatation cease: 












taneously when the discharge cease s. 
4. The potential cessary to produce a discharg 
between parallel flat surfaces at a constant distan e an 43 


various pressures, or at a constant pressure and 2 
distances, may be repre sented by hyperbolic curves. 
resistans of the discharge be veen parallel fli id surfi 


being as the number of mo eval S intervening- betu 
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5. This law does not hold with gard to oi 
Part I. it has been shown that the potential necessary 
to produce a discharge at the atmospheric pressure quad 





various, distances is as the square root of the di. eee: 
while witle a constant potential and various distances, 
the pressure has to be diminished in a greater ratio thai 
that of the increase of Ristafce i ord& to permit a 
si get ge to take place. 

6. The electri arc and the PENA discharge 


in 
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After a short time the spindle on the positive lengthened 
out and nearly reached the negative, hugging the under- 
side of the tube as in B (Fig. 6). It was not sensitive to 
the approach of the finger, although close to the glass; 
6,300 cells produced the same phenomena, 

Pressure 4 mm., 5,263 M, 6,300 cells, current 0°03459 W. 

The discharge in the latter case was partially stratified, ©. 
The paper closes with the following conclusions :— 
1. For all gases there is a minimum pressure which 
offers the least resistance lo the passage of an electric 
discharge. After the minimum has been reached, the 
resistange to a discharge rapidly increases as the pres- 
sure of the medium decreases, With hydrogen the mini- 
mum is 0'64 mm., 842 M ; at o’002 mm., 3M, it is ts 
great as at 35 mm., 46,000 M. 

2. There is neither condensation nor dilatation of @ 
gaseous medium in contiguity with charged terminals. 

3. When the discharge takes place there is a sudden 
















vacuum tubes are modifications of the same phenomenon, 
Lastly, the authors say :— 
“We hz aye again pleasure in thanking Prof. Stokes for 


his much-valued advice during the course of our investi- 
gations. To our assistant, Mr. Fram, we are indebted 
for his able co-operation ; and we have to thank. Mr. H; 
Reynolds for his aid and skill in taking photographs.” 
. nN 
THE NEW FRESHĦATER JELLY FISH 
\ TE have received the following communications on 
e this subject :— 
K The Freshwater Medusa 
WHEN I last week sent you an account of the new 
genus of freshwater Medusæ; to which I gave the name 
Cfaspedacustes, I was not aware that Prof. Allman had 


»prepared, or even that he was intending to prepare, an 


account of the same afimal for the Linnean Society’s 
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The 
specimens on which I worked were given to me by Mr. 
Sowerby, the secretary of the Botanical Society, who dis- 
covered the animal, and in reply to my particular inquiry 
as to whether any naturalist had been charged by him 
with the task of working it out, he said that no one had, 
but.that he had freely given specimens to several gentle- 


meeting of Thursday: (your day. of publication), 


men, He asked me to find a name for the new Medusa, 
and I promised to send him a copy of what I should 
publish on the subject. 

I hold it to be a very excellent thing that there is a 
certain kind of honour attaching to the priorty of de- 
scription of new and important genera among zoologists. 
Tt ‘appears to.me to give a zest and stimulus to hard work 
in the cause of zoology which is very far from being a 
thing to be“despised.. I confess to having worked at that 
Medusa day and night when I first obtained it, with the 
object of having the pleasure and honour of being the 
first to expound its structure to my brother naturalists. 

At the same time I wish to say that. had I known that 
so esteemed and veteran a zoologist as Dr. Allman was 
anxious to associate himself with this little novelty, I 
should have felt it to be only consistent with the great 
personal regard which I entertain for himeto abstain from 
any publication on the subject until he had come forward 
to provide the new Medusa with a name, which I am 
sure would have been a prettier one than my somewhat 
unwieldy proposal, 

Under these circumstances it gives me great pleasure 
to say that, so faras- I ám concerned, I am quite willing 
to give up the name Craspedacustes, and to adopt Prof. 
Allman’s name for the new freshwater Medusa whenever 
he may publish it. 

I have no doubt that we shall shortly hear a great deal 
more about the freshwater Medusa, since it is very 
abundant-in the Regent's Park. lily-house, and since Mr. 


Sowerby, with true scientific liberality and courtesy, | 


freely allows naturalists who desire. specimens to. provide 
themselves with such, ahd has very properly placed no 
restriction upon their study® or. on the publication of 
results. E? Ray LANKESTER 
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The: umbrella varies much in form with its state of 
contraction, passing from a somewhat conical shape with 
depressed summit through figure? more or less hemi- 
spherical to that of a shallow cupir even of a nearly flat 
| disk. Its outer surface is covered by an epithelium com- 
| posed of flattened hexagonal cells with distinct. and 
| brilliant nucleus, The manubrium is large ; it conymences 
with a quadrate base, and when extended projects beyond 
| the’margin of the umbrella. The mouth is destitute of 

tenia Fe but is divided into four lips, which are everted 
and plicated? The endoderm of the manubrium is thrown 
into four strongly-marked lengitudinal plicated ridges. 

The radial canals are four in number ; they originate 
each in an angle bf the quadrate base of the manubrium, 
and open distally into a wide circular canal, Each radial 
canal is accompanied by longitudinal muscular fibres, 
which spread out on each side at the junction of the radfal 
with the circular canal, 

The velum is of moderate width, and the extreme 
margin of the umbrella is thickened ard festooned, and 
loaded with brownish-yellow pigment cells. 

The attachment of the tent&cles is peculiar. Instead 
“of being free continuations af the umbrella margin, they 
are given off from the outer surface of the umbrella at 
points a little above the margin. From each of these 
points, howevér, œ ridge may be traced centrifugally as 
far as the thickened mbrella margin; this: is caused 
by the proximate portion of the tentacle being here 
adnate to the outer surface of the umbrella. It holds 
exactly the position: of the “mantelspangen ” or feronia, 
so well developed in the whole of the Narcomedusz of 
Haeckel, and occurring also in some genera of his 
Trachomeduse. Its structure, however, differs from that 
| of the true geronia, which are merely lines of thread- 
| cells marking the path travelled over by the tentacle 
as the insertion of this moved in the course of meta- 
morphosis from the margin of the umbrella toa point 
at some distance above it, while in Limnocodium. the 
ridges are- direct continuations of the tentacles whose 
| structure ‘they retain. They become narrower as they 
| approach the margin. z 
| “The number of the tentacles is very large in adult 





On “Limnocodium uictoria; a Hydroid Medusa of specimens. The four tentacles which correspond to the 


Fresh Water 


A SHORT: time since I received from Mr. Sowerby, 
Secretary 
informing me of the occurrence of certain Medusoid 
organisms in the warm-water tank devoted to the culti- 
vation of the Victoria regia in the Gardens of the Society. 


The letter contained a request that I should examine the | 
animals with a view to their determination ; Mr. Sowerby | 
accompanied it with rough sketches, and offered to place 


specimens at my disposal for inveŝtigatipn. 
The discovery o 


startling a fact that I lost no time in calling on Mr. | 


Sowerby, with whom I visited the tank, and carried away 
such specimens as were needed for examination. 

The water in the tank had then a temperature of 86° 
F., and was literally swarming with little Meduszx, the 
largest: of which measured nearly half an inch in trans- 
verse diameter, They were very energetic in their 
movements, Swimming with the characteristic systole 
and diastole of their umbrella, and apparently in the very 
conditions which contributed ntost completely to their 
well-being.) °°: eo 

As it now: became evident that the Medusa belonged to 
a generic form hitherto undescribed, I prepared for the 
Linnean Society a paper containing the results *of my 


examination, and assigning to the new Medusa the name | 
of Limnocodium victoria (Aip, a pond, and xodov,ga bell). | 
This was received: and reforded by the secretaries on | 


June 14, and read at the next meeting, on the 17th ° 


_ * Some facts in addition to those contained in my original paper are 
included in the present communication. @ 


of "the Royal Botanical Society, a letter | 


true freshwater Medusz was so | 


directions of the four radial canals or the perradial ten- 
| tacles are the longest and thickest. The quadrant which 
intervenes between every two of these carries, at‘nearly 
| the same height above the margin, about thirteen shorter 
| and thinner tentacles, while between every two of these 
three to five much. smaller tentacles are given off from 
points nearer to the margin, and at two or three levels, 
but without any absolute regularity; indeed, in the older 
| examples all regularity, except in the primary or perradial 
tentacles, seems lost, and the law of their sequence ceases 
to be apparent. 

I could find no indication of a cavity in the tentacles ; 
but they do not present the peculiar cylindrical chorda- 
| like endodermal axis formed by a series of*large, clear, 
| thick-walled cells which is so characteristic of. the solid 
tentacles in the Trachomedusa and Narcomeduse,..From 
the solid tentacles of these orders they differ also in 
their great ‘extensibility, the four perradial tentacles 
admitting of extension in the form of long, greatly- 
attenuated filantents to many times the height of the 
vertical axis of the umbrella, even when this hejght is at 
| its maximum; and being again capable of assuming by 
contraction the fosm of short thick. clubs. Indeed, 
| instead of presenting the comparatively rigid and im- 
| perfectly contractile character which prevails among the 

Tiichomeduse and the Narcomedusz, they possess as 
| ofeat a power of extension and contraction,as.may be 
found in the tentacles of many Leptomedusa. (Thau- 
thantide, &c.)e Thes efoure perradiate tentacles: con- 
tract independently of the others, and seem to forma 





| 
‘ different system, All the tentacles are arae along their 
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length with minute ‘thread cells, which are set in closes 
somewhat spirally-arranged warts. 

The lithocysts or® marginal vesicles are, in adult 
specimens, about 128 number. They are situated 
near the umbrellar margin of the velum, between the 
bases of the tentacles, and are grouped somewhat irrggu- 
larly, so¢hat their number has no close relation with that 
of the tentacles. They consist of a highly refringent 
spherical body, on which may be usually seen one or 
more small nucleus-like corpuscles, the whole surroynded 
by a delicate transparent and structureless capsule. This 
capsule is very remarkable, for instead of presenting the 
usual spherical form, it is of an elongattd piriform shape. 
In its larger end is lodged the sphericaP refringent body, 
and it thence becomes attenuated, forming a long tubular 
tail-like extension which is continued into the velum, in 
which it runs transversely towards its free margin, and 
there, after usually becoming more or less convoluted, 
terminates in a blind extremity. 

The marginal merve-ring can be traced running round 
the whole margin of the umbrella, and in close relation 
with the otolitic fells. Octlli are not present. 

The generative sacs are Barne on the radiating canals, 
into which they open at a short distance beyond the exit 
of these from the base of the manubrium.e They are of 
an oval form, and from their point of attathment to the 
radial canal hang down free intô the cavity of the um- 
brella. Some of the specimens examined contained nearly 
mature ova, which, under compression, were forced from 
the sac through the radial canal into the cavity of the 
stomach, 

While some of the characters described above point to 
an affinity with both the Trachomeduse and Narcome- 
dusæ, this affinity ceases to show itself in the very im- 
portant morphological element afforded by the marginal 
bodies. In both Trachomedusze and Narcomedusz the 
marginal bodies belong to the tentacular system; they are 
metamorphosed tentacles, and their otolite cells are endo- 
dermal, while in the Leptomeduse, the only other order 
of craspedotal Medusze in which marginal vesicles occur, 
these bodies are genetically derived from the velum. Now 
in Limnocodium the marginal vesicles seem to be as truly 
velar as in the Leptomeduse. They occur on the lower 
or abumbral side of the velum, close to its insertion into 
the umbrella, and the tubular extensiqn of their capsule 
runs along this side to the free margin of the velum, 
while the delicate P aae of the abumbral side passes 
over them as in the Leptomedusæ. Itis true that this 
point cannot be regarded as settled until an opportunity 
of tracing the development is afforded ; but in very young 
specimens whjch I examined I found nothing opposed to 
the view that the marginal vesicles were derived, like 
those of the Leptomedusz, from the velum. 

Important points still remain to be cleared up regarding 
the development of Limnocodium and the determination 
of the question whether the Medusa be derived from the 
egg directly or only through the intervention of a hy- 
dranlid trophosome. I have arranged with Mr. Sowerby 
some methods®f observation by which I hope to obtain 
data for determination of these points. 

If this be the case Limnocodium will hold a position 
intermediate between the Leptomedusz and the Tracho- 
medusæ; but as the greatest systematic Bnportance must 
be attached to the structure and origin of the marginal 
vesicles, its affinity with the Leptomedusz must be 
regarded as the closer of the two. GEO. J. ALLMAN 





Physiology of the Freshwater Medusa ° 


THE structure of this remarkable animal has already 
been jnvestigated and described by Professors Allman 
and Lankester, with the result of Showingahat, although 
constituting a new genus, it is in all respects a true Medusa, 
After the publication of their papers I began to work out 
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the physiology of the new form, and the following are 
the results which so far I have obtained. 

The natural movements of the Medusa precisely 
resemble those of its marine congeners. More particu- 
larly, these movements resemble those of the marine 
species which do not swim continuously, but indulge in 
frequent pauses. In water at the temperature of that in 
the Victoria Lily-house (85° F.) the pauses are frequent, 
and the rate of the rhythm irregular—suddenly quickening 
and suddenly slowing even during the same bout, which 
has the effect of giving an almost intelligent appearance 
to the mevements, This is especially the case with young 
specimens. In colder water (65° to 75°) the moyagi 
are more regular and sustained ; so that, guided by the 
analogy furnished by my experiments on the marine 
forms, I infer that the temperature of the natural habitat 
of this Medusa cannot be so high as that of the water in 
the Victoria Lily-house. In water at that temperature 
the rate of the rhythm is enormously high, sometimes 
rising to three pulsations per second. But by progres- 
sively cooling the water, this rate may be progressively 
lowered, just as in the case of the marine species ; and in 
water at 65° the maximum rate that I have observed is 
cighty pulsations per minute. As the temperature at 
which the gregtest activity is displayed by the fresh- 
water species is a temperature so high as to be fatal to 
all the marine species which I have observed, the effects 
of cooling are of course only parallel in the two cases 
when the effects of a series of higher temperatures in 
the one case are compared with those of a series of 
lower temperatures in the other. Similarly, while a 
Fou teehee of 70° is fatal to all the species of marine 
Medusz which I have examined, it is only a temperature 
of 100° that 1s fatal to the freshwater species. Lastly, 
while the marine species will endure any degree of cold 
without loss of life, such is not the case with the fresh- 
water species. Marine Medusa, after having been frozen 
solid, will, when gradually thawed out, again resume their 
swimming movements; but this freshwater Medusa is 
completely destroyed by fr€ezing. Upon being thawed 
out, the animal is seen to have shrunk into a tiny ball, and 
it never again recovers either its life or its shape. 

The animal seeks the sunlight. “If one end of the tank 
is shaded, all the Medusz congregate at the end which 
remains unshaded. Moreover, during the daytime they 
swim about at the surface of the water; bufwhen the sur 
goes down they subside, and can no longer Be seen. In 
all these habits they resemble many of the sea-water 
species. They are themselves non-luminous. e 

I have tried on about a dozen specimens the effect of 
excising the margin of the nectocalyx. In the case of all 
the specimens thus operated upon, the result was the 
same, and corresponded precisely with that which I have 
obtained in the @ase of marine species. That is to say, 
the operation produces immediate, total, and permanent 
paralysis of the nectocalyx, while the severed margin con- 
tinues to pulsate for two or three days. The excitability 
of a nectocalyx thus mutilated persists for a day or two, 
and then dually dies out—thus also resembling the 
case of the marine naked-eyed Medusæ. More particu- 
larly, this excitability resembles that of those marine 
species which sometimes respond to a single stimulation 
with two or three successive contractions, 

A point of specially physiological interest may be here 
noticed. In its unmutilatedetate the freshwater Medusa 
exhibits the power of localising with its manubrium a 
seat of stimulation situated in the bell. That is to say, 
when à part of the bell is nipped with the forceps, or 
otherwisg irritated, the free end of the manubrium is 
moved pver and applied to the part irritated. So far, the 
movement of localisation is prtcisely similar to that which 
I have previously described as occurring in 7taropsis 
indicans (Phil. Trans., vol, clxvii.), But further than this, 

find a curious differenee. For while in T. indicans 

s 
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these movements of localisation continue unimpaired 
after the margin of the bell has been removed, and will 
be ineffectually attempted even after the bell is almost en- 
tirely cut away from its connections with the manubrium ; 
in the freshwater Medusa these movements of localisa- 
tion cease after the extreme margin of the bell has been 
removed. For some reason or another the integrity of 
the margin here seems to be necessary for exciting the 
manubrium to perform its movements of localisation. It 
is clear that this reason must either be that the margin 
contains the nerve-centres which preside over these 
localising movements of the manubrium, or, Mach more 
probably, that it contains some peripheral nervous struc- 
tures which are alone capable of transmitting to the 
manubriurp a stimulus adequate to evoke the movements of 
localisation. In its unmutilated state this Medusa is at 
intervals perpetually applying the extremity of its manu- 
brium to one part or another of the margin of the bell, 
the part of the margin touched always bending in to 
meet the approaching extremity of the manubrium. In 
some cases it can be seen that the object of this co-ordi- 
nated movement is to allow the extremity of the manu- 
brium—ze., the mouth of the animal—to pick off a small 
particle of food that has become entangled in the mar- 
ginal tentacles. It is therefore not improbable that in 
all cases this ıs the object of such movements, although 
in most cases the particle which is caught by the tentacles 
is too small to be seen with the naked eye. As it is thus 
no doubt a matter of great importance in the economy of 
this Medusa that its marginal tentacles should be very 
sensitive to contact with minute particles, so that a 
very slight stimulus applied to them should start the 
co-ordinated movements of localisation, it is not surpris- 
ing that the tentacular rim should present nerve-endings 
so far sensitive that only by their excitation can the 
reflex mechanism be thrown into action. But if such 1s 
the explanation in this case, it is curious that in 7aropsts 
indicans every part of ghe bell should be equally capable 
of yielding a stimulus to. a precisely similar reflex 
action. . i 

In pursuance of this point I tried the experiment of 
cutting off portions of the margin, and stimulating the 
bell above the portionSof the margin which I had reitoved, 
I found that in this case the manubrium did not remain 
passive as it did when the whofe margin of the bell was 
removed ; pbift that it made ineffectual efforts to find the 
offending body, and in doing so always touched some 
part of the margin which was still unmutilated. I can 
only explain this fact by supposing that the stimulus 
supplied to the mutilated part 1s spread over the bell, and 
falsely referred by the manubrium to some part of the 
sensitive—i.¢,, unmutilated—margin. 

But to complete this account of the localising move- 
ments it is necessary to state one addiffonal fact which, 
for the sake of clearness, I have hitherto omitted. If 
any one of the four radial tubes is irritated, the manu- 
brium will correctly localise the seat of irritation, whether 
or not the margin of the bell has been previously removed. 
This greater case, so to speak, of localising yimuli in the 
course of the radial tubes than anywhere else in the 
umbrella except the margin, corresponds with what I 
found to be the case in 7. indicans, and probably has a 
direct reference to the distribution of the principal nerve- 
tracts. bd 

On the whole, therefore, @ontrasting this case of locali- 
sation with the closely parallel case presented by T. 
indicans, I should say that the two chiefly differ in the 
freshwater Medusa, even when unmutilated, ndt being 
able to localise so promptly or so certainly; and in the 
localisation being only performed with reference to the 


mio and radial tubes, iðstead of with reference to the |, 
whole ° 


excitable surfate of the animal, 
All marine Medusz are very intolerant of fresh water 
and therefore, as the freshwate? species must presumably 
s 


e 

have had marine ancestors," it seemed an interesting 
question to determine how far this species would prove 
tolerant of sea water. For the ape of comparison I shall 
first briefly describe the effects"bf fresh water upon the 
marine species.” If a naked-eyed Medusa which is 
swimming actively in sea water is suddenly transferred 
to fresh water, it will instantaneously collapse, become 
motionless, and sink to the bottom of sthe containing 
vessel, There it will remain motionless until it dies; but 
if it-be again transferred to sea water it will recover, 
provided that its exposure to the fresh water has not been 
of too Jong duration. I have never known a naked-eyed 
Medusa survive an exposure of fifteen munutes ; but they 
may survive an exposure of ten, and generally survive an 
exposure of five. But although they thus continue to live 
for an indefinite time, their vigour is conspicuously gnd 
pe impaired. While in the fresh water irrita- 
nlity persists for a short time after spontaneity has 
ceased, and the manubrium and tentacles are strongly 
retracted. * 

Tuming now to the case of the fgeshwater species, 
when first it is dropped intS sea water at 85° there is 
no change in its movemeats for about fifteen seconds, 
although the tentacles may be retracted. But then, or a 
few seconds fater, there generally occurs a series of two or 
three tonic spastis separated from one another by an 
interval of a few seconds, During the next half minute 
the ordinary contractions become progressively weaker, 
until they fade away into mere twitching convulsions, 
which affect different parts of the bell irregularly. After 
about a minute from the time of the first immersion all 
movement ceases, the bell remaining passive in partial 
systole. There is now no vestige of irritability. If 
transferred to fresh water after five minutes exposure, 
there immediately supervenes a strong and persistent 
tonic spasm, resembling rigor mortis, and the animal 
remains motionless for about twenty minutes. Slight 
twitching contractions then begin to display themselves, 
which, however, do not affect the whole bell, but occur 
partially. The tonic spasm cortinues progressively to 
increase in severity, and gives the outline of the margin a 
very irregular form; the twitching contractions become 
weaker,and less frequent, till at last they altogether die 
away. Irritability, however, still continues for a time—a 
nip with the forceps being followed by a bout of rhyth- 
mical contractions. Death occurs in several hours in 
strong and irregular systole. 

If the exposure to sea water has only lasted two minutes; 
a similar series of phenomena are presented, except that 
the spontaneous twitching movements supervene in much 
less time than twenty minutes. But an exposure of even 
one minute may determine a fatal result a few hours after 
the Medusa has been restored to fresh water. 

Contact with sea water causes an opalescence and 
essential disintegration of the tissues, which precisely 
resemble the effects of fresh water upop the marine 
Medusæ. When immersed in sea water this Medusa 
floats upon the surface, owing to its gmaller specific 

avity. 
ans diluted sea water (50 per cent.) the preliminary tonic 
spasms do not occur, but all the other phases are the 
same, though extended through a longer period. In sea 
water still mofe diluted (1 in 4 or 6) there is a gradual 
loss of spontaneity, till all movement ceases, sbortly after 
which irntability also disappears; manubrium and ten- 
tacles expanded. ° After an hour’s continued exposure 
intense rigor mortis slowly and progressively develops 
itgelf, so that- at last -the bell fe shrivelled almost 
tp nothing. An exposure of a few minutes to this 
strength places the animal past recovery when restored 


e ia 
® Looking to Me enormous Rumbef of marine species of Medus, it is 
much more probable that the freshwater species were derived from them, 
than that they wers derived from a freshwater ancestry. 
2 For full account, see PAsd, Trans., vol. clevi QQP- 744-745- 
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to fresh water. In st#l weaker mixtures (1 in 8, or 1 in 10) 
spontaneity persists for a long time; but the animal 
gradually becomes lesą and less energetic, till at last it 
will only move in a boi of feeble pulsations when irri- 
tated. In still weaker solutions & in 12 or I in 15) 
spontaneity continues for hours, and in solutions of from 
1 in 15 to I in 18 the Medusa will swim about for day8, 

It will’ bę seen from this account that the freshwater 
Medusa is evef more intolerant of sea water than are the 
marine species of fresh water. Moreover the freshwater 
Medusa is beyond all comparison more intolprant 6f sea 
water than are the marine species of brine, For I have 
previously found that the marine species will survive 
many hours’ immersion in a saturatedesolution of salt. 
White in such a solution they are motionless, with manu- 
brium and tentacles relaxed, so resembling the freshwater 
Medusa shortly after being immersed in a mixture of 
i Boek sea water to 5 of fresh; but there ıs the great 
difference that while this small amount of salt is ve 
qiy fatal to the fresh-water species, the large addi- 
tion of salt exerts no permanently deleterious influence on 
the marine species. . 

We have thus altogether æ curious set of cross relations. 
It would appear that a much less profound physiological 
change would be required to transmute a sea-water jelly- 
fish into a jelly-fish adapted to inhabit prine, than would 
be required to enable it to inhabit fresh water. Yet the 
latter is the direction in which the modification has taken 
place, and taken place so completely that sea water is 
now more poisonous to the modified species than is fresh 
water to the unmodified. There can be no doubt that 
the modification was gradual—probably brought about by 
the ancestors of the freshwater Medusa penetrating 
higher and higher through the brackish waters of estuaries 
into the fresh water of rivers—and it would, I think, be 
hard to point to a more remarkable case of profound 
physiological modification in adaptation to changed con- 
ditions of life. If an animal so exceedingly intolerant of 
fresh water as is a nfarine jelly-fish may yet have all its 
tissues changed şo as to adapt them to! thrive in fresh 
water, and even die after an exposure of one minute to 
their ancestral element, assuredly we can see no reason 
why any animal in earth or sea or anywhere else may not 
in time become fitted to change its element. 7 

GEORGE J. ROMANES 
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THE Fiftieth Annual Meeting of the British Association will 
commence on Wednesday, August 25, 1880, at Swansea. The 
President Elect is Andrew Crombie Ramsay, LL.D., F.R.S., 
Director-General of the Geological Survey of the United 
Kingdom and of the Museum of Practical Geology, The Vice- 
presidents Elect are: The Right Hon, the Earl of Jersey, the 
Mayor of Swansea, the Hon. Sir W. R, Grove, D.C.L., F.R.S., 
H. Hugsey Vivian, M.P., F.G. S., L. LL Dillwyn, M.P., F.L.S., 
J. Gwyn Jeffreyg, LL.D., F.R.S. ; and the General Secretaries : 
Capt, Douglas Galton, C.B., D.C.L., F.R.S., 12, Chester 
Street, Grosvenor Place, London, S.W., Philip Lutley Sclater, 
PLD., F.R.S., 11, Hanover Square, London, W. ; Assistant- 
Secretary: J. E. H. Gordon, 22, Albemarle Street, London, 
W.; Gegeral Treasurer: Prof. A. W. Williamson, Ph.D., 
LLD., F.R.S., University College, London, W.C.; Local 
Secretaries: W. Morgan, Ph.D., F.C.9., and James Strick, 
Swansea; and Local Treasurer: R. J. Letcher, Swansea, 
The Sections are the following :—A.—Mathematical and Physi- 
cal Science,—President : Prof, W. Grylls Adams, F.R.S. ° Viee- 
Presidents ; 
F.R.S. Secretaries: W. Ee Aystdh; J. W. L. Glaishef, 
F.R.S. ; Oliver J. Lodge, D.Sc.; Donald McAlister, B.Sc. 
(Recorder), ` B,—Chemical Science.—President; John Henry 


Č: W: Merrifield, F.R.S.; C. W. Siemens, D.C.L.;, 
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Gilbert, Ph.D., F.R.S. Vice-Presidents: I, Lowthian Bell, 
F.R.S.; William Crookes, F.R.S.; W. Chandler Roberts, 
F.R.S. Secretaries: Harold B. Dixon, F.C.S.: Dr. W. R. 
Eaton-Hodgkinson ; P. Phillips-Bedson, D.Sc, F.C.S.; J. M. 
Thomson, F.C.S. (Recorder). C.—Geology.—President H, 
Clifton Sorby, LL.D., F.R.S. Vice-President: Prof. Archi- 
bald Geikie, LL.D., F.R.S., L. and E., Warington W. Smyth, 
E.R.S. Secretaries: W. Topley, F.G.S, (Recorder); W. 
Whitaker, F.G.S. D.—Biology.—President: A. C..L. G. 
Gunther, M.D., F.R.S. Vice-Presidents: F, M. Balfour, 
F.R.S.; Prof. Newton, F.R.S.; F. W. Rudler, F.G.S. 
Secretari& : G. W. Bloxam, F.L.S. (Recorder) ; Prof. M‘Nab, 
M.D. (Recorder); John Priestley ; Howard Saunders, F.ZS, 
E,——Geography.—President : Lieut.-General Sir John Henry 
Lefroy, C.B, K C.M.G., F.R.S. Vice-Presidents :—Sir 
Henry Barkly, G.C.M.G., K.C.B,, F.R.S.; Admiral Sir 
Erasmus Ommanney, C.B., F.R.S. ; Lieut. -General Sir H. E, 
L. Thuillier, C.S.1., R.A, F.R.S. Secretaries: H. W. Bates, 
Assist,-Sec. R.G.S., F.L.S.; C. E. D. Black; E. C. Rye, 
Librarian R,.G.S., F. Z.S. (Recorder). F.—-Economic Science 
and Statistics,—President : George Woodyatt Hastings, M, P. 
Vice-Presidents : ¿James Heywood, F.R.S.; William New- 
march, F.RS,; Henry Richard, M,P. Secretaries: Noel A. 
Humphreys, F.S°S.; Constantine Molloy (Recorder). G.— 
Mechanical Science.—President: James Abernethy, C.E. 
Vice-Presidents: Prof. Osborne Reynolds, F.R.S.; Prof. 
James Stuart. Secretaries: A. T. Atchison (Recorder); H. 
Trueman Wood. The first general meeting will be held on 
Wednesday, August 25, at 8 p.m, precisely, when Prof, G. J- 
Allman, M.D., LL.D., F.R.S, L. &E., Pres, L.S., will 
resign the chair, and A. C. Ramsay, LL.D., F.R.S., V.P.G.S., 
Director-General of the Geological Survey of the United King- 
dom, and of the Museum of Practical Geology, President-Elect, 
will assume the presidency and deliver an address. On Thurs- 
day evening, August 26, at 8 p.m., agin ; on Friday evening, 
August 27, at 8.38 p.m., & discourse by Prof. W. Boyd Dawkins, 
F.R.S., on “ Primeval Man” ; on Monday evening, August 30, 
at 8.30 p.m., a discourse by Francis Galton, M.A., F.R.S., on 
“ Mental Imagery” ; on Tuesday evening, August 31, at 8 p.m., 
a soiree s on Wednesday, September 1, the concluding general 
meeting will be held at 2.30 p.m. On Saturday evening, 
August 28, Henry Seebohm, F.Z.S., will deliver a lecture to 
the operative classes on ‘‘The North-East Passige”; tickets 
can be purchased of the local secretaries. A room will be pro- 
vided for the reception of apparatus and specimens illustrative 
of papers communicated to the sections. Excursions to places 
of interest in the neighbourhood of Swansea will be made on 
Thursday, September 2, and short excursions on the afternoon 
of Saturday, Augy# 28. $ 


WE regret to announce the death of M. J. M. Gaugain, the 
eminent French electrician, at the age of seventy years, We shall 
give some account of his life and work next week. 


THe Committee for the erection of a statue to Gauss have just 
issued a note, from which we learn that on the 27th instant 
(11,30 A.M.) the statue—modelled; as we have previously an- 
nounced, by Prof, Schafer of Berlin, and cast by Prof. Howaldt 
—is to be unveiled. The Committee will be happy to have the 
names of any English mathtmaticians or gentlemen who may be 
willing, or who intend, to take “Part in the festivities which are 
to accompany the ceremony of unveiling. Applications shonld 
be addueased at once to the Landsyndicus Otto, Gauss Monument 
Committee, Braunschweig (Brunswick). A 


A CORRESPONDENT, J. H. S. sends us the following notice 
ofDr. E. L. Moss, who has shared the fate of the Atalanta :— 
‘Tt seems te have escaped the notice of the sclentific world the 
loss it has sustained in theeill-fated d/alanta. Dr. Edward L. 


on 


‘0> 


te 


182 





a 
Moss, one of the officers on board that vessel, besides being a 
surgeon of renown in the navy, was also, in the best sense of 
that phrase, a scientific man. His papers read before the 
British Association, and his remarks at sectional meetings over 
a large range of natural history subjects (I remember such par- 
ticularly at the last Plymouth meeting) will be fresh in the minds 
of many. He was one who, always observing and storing up 
facts, at whatever part of the world he might be, could clearly 
and systematically arrange them, and also employ them if re- 
quired with convincing force. Such opportunities for observation 
were many and various, His profession, and the high estimation 
in which he was held by the naval authorities makfng him a 
pitked man for any special service. By no means his least 
accomplishment was the masterly way in which he wielded brush 
and pen, Tn the Arctic Expedition of 1875-76 he served on 
-board H.M.S. A/ert, and to the astonishment of every one brought 
back with him from that expedition a number of most beautiful 
finished water-colour paintings and sketches in black and white. 
These were all made on the spot in those far-off regione, and 
are, I believe, the only examples in colour, painted from nature, 
of those dreary, cold solitudes, and consequently were the first 
intimation to the majority of people of the gorgeous effects of 
colour to be seen there. I remember him t mg about the 
trouble it was to keep his pigments fluid and fhe devices he had 
to resort to to effect that result. Many of these paintings and 
drawings (in facsimile), with a vivid and most interesting 
descriptive narrative, were published in his book, ‘Shores of 
the Polar Sea,’” 


Mr, W, A. Forngs, B.A., the Prosector to the Zoological 
Society, is leaving England by the mail steamer to-day for a 
short visit to the province of Pernambuco, Brazil. One of the 
chief objects of his visit will be to obtain specimens in spirit of 
the various Neotropical Mesomyodian Passeres, as well as of 
Bucconide and other birds. During his absence all communica- 
tions relating to animals imthe Gardens, &c., should be addressed 
to Mr. J. J. Lister, B.A., whe has undertaken Mr. Forbes’s 
prosectorial duties during the absence of the latter. 


THE numerous friends of the late Prof. A. H. Garrod will be 
glad to hear that a ‘‘Ganod Memorial Fund” has been’set on 
foot, with the object of reprinting, in a complete and separate 
form, all his published papers, both physiological and zoological. 
We hope to be able to announce further particulars shortly. 


AMONGST the peculiar institutions of Paris are the street 
astronomer’, who exhibit through their telescopes the moon, 
sun-spots, comets’ tals, and other celestial objects, according to 
circumstances, Their charges vary from 1d. in the suburbs to 
gd. on the Place de la Concorde or the Place Vendôme, where 
the instruments are not unworthy of a regula? observatory. At 
the last monthly meeting of the scientific journalists M. Flam- 
marion read an address sent to him by the corporation of these 
itinerant teachers of the marvels of the heavens, They state 
that from the beginning of the publication of the ‘‘ Astronomie 
Populaire” the number of their customers he} more than 
doubled. : 


THE establishment in Paria of a system of pneumatic clocks 
has not put a stop to the experiments for transmitting the ob- 
servatory time by electricity not only to the several public clocks 
of Paris, but all over France, taking advantage of the tele- 
graphic wires. A commission has been appointed by the 
Municipal Council of Paris to select between the severalecystems 
which have been proposed on competition. 


e 

AMONG the statues which gave been exhibited in tħe Salon 
at the Palais de ’Industie, Paris, two large monuments, to cgm- 
memorate Denis Papin at Blois and Leverrier at Paris, have 
largely attracted public notice, The astronomer is represented” 
° 
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e 
erect, wearing his usual dress, and supperting in his left hand 2 
celestial sphere ; the right is pointing to the heavens, 


THE U.S. Congress, we learn fro e Electrician, has voted 
the sum of 15,000 dollars for a stafue of the late Prof. Joseph 
Henry, to be placed in the grounds of the Smithsonian 
Institution, 

THE Colonies draws attention to the establishifient of a 
“€ghool of Agriculture” at Canterbury, New’ Zealand, with the 
objeq of affording students the opportunity of acquiring a 
thorough knowledge of the science and practice of agriculture, 
The institution, which is under the direction of Mr, W. E. Ivey, 
M.R.A.C., F.C., is situated near Lincoln, about twelve miles 
from the city of Christchurch ; and .in “addition to the school 
buildings—comprising lecture theatre, library, museum, chemical 
laboratory, &c.—has attached to it a farm of 500 acres of kand 
of various qualities, from rich swamp pasture land to light and 
comparatively thin soil overlying shingle, A portion of the 
farm is devoted to experimental purposes 40 test the value of 
different methods of cultivation, the effect of manures on various 
crops, the qualities of indigenor’s and exotic grasses, and the 
suitability and comparative werth of "new varieties of cereals, 
roots, fodder, and other plants, The studenis will be required 
to take part inthe regular daily practical work of the farm, to 
acquire a practical knowledge of ploughing and every other kind 
of farm work, the use of implements and machinery, the manage- 
ment of stock, and the making of cheese and butter. They will 
also receive practical instruction in agricultural chemistry in the 
laboratory. Land surveying and levelling will be undertaken at 
suitable times for practice in the use of instruments, in measuring 
land, in harvest and other piece work, and for taking levels for 
drainage purposes. Lectures and instruction will be given to 
various subjects connected with agriculture, chemistry, botany, 
entomology, veterinary medicine, &c, Under the present rules 
candidates for admission as resident students are‘required to pass 
a preliminary examination; and must Be between the ages of 
fifteen and nineteen, 


From the reply of Earl Spencer last Thursday in the House of 
Lords to a question as to the teaching of agricultural science by the 
Science and Art Department, we are glad to find that at least the 
‘utility ” of science is beginning to be recognised in high places. 
‘t There was no more important matter,” the Earl said, ‘‘than 
the application of science to the art of agriculture. Great atten- 
tion had of late years been very properly called to the great aid 
which science gave to the various classes of manufacturers and 
producers; and that principle applied with quite as great force 
to agiiculture as to any other art. That was especially the case 
at the present moment, when the country was inquiring narrowly 
into the whole of our agricultural system. If science could 
enable our egriculturists to produce more fiom the land than 
they had hitherto done it would add another to the many useful 
things it had been the means of accomplishing It hed been 
decided,” the Earl went on to sigte, ‘‘by the department, in 
consequence of the pressure for accommodéfion for science 
classes and for instruction in various branches, not to have a 
special class for agricultural science this year, seeing that botany, 
geology, and chqmistry, which were so intimately connected 
with agriculture, were taught separately. Since he had come 
into office, however, the department had decided thaf a class for 
agriculture should beheld in August next.” 


THE Midland Union of Natural History Societies held its 
thjrd annual meeting at Northampton on Thursday and Friday 
lgst, 27th and 18th inst., under the presidency of Sir Herewald 
Wake, Bart. The Union consists of twenty-foflr societies in 
the central cognties, and gumbgrs nearly 3,000 members, Its 
object is to encourage ngtural history studies, and to make local 
students residing fer apart Lnown to cach other. So far its 
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success has been mos? marked. At Birmingham in 1878, at 
Leicester last year, and at Northampton this year, it has 
brought together iam C Nottingham, Burton, Leicester, 
Bedford, Peterborough, ord, Welshpool, Shrewsbury, Chel- 
tenham, Stroud, Birmingham, and other places, and has afforded 
opportunities for intercourse between many who were previeusly 
strangers? The presidential address was brief, but interesting 
and suggestive. © Lord Lilford tcok part in the proceedings, and 
read an admirable paper on ornithological topics. He exhi- 
bited nearly 200 specimens of birds taken ch&fly in *North 
Northamptonshire, the bulk of which he presented to the 
Northamptonshire Naturalists Society, of which he is president. 
The report of the council gave an outline of work done by the 
various societies in the Union during the past twelve months. 
In, the evening an interesting scientific conversasione was provided 
in the Town Hall, and was largely attended. On Friday the 
members divided into two parties, one of which explored the 
geology of the digtrict under the guidance of Mr. Hull; the 
other, led by Mr. Scriven, visited Castle Ashby, the seat of the 
Marquis of Northa&ipton, and devoted the bulk of their time to 
botanising in Yardley Chase,*&. The meeting was in every® 
wey a success. The next year’s meeting will be held at 
Cheltenham, and Dr. T, Wright, F.R.S., is the president elect, 


M. DAVBRÉE, director of the Freach School of Mines, has 
published an essay on Descartes, ‘in which he summarises the 
services rendered by that philosopher to science. He reminds 
his readers that Descartes advocated the theory of an igneous 
origin for the earth, and he enters into a lengthened discussion 
of the objections which may be raised against the theory of actual 
causes, as advocated by Lyell. 


Tuer City and Guilds of London Institute for the Advance- 
ment of Technical Education has definitively accepted from Her 
Majesty’s Commissioners for the Exhibition of 1851 a site for the 
Central Iastitution in. Exhibition Road. The site is 300 feet 
long, and is between the temporary French and Belgian Courts, 
The advantages of this site are its proximity to the museums and 
libraries, and science and art schools of South Kensington. The 
central institution, when erected, will be used for the training of 
teachers, and will provide the highest technical instfuction to 
students who have already obtained such a knowledge of the 
elemenfs of science as is furnished by the School pf Mines and 
other scientific institutions. 

Reports continue to appear of the unusual quantity of drift 
ice met with in the North Atlantic by vessels sailing between 
this country qad America, Do not these “numerous fields of 
ice” met with indicate an unusually early and extensive break-up 
of the Arctic ice-sheet, and extreme meteorological conditions 
in the Polar area ? 


MR. FRANK BUCKLAND has been awaided a gold medal and 
a decorated diploma of honour by the authorities of the Berlin 
Internhtional Fishery Exhibition. 


PÈRE Marc DECHEVRENS, the Director of the Zikawei 
Observatory, near Shanghai, has lately published an important 
essay on the disastrous typhoon of July 31, 1879, accompanied 
by remarks on other typhoons in the autumn ®f the same year. 


By recênt intelligence from New South Wales we learn that 
very rich silver lodes, with a large quangity of gold, had been 
di-covered at the Nambuccra River, and that gold had also been 
found near Moama, on the Murray. 


e 
In his just published Consular Report from Saigoh, Mr. 
Tremlett furnishes some farther notes respecting Awang-nao, to 
which we have referred on a previqns*occasiong It is said to Be 
a bush, and to present something of tle appeatance of ivy; it is 
only found in mounfains of limestone formation. It is said to 


cure the bite of the most venomous serpents, and has been suc- 
cessfully employed in curing cancer and principally leprosy, in 
the treatment of which it has never given other than satisfactory 
results. The native physicians, Mr. Tremlett remarks, distin- 
guish thirty-six kinds of leprosy, the most common attacking the 
feet and hands ; it is considered to be hereditary, and is usually 
contracted by children at the age of puberty. After some gene- 
rations it has been noticed to confine itself to either the male or 
the female members of the family ; the disease is considered 
contagious, which only would account for the large number of 
lepers ingFongking, 


In the last aeronautical ascent which was made at Rouen*on 
Monday, June 13, by M. Jovis, M. Desmaret, one of the aéro- 
nants, tried with success to take photographs of thé land below. 
About fifteen different views were taken by him, and are 
wonderfully executed, The car had a hole in the centre, and 
the photographic apparatus was supplied with a patent obturator 
working in one-hundredth of a second. The photographs were 
of course taken by instantaneous process. 


WE notice some interesting geological researches by M. 
Kontkevitch onthe eastern slopes of the Onral Mountains. 
They will Be an #mportant addition to the well-known map of 
the western slope published some years ago by Prof. Moller. 


WE have received the tenth volume of the Memoirs of the 
St. Petersburg Society of Naturalists, which contains, besides 
the minutes of meetings of the Society, a series of interesting 
papers :—A résumé of our knowledge on the Silurian in the 
Governments of St. Petersburg and Esthonia, by Prof. Friedrich 
Schmidt; on the ornithological fauna of the marshes of the district 
Uman (province Kief}, by G. Th. Gobel; a monograph on the 
sponges of the White Sea, by K. S. Merejkovsky ; on the alge 
of the Gulf of Finland, by Chr. Gobi; ornithological observa- 
tions on the province of Ryazan, by P. Pavlof; on the birds 
of the tracts between the Amow and Kouvan-djarma Rivers, by 
M. Boutleoff; on the structure of the eye-like spots in certain 
fishes, by MM. Ousoff ; and a flora of the Phanerogams of the 
Government of Tver, by A. A, Bakownin. 


In the Sessional Proceedings of June 4 of the National Associa- 
tion for the Promotion of Social Science will be found an 
extremely interesting discussion of the subject 6f educational 
pressure among girls, by various ladies connected with well- 
known girls’ schools, and others. e 


THe additions to the Zoological Society’s Gardens during the 
past week include two Rhesus Monkeys (Macacus erythraus) 
from India, presenjed respectively by Mr. W. Connell, and Mr. 
George L. Amlof; a Quica Opossum (Didelphys quica) from 
Demerara, presented by Capt. E. Ball; an Azara’s Fox (Canis 
acare) from South America, presented by Mr. Edward Cooper ; 
a Greater Sulphur-crested Cockatoo (Cacatua galerita) from 
Australia, presented by Mrs, M. A. Brown; two Common Gulls 
(Zarus canhs), European, presented by Mr. J. Castell; a 
Dominican Gull (Larus dominicanus, ju. ?) from New Zealand, 
presented by Capt. R. Bower; a Buzzard (Bateo sp. inc.) 
from Tasmania, presented by Capt. J. Seaborne ; a Salt Water 
Teirapin (Clemmys terrapir®) from North America, presented by 
Mr. A. D. Bartlett; a Coma Ocelot (Felis pardalis) from 
Demerara, a Brown Capuchin (Cebus fatuellus) from Guiana, 
a Weeper Capuchin (Cebus capucinus) from Brazil, an Australan 
Crane (Grus australasiana) from Australia, deposited; two 
Virginia! Deer (Cariacus virginianus) from North America, 
four Beautiful Finches (ZstreMia bella) from Australia, pur- 
cBased ; a Leonine Monkey (Macacus leoninus) from Arracan, a 
Slow Loris (Wycticebus tardigradus) from Malacca, two Bay 
Bamboo Rats (R/isomys Gadus) from India, two Sumatran 
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Wild Dogs (Canis rutilans) from Sumatra, a Javan Adjutant 
(Leptoptilus javanicus) from Java, received in exchange ; a Wapiti 
Deer (Cervus canadensis), an Axis Deer (Cervus axis), born in 
the Gardens ; three Siamese Pheasants (Zuplocamus prelatus), 
two Horned Tragopans (Ceriornis satyra), two Peacock Pheasants 
(Polyplectron chinguis), four Mandarin Ducks (41x galericulata), 
four Variegated Sheldrakes (Zadorna variegata), bred in the 
Gardens, . 


OUR ASTRONOMICAL COLUMN 


KEPLERS Nova or 1604.—The vicinity of this objegt is now 
favourably si for observation in the evenings, and it is 
well mort while to keep a close watch upon one or two small 
stars near the position deduced for Kepler's object by Prof. 
Schönfeld frem the observations of David Fabricius, which he 
considered preferable to those of Kepler and his pupils, given 
in his celebrated work, ‘‘ De Stella nova in pede Serpentarii,” 
more especially upon a star of the twelfth magnitude, or fainter, 
observed by Prof. Winnecke in 1875, which is close upon the 
place of a star of the tenth magnitude inserted on Chacornac’s 
chart, but not afterwards found of this degree of brightness, and 
which is still more significant, almost exactly in the position of 
Kepler's object assigned by the observations of Fabricius. The 
most convenient reference star in this neighgourhood is one 
meridionally observed Argelander, No, 16872 of Oeltzen’s 
Catalogue, a bright ninth magnitude, the posiflon of which for 
the beginning of the present year is in R.A, 17h, 23m. 52°28., 
N.P.D, 111° 23’ 22”; Schonfeld’s place of Nova oe or the 
same epoch is in R.A. 17h, 23m. 26°9s., N.P.D. 111° 22’ 32”; 
Winnecke’s star precedes Argelander’s 33'2s., in 2*7 less 
N.P.D. There is a somewhat brighter star preceding Arge- 
lander’s 18°8s. with 1/6 greater N.P.D., which, after several 
years’ observation, has not exhibited any sensible fluctuation of 
magnitude. Attention should be chiefly directed to Winnecke’s 
object, and it would be desirable to know its present magnitude, 
which some reader of this column may have the opportunity of 
putting upon record; we would, however, suggest its frequent 
observation. 

There is no reason to suppose, notwithstanding the name of 
‘temporary stars ” which been attached tathem, that either 
‘Tycho Brahe’s famous star of 572, Keplen’s of 1604, or the 
less conspicuous star discovered by Antbelm in 1670, have died 
out; on the contrary, in all three cases there are now small stars 
close upon the best positions which we can assign to the objects 
of those in which “some fluctuations of brightness have 
been remarked after very careful observation. 


WHSTPHAL’s Comet (1852 IV).—In Mr, Chamber’s useful 
manual of astgonomy there is an oversight with respect to the 
orbit of the comet discovered by Westphal at Gottingen in June, 
1852, the elliptic character of which was first made apparent by 
the computagions of Mr. Marth towards the end of the same 

ear, Elements derived from the earlier calculations are given 
in place of the definitive orbit deduced by Dr. Axel-Moller or 
the similar very completely-investigated orbit by the discoverer ; 
hence the comet is credited with a period of revolution which is 
certainly ten years in excess of that belonging to the ellipse in 
which it was moving during its appearance in 1852. Dr. Axel- 
Moller’s orbit is as follows :— 


Perihelion passage, 1852, October 12°76278 G.M.T, 


Longitude of perihelion we 43 14 8) Mean equinox, 
s ascending node ...346 9 49 §852°0 
Inclination a. ae 6k ee aes 40 54 
Angle of excentricity... m. 66 42 8°36 
Log. semi-axis major... . 11855845 
Motion—direct. 
With these elements we find = ° 
Semi-axis major 15°3315 
39 minor aye 6°0637 
Excentricity .., .» 0°9184625 © 
Aphelion distance 29°4129 
Perihelion distance .., I'2gor © 


Revolution 60031 years 


aero 

It is easy to see by what action the comet has been at some 
past time in all probability fixed in this orbit till similar 
perturbation recurs. In a true anomaly of 126° 30’ after peri- 
helion or in ecliptical longitude 168° 52‘, the comet is distant 
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from the orbit of Jupiter only 0°36 of the earth’s mean distance 
from the sun, and so close an approach of the two bodies would 
almost certainly result in the impressiga upon the comet of an 
orbit, materially differing from that in Mhich it moved previously ; 
this we know has occurred in several instances since the motions 
of comets have been rigorously investigated, a notable case being 
that èf Brorsen’s comet, which is now moying in an orbit into 
which it was thrown by its encounter with Jupiter in May, 1842. 
e e 





GEOGRAPHICAL NOTES 


. 

IN yesterddy’s Times is a letter from Mr. Thorndike Rice, 
giving details of the programme of the expedition to Central 

merica, under the ‘leadership of M. Charnay, for the explora- 
tion of the ancient monuments there, and to which we referred 
some time ago. Casts will be taken of all important bas-reliefs 
and inscriptions, part of which will be deposited in the Smith- 
sonian Institution, and part sent to Paris. Details of the work 
of the expedition will be published from time to time in the 
North American Review, 

CONSIDERABLE attention is still attracted jn Australia to the 
supposed existence in recent years of a survivor of Leichhardt’s 
great exploring expedition, which gisappeared in 1848. Nume- 
published by the Colonial 
press, which tend to confirm thè belief that an aged European, 
not improbably Classen, as we have before mentioned, was living 
with the blacks near the Queensland border until some four years 
ago. A man also come forward at Sydney and made a 
curious statement to the effect that he was a sailor on board a 
steamer which was sent by the South Australian Government in 
1867 to take cargo to the Roper River, Gulf of Carpentaria, and 
that on landing some ten miles to the south of the mouth of that 
river he met natives who told him that three days journey up the 
river there was an old white man with a very long beard. The 
position mentioned would, it is thought, be very near the Elsey, 
where it has been before ed that something might be 
found out about the fate of Leichhardt’s party. It is to be 
regretted that the different persons who have contributed items 
of information did not come forward sooner with their contribu- 
tions, however small, towards the solution of this mystery, as it 
might have been cleared up ere this. * 

THE 8.8. ira, recently launched, left Peterhead on Saturday 
morning for the Arctic regions on a voyage of discovery. She 
has a crew of some twenty-five, and carries a photographer, the 
same who accompanied Capt. Nares, and a doctor, The steamer 
has been coaled and provisioned for two years, but her return is 
expected fefore that time. 


Tue Ontario correspondent of the Colonies and India states 
that the construction of the long-talked of railway across the 
island of Newfoundland has at length been decided upon; it 
will be 350 miles long, and will be of great benefit to the island. 

In his report on the department of maps, charts, &c., at the 
British Museum, Mr, Major notes the undermentioned interesting 
additions during the past year :—A large English chart on parch- 
ment of the coasts of Brazil and Africa of the earl} date of 1647, 
bearing the legend, ‘‘made by Nicholas Comberford, dwelling 
neare to the West end of the Schoole House, at the XX signe of 
the Plat in Radcliffe, anno 1647.” Also two illummated and 

ilt MS. maps on parchment, the one of the coasts of Florida, 

ew Spain, and Africa (1688), and the other of the West Indies 
(1698). These are by José da Costa Miranda, Atother valuable 
acquisition is an important plan of Paris in seventy-two Sheets, 
constructed by Varniquet, and finished in 1791, After thirty years’ 
labour. 

THE new number of the Belgian Geographical Society’s 
Bulletin opens with a paper on the geography of e Tan- 
ganyika, which wes prepared by Lieut.-Col. Adan for the 
committee of the International African Association ; it is illus- 
trated by an interesting reproduction on one sheet of various 
maps, exhibifing the vjews of cartographers on the shape of the 
lake. The other papers are by Dr. Litton Forbes on the Island 
of Rotumah, and by M. A. J. Wauters on the African elephant. 





SIR JOHN LUBBOCK ON THE HABITS OF 
° ag «ANTS 
[x a further contributiongf his observations towards elucidating 
the economy and habits of these insects, laid before the last 
meeting of the Linnean Society (June 17), Sir John commenced 
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by ielating his fresh experiments on their powers of communica- 
tion, Among others a dead blue-bottle fi was pinned down, 
and after vain efforts at removal the selected ant hied home, and 
emerged with friends whà slowly, and evidently incredulously, 
followed their guide. latter starting off at a great pace 
distanced them, and they returned, again, however, to be 
informed, come out and at length be coaxed to the prey., In 
the several, experiments with different species of ants and under 
varied cifcupstances, these seem to indicate the possession by 
ants of somethiffy approaching language. It is impossibles to 
doubt that the friends were brought out by the first ant, and as 
she returned empty handed to the nest the otherg canno? have 
been induced to follow merely by observing her proceedings, 
Hence the conclusion that they possess the power of requesting 
thei: friends to come and help them. For other experiments 
testing the recognition of relations, although the old ants had 
absolutely never seen the young ones until the moment, some 
days after arriving at maturity, they were introduced into the 
nest, yet in all cases they were undoubtedly recognised as 
belonging to the community. It would seem, theiefore, to be 
established that the recognition of ants is not personal and 
individual, and that their harmony is not due to the fact that each 
ant is acquainted with every other member of the community. It 
would farther appeas from the fact that they recognise their friends 
even when intoxicated, and that they know the young born in 
their own nest, even when they ‘have been brought out of the 
chrysalis by strangers, indicating, therefore, that the recognition 
is not effected by means of any sign or password, With regard 
to workers breeding, the additional qvidente tends to confirm 
previously-advanced views, that when workers lay males 
are always the issue of these. Without entering into details of 
instances it may broadly be affirmed that in the queenless nests 
males have been produced, and in not a single case has a worker 
laid eggs which have produced a female, either a queen or a 
worker. On the contrary, in nests essing a queen, workers 
have been abundantly produced, e inference to these carious 
physiological facts leads to the presumption that, as in the case 
of bees, so also in ants, some special food is required to develop 
the female embryo into a'queen, In Sir John’s nests, while from 
accidents and other causes many ants are lost during the summer 
months, in wiater, nevertheless, there are few deaths, As to 
the age attained, specimens of Formica fusca and F., sanguinea, 
still lively, are now four and others five years old at least. The 
behaviour to strange queens often results in their being ruthlessly 
killed ; yet as communities are known to have existed for years, 
queens must occasionally have been adopted. With the view of 
tiying how far dislike and passion might be a a formal 
temporary acquaintance a queen of Æ. fusca was introduced into 
a queenless nest, but protected by a wire cage, and after some 
days the latter removed, but the queen was at once attacked. 
Mr. McCook, nevertheless, relates an instance of a fertile queen 
of Cremastogaster lineolata having been adopted by a colony of 
the same species, 

Such difference in conduct, Sir John suggests, may be due to 
his own ants having been living in a republic ; for it 1s affirmed 
that bees longavithout a queen are strongly averse to adopt or 
accept another. Furthermore, if a few ants from a strange nest 
are put along with a queen they do not attack her, and if other 
ants are by degrees added the throne is ultimately secured. In 
pursuance of experiments to test the sense of direction, some 
ants were trained to go for their food over a wooden bridge 
made up of segments, Having got accustomed to the way, 
afterwards when an ant was in the act of crossing, a segment 
was suddenly rgversed in rection, evidently to the ant’s dis- 
comfiture ; she then either turned round, or, after traversing the 
bridge, would return. When, however, similar pieces of wood 
were placed between nest and food, and the ant at the middle 
piece, those at the ends being transposed, the ant was not dis- 
concerted, In other instances a circular pap€r disk was placed 
ona paper bridge, and when the ant was on the disk this was 
revolved, but the ant turned round with the paper. A hat-box 
with holes of entrance and exit piercedeat opposite sides was 
planted across the line to the food ; when the ant had entered 
and the box turned round, the ant likewise wheeled about, 
evidently retaining her sense of direction, Again, with ¢he 
insect en route, when the disk or box with the ant witltin was 
merely shifted to the opposite side of the food without bemg 
turned round, the ant did not rouad, but continued in what 
ought to have been the direcfion t8 the food, fd evidently was 
surptised at the result on arrival at thé spot where the food had 
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previously been, To ascertain whether ants make sounds audible 
to one another, the use of the telephone was resorted to, but the 
results were negative. These experiments may not be conclu- 
sive, for the plate of the telephone may be too stiff to be set in 
vibration by any sounds which the ants produced, As opposed 
to the opinion expressed by M. Dewitz, Sir J. Lubbock regards 
the ancestral ant as having been aculeate, and that the rudi- 
mentary condition of the sting in Formica is due to atrophy, 
perhaps attributable to disuse. A ground plan of the nest of 
Lasius niger is now given by Sir John, which exhibits an intri- 
cate, narrow, and winding entrance-passage; the main nest 
cavity is further supported by"pillars, and here and there by 
islands ; protected recesses “obtain,"evidently strategical retreats 
in times @ danger. Studying the relations and treatment of the 
aphides, or plant-lice of the ants, Sir John clearly demonstrates 
that not only are the aphides kept and protected in the ants’ 
nests, but the eggs of ApAis laid outside on the leafzstalks of its 
food-plant in October, when exposed to risks of weather, are care- 
folly brought by the ants into their nests, and afterwards tended by 
them during the long winter months until March, when the young 
ones are again brought out and placed on the young vegetable shoots. 
This proves prudential motives, for though our native ants may 
not lay up such great supplies of winter stores of food as do 
some of those found abroad, they thus nevertheless take the 
means to enable them to procure food during the following 
summer, The fact of European ants not generally laying up 
abundant stores ray be due to the nature of their food. Insects 
and small dħimals form portions of their food, and these cannot 
always be kept fresh. They may also not have learnt the art of 
building vessels for their honey, probably because their young 
me not kept ın cells like those of the honey bee, and their pu 
do not construct cocoons like those of the humble bee. Rela- 
tively to their size our English ants nevertheless store propor- 
tionally ; for if the little brown garden ant be watched milking 
their aphides, a marked abdominal distension is observable. 
The paper concludes by the history and technical description of 
a’ new species of Australian honey ant, This corroborates 
Westmael’s strange account of the Mexican species; certain 
individual ants being told off as receptacles for food, in shout 
they become literally animated honey pots. 


UNIVERSITY AND EDUCATIONAL 
INTELBIGENCE 


THE committee of management of the Royal Agricultural 
College, Girencester, have just established two scholarships of 
257, and Iof, respectively, to be opên to all students of the 
college, and to be awarded three times every year in accord- 
ance with the results of the sessional examinations. The first 
award will take place after the Christmas examination of the 
present year. The vellum certificates and book pfizes, and the 
gold medals, will be continued as heretofore. 

THE first session of the representative Conseil Sgperieure de 
l'Instruction Publique of France was closed on June 17, by an 
address pronounced by M, Jules Ferry. The result of the 
deliberations has been to raise the standard of Baccalanreat, the 
first step in French classical honows ; the time allotted to Greek 
and Latin in the @ourse of studies has been curtailed at the 
expense of themes and versification, and allotted either to 
science or to living languages. The work of the next session 
will be to organise the scientific instruction, Sharp discussions 
are expected between the delegates who wish to organise a special 
course of instruction for sciences, and those who stick to the old 
scheme of making the preparation for the Government schools a 
supplement fo classical instruction. 





SCIENTIFIC SERIALS 

Annalen der Physik und Chemie, No. 5,—On tones generated 
by a limited number of impulsesaby W. Kohlrausch,—On torsion, 
by E. Warburg.—On stationary vibrations of a heavy fluid, by G, 
Kirchhof. On the propagation of electricity by current water, 
and allied phenomena (continued), by E. Dorn.—On the new 
relation discovered by Dr, Kerr between light and electricity, by 
W. C. Rantgen.—On some new researches on the mean length 
of patle of, molecules, by R. (lausius.—Researches on heat- 
conduction in liquids, by H. F. Weber.—Researches on the 
héight of the atmosphere and the constitution of gaseous celes- 
tial bodies (continued), by A, Ritter.—On ultra-violet rays (con- 
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tinued), by Į L. Schonn.—On a new simple condensation- 
hygrometer, by A. Matem.—On a general proposition of Herr 
Clausius in fe Ee to electric induction, by G. J. Legebeke.— 
On an optical illusion in looking at geometrical figures, by W. 
Holtz.—Reflection and refraction of light on spherical acer, 
supposing finite angle of incidence, by F. Lippich. 

American Journal of Science, May.—Outlet of Lake Bonne- 
ville, by G. K. Gilbert.—Chemical and geological relations of the 
atmosphere, by T. Sterry Hunt,—Archæan rocks of Wahsatch 
Mountains, by A. Geikie.—Apatites containing manganese, by 
S. L. Penfield.—New meteorite in Cleberne co., Alabama, by 
W. E Hidden.—On the recent formation of quartz and on 
silicification in California, by T. S. Hunt.—The Uranometria 
argentina, by H. A, Newton.—The Ivanpah, Califotnia, mete- 
ofic iron, by C. U. Shephard.—The atomic weight of antimony 
(preliminary notice of additional experiments), by J. P. Cooke. 
—Daubrée’e experimental geology, by i Lawrence Smith.— 
Bastnasite and Tysorite from Colorado, by O. D. Allen and W. 

. Comstock.—On argento-antimonious tartrate (silver emetic), 
y J. P. Cooke.—The sternum in Dinosaurian reptiles, by O, 
C. Marsh.—On the southern comet of February, 1880, by B., A. 
Gould. 


Proceedings of the Boston Society of Natural History, vol. xx., 
part 3 (published April).—Dr. Sam. Kneeland, the mineralised 

hosphatic guanos of the equatorial Pacific Islands; on the 
Eozen well at Decorah, Iowa.—Prof. Brewem additional notes 
on his lists of New England birds ; catalogue of h ing-birds 
in the Soctety’s collection (only commencement).—Prof, Shaler, 
on the submarine coast shelf,—-Dr. Wadsworth, on danalite 
from the iron-mine, Bartlett, N.H. ; on picrolite from a serpen- 
tine quarry in Florida, with Pariya by W. H, Melville. —]. 
H. Huntington, on the iron ore of Batlett, N.H.—Dr. Fewkes, 
on RAtsophysa filiformis, with a plate; on the tubes in the 
larger nectocalyx of Adyla agona, with a plate.—Prof, E. 
Morse, on the antiquities of Japan.—F. W. Putnam, on cham- 
bered mounds in Missouri ; on some explorations in Tennessee, 
with remarks on some bones of N.E. Indians; on the ornamen- 
tation of some abori American pottery.—Dr. Hagen, on a 
new species of Simulrum with a remarkable Nympha-case—W. 
O. Crosby, on evidences of compression in the rocks of the 
Boston basin.—Dr, W. K. Brookes, development of the diges- 
tive tract in molluscs.—S H. Scudder, probable’age of Haulover 
Beach, Nantucket Harbour. e 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, May 27 —“ On the Relation of the Urea to 
the Total Nitregen of the Urine in Disease,” by W. J. Russell, 
Ph.D., F.R., and Samuel West, M.B., Oxon. 

In the valuable series of papers upon the excretion of urea, 
communicated by Prof. Parkes to the Royal Society, he showed 
that in hefith go per cent. of the nitrogen in the urine was 
eliminated in the form of urea. It seemed to us of considerable 
interest and importance to ascertain whether in disease this 
statement still held good, or whether, as indeed seemed probable, 
under altered conditions, nitrogen might nog be excreted in some 
other form. With the view of dete this point, the 
following experiments were undertaken. 

The cases upon which the observations were made fall into 
two groups—the first, a series taken at random from the hospital, 
the patients suffering from various diseases, and being under 
various conditions as regarded diet, muscular exertion, &, In 
the second series, the patients were healthy, and “placed under 
conditions as far as possible constant, the amount of diet being 
fixed, and the patients at absolute rest. 

The first series, aig of twenty-three observations, falls 
into several small groups. e relaiion of the urea-nitrogen to 
the total nitrogen was, in all cases,°calculated out in percentage 
amounts (the total nitrogen bey taken as 100), and the mean of 
each group of observations given. 

The first group consists of six cases of pneumonia, and in 
these the urea-nitrogen represents 90 per cent. of the total 
nitrogen. s 

The second, of two cases of jaundice, with two determinations 
in each, The mean of the frst giving 85°7 per cent. ; of the 
second go'2 per cent. e 

The third, of two cases of albuminuria, in which the mean is 


86 per cent. In these observations, the albumen was previously 
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precipitated and removed. In a thirdecase the determination 
was made without previously removing the albumen, In this 
latter, the percentage was 63°6, 

The fourth group consists of a coligction of cases of various 
kinds, One of pyæmia, one of typhoid fever, rheumatic fever, 
acute dysentery, pleurisy, hepatic abscess, and leucocythemia, 
twa of erysipelas, and two of diabetes, making eleven in all. 
The mean percentage of them all is 93°8. š 

The lowest percentage in this first series is found iff the cases 
of. glbuminuria and of jaundice, a fact of ifterest as bearing 
upoh the place of production of urea. 

The secowpd serles consists of eighteen determinations made 
upon three cases, in which the diet was fixed and the patient in 
a condition of absqlute rest. 

These give a mgan of go'r per cent, The mean of all the 
cases in the two series is 89°3, or, if the cases of albuminuria 
and jaundice be excluded, 91°3 per cent., and this agrees almost 
exactly with the results of Prof. Parkes’ experiments, in which 
the mean arrived at is 91 per cent. at :. 

We may therefore assume that the uren-nitrogen may be taken 
as the measure of the total nitrogen, and that this may be 
approximately determined by adding 10 percent. to the amount 
of urea-nitrogen. 

This is, however, only true if he mean ef a large number of 
observations be taken, for there.is no fixed relation between, on 
the one hand, the amount of fhe urine and the amount of the 
solids in it, or on the other, between the amount of the various 
solids sser se.$ 

The result, them of pur observations is to prove ‘that the 
chemistry of the urine remains essentially the same in disease as 
in health, and that the generalisation of Prof. Parkes is true ın 
either case. The urea may therefore be safely regarded as the 
measure of the total nitrogen, and as forming go per cent. of it. 

On the amount of Nitrogen excreted by Man at rest,” by 
Samuel West, M.B. Oxon, and W. J. Russell, Ph.D., F.R.S. 

The three patients, the subjects of this investigation, were all 
placed under the conditions of the most absolute rest, not being 
allowed to sit up in bed, or even indeed to feed themselves. 
Their diet was reduced till it was found that their health was 
suffering, and then increased until a condition was reached, 
which may be called one of ‘‘clinical equilibrium,” when the 
health, so far as could be determined clinically, was perfect. 

The patients were all suffering from the same affection, viz., 
aneuriem, a disease which duces mechanical rather than 
constitutional symptoms, and in these cases, so long as the 
treatment was carried on, produced no symptoms at so that 
for all practical purposes the patients may be regarded as healthy 
men, ° 

The condition of clinical equilibrium being reached, the 
amount of nitrogen in the food was determined by direct 
analysis. 

In two of the cases the diet consisted of 10 ozs. of solids and 
10 ozs, of liquids. 

By calculation from Parkes’ tables, this should yield 6*3 grms. 
of nitrogen. Analysis gave a somewhat higher number: in the 
first determination 7°07, and in the second 6°95. 

In the third case the diet was 8 ozs. of solids and 8 ozs, of 
liquids, distributed in the same proportion, This by calculation 
from the preceding analysis should give about 5'6 grms, of 
ni 


trogen. 
Comparing now the amount of nitrogen ingested in the food 
with the amount obtained from the urme, we fing :—~ 


Nitrogen ingested Nitrogen ig urine. 
Case I, ne ue po we 86 
bye Milan, isd Geer! hee 70 1s 864 
gy Aos mies. dee 5°6 bee 6'4 


In all the cages the amount in the urine is in slight excess of 
that in the food, go that we may fairly regard all the nitrogen 
here obtained as" representing tissue waste, for there was no 
surplus in the food to increase the amount in the uring. 


We obtain as the mean of these three cases 2364 ae 7°87, or 


approximately 8 grms., which we therefore are justified in 
regarding as the minimum amount of nitrogen a healthy adult 

¢xcretes per diem. This is equivalent to 17 grms., or 260 
grains of urea. * 

It 1s interesting to compare with these observations the results 
‘obtained by tae other “mgthods of the investigation above 
referred to. "A , 

Ranke repeated upon man the experiments which Bischoff and 

» 
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Voit had conducted uppn the dog, and among them are two 
series of observations which illustrate the subject at present 
under consideration. 
In the first no food at ¥ was given, and the patients were 
Lept at rest. 
one case 8 grms, of nitrogen were passed, in a second I0, 
and in a third 8'6. Ina fourth case the amount was as low as 
6. And in another series of observations upon himself, Rafike 
found the amount passed in two starvation days to be 8 and 8°6 
Ld 


grms, Š 

Nicholson made three estimations in the case of starfing 
prisoners, and found as the mean of three days 8°6grms. è 

Many other observers have noticed the rapid fall in the 
amount of nitrogen excreted during starvatio 

But the short duration of these experiments makes it probable 
that the minimum was not reached. r 

Wè have then 8 grms, as the mean of the only reliable deter- 
mination at our command of the nitrogen excreted ın the wine 
durmg starvation. 

Prof, Playfair attacked the question from another side, 
collecting from various sources the minimum diets upon whic 
man could live, and to which he gave the name of subsistence 
diets, and by cal ion the amount of nitrogen ‘contained in 
them, This methag gave hip as a mean 9 2 grms., but his 
patents were none of them at gbsolute rest,{but were perform- 
ing during the day a certain amo@nt of work. Edward Smith 
in the same way, by calculation from the diets of the spinners 
during the cotton famine, found a somewhat larger amount of 
nitrogen (12 grms.), which agrees with the amount of nitrogen 
contained in Playfair» second class oF small diets, but in all 
these cases the effect of muscular exertion is not eliminated. 

Umah gives a series of three observations upon hospital 
patients kept at rest and placed upon a restricted diet. 

In the first, a case of cancerous obstruction, the amount of 
nitrogen was 8 grms. (17'5 urea), But this case is not altogether 
satisfactory, from the amount of wasting accompanying this 
disease, 8 

The other-two were cases of syphilis placed upon fever diet, 
and kept at :est for the sake of the experiments ; the first passed 
8'6 grms. (18°6 urea}, the second 7°5 grms. (16°2 urea). 

The mean of.these e cases is 8 grms. {17°5 urea). 

The general results of the various series of observations may 
be roughly tabulated thus :— 

I, Starvation. 8 grms. 

IL Non-nitrogenous food. 8 grms. 

III, Subsistence diet. pE 

IV, Insufficient diet. & grms. 

V. Clinical equilibrium. 8 grms. . 

A remarkable coincidence, considering the vaiety of the 
methods employed and the different_conditions under which the 
determinations were made, 

We may therefore conclude that the minimum amount of 
nitrogen excreted by a healthy adult man is on the average 8 
grms, in the twenty-four hours, this bemg equivalent to 17°5 
grms., or to 260 grains of urea, 

Geological Bociety, June 9.—Robert Etheridge, F.R.S., 

resident, in the chair,-John Burn Anstis du Sautoy and Rey, 
fohn Cowley Fowler, B.A., were elected Fellows; Prof. G. 

ewalque, Tage, a Foreign Member, and Prof. Leo Lesquereux, 
Columbus, U.S., a Foreign Correspondent of the Society.— 
The following communications were read :—On the occurrence 
of marine shells of existing species at different heights above the 
presentelevel of the sea, by J. Gwyn Jefteys, R.S., Treas. 
G.S. This papes resulted frm the author’s examination of the 
mollusca procured during the expeditions of H.M.SS. Zighining 
and Porcupine in the North Atlantic. He stated that he found 
several species of shells living only at depths of not less than 
between 9,000 and 10,000 feet, which species o ed in a fossil 
state in Calabria and Sicily at heights of more thn 2,000 feet, such 
depths andsheights together exceeding the height of Mount Etna 
above the present level of the Mediterranean. He then gave an 
account of the post-tertiary deposits in Ewepe, Asia, and North 
America, to show their various heights, and especially of the 
raised beach on Moel Tryfaen in Caernarvonshire, which was 
from 1,170 to 1,350 feet high, Some of the shells in thtt 
deposit were horeal, and did not now live in the adjacent seg, 
The author stated that no shells of a peculiarly northern charac- 
ter had been nbticed in the we% or gpuèh of d. He then* 
questioned the permanence and even thg antiquity of the present 
oceanic basins, from a consideration not only of the fauna which 
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now inhabits the greatest depths, but also of the extent of oscil- 
lation which had prevailed everywhere since the Tertiary period. 
A complete list of the Moel Tryfaen fossils was given, to the 
number of sixty, besides three distinct varieties, of which num- 
ber eleven were Arctic or northern, and the rest lived in Caer- 
narvon Bay, All of these fossils were more or less fragmentary, 
—On the pre-Devonian rocks of Bohemia, by J, E.-Marr, B.A., 
F.G.S. The author commenced with a brief notice of the pre- 
Cambrian rocks, which are gneisses and schistose limestone with 
intrusive eclogite; over these lie unconformably green grits, 
ashes, breccias, hornstones (étage A of Baccatde), which the 
author considers to represent the Harlech group of Wales, 
Etage B is unconformable with this, but conformable with C, 
which conédins the “primordial” fauna. D contains the colo- 
nies, E to H are Silurian, and more calcareous than tho 
underlying them. The base of the group is unconformable wit 
those beneath. The lithological characters of the various beds 
were described. The following are the associatéd igneous 
rocks :—Granite, quartz feltzite, porphyrite, mica-trap, diabase, 
diorite, eclogite. Of these brief descriptions were given. The 
author gave a compariton of the various shales with English 
deposits. The pre-Cambrian series much resemble the Dimetian 
and Pebidian of Wales, the latter being étage A; étage B, the 
Harlech ; étage C, the Menevian, probably a deep-water de- 
posit, as is indicated by the abnormal size of the eyes of its 
Trilobites ; the lowest bed of étage D probably represents pert 
of the Lingula flags of Britain. , a I, 8, seems to repiesent 
the Tremad®c shgle of Britain, and, like it, contains pisolitic 
iron-ore, Representatives also of the Arenig and Bala beds are 
found. A slight unconformity marks the base of the Silurian, 
Three graptolitic zones occur. The lowest, or Diplograptus 
zone, identical with the Birkhill shales, contains thirteen species 
of graptolites; the next, or Priedon ‘zone (four species) re- 
sembles the Brathay flags; the upper, or Colonies zone (five 
cles), resembling the Upper Coldwell beds of the Lake- 
istrict, Above these follow representatives of Wenlock, 
Ludlow, and probably of the Passage beds. The author, with 
the evidence of these, discussed the ‘‘ colonies” theory of M. 
Barrande, pointing to the non-intermixture of species, notwith- 
standing the irregular repetition of the zones, the non-occurrence 
of these colony species in intermediate beds, and other reasons, 
The stratigraphy and paleontology of several of these colonies 
were discussed in edetail, showing it to be more probable that 
their a nt intercalation with €atter faunas is due to repetition 
by fa dng —On the pré-Cambrian rocks of the North-Western 
and Central Highlands of Scotland, by Henry Hicks, M.D., 
F.G. The author, after examination, considers the rocks of 
the following districts to be wholly or in part pre-Cambrian :— 
(1) Glen Finnan, Loch Shiel to Caledoman Canal ; (2) Fort 
William and Glen Nevis ; (3) Ballachulish, Glen Coe, and Black 
Mount ; (4) Tyndrum to Callander. The author states that the 
Silmian (and Cambrian) rocks flank the pee Conan in lines 
from north east to south-west, and overlap Ben Ledi on the 
south side. Thus here, as elsewhere, subsequent glenudation 
has removed enormous masses of the more recent rocks, only 
here and there leaving patches of these in folds along depressions 
in the old pre-Cambrian floor. 


e° EDINBURGH 


Royal Society, May 17.—Mr. D. Milne Home, vice-presi- 
dent, in the Sar — Mr. J. B. Haycraft, M.B., B.Sc., read a 
aper on a method for the quantitative estimation of urea m the 
load: The method depended upon the fact that one can 
dialyse the fluid parts of blood into alcohol, into which the urea 
es in a very pure form. The alcohol containing the ures 

is evaporated, the residue washed with petroleum ether, re 
extracted, and estimated after the method of Huefner. This 
method yields urea from so small a quantity of blood as 10 ce., 
and shows that more is present than was formerly conjectwed, 
there being on an average 35 parts per 100,000.—Mr, Patrick 
Geddes, in his paper on the phesemena of variegation and cell- 
multiplication in a species of Enteromorpha, pomted out that 
the development of colourless cells in this alga was by a process 
of buddeng into the intercellular ces between the coloured 
cells, so that both kinds of cell-multiplication, by aeron and by 
budding, Were exemplified in the same plant.—Prof, Tait gave a 
comm: tion on the accurate measurement of high pressures. 
Fog pressures up to a few tons the behaviour of nitrogen had 
been thoroughly investigated (at least at one temperature), By 
tomparison with a nitrogen compression gauge, a scale could be 
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mate connection® of the rotation with the refractive index is 
shown. Oxygen, curiously, gives with red rays a rotation a 
very little above that with green (in the other gases the deflection 
is greater for green rays in the ratio about 1°50). This may 
be connected with the very magnetic er of oxygen.—On 
the constancy of the proportion of carbonic acid in the air, by 
M. Schleesing. He calculates that the sea holds in reserve a 
quéhtity of CO, dispasable for exchange with the air ten times 
greater than the whole quantity in the atmosphere, “and much 
greater, a for tiori, than the variations of this quantity; hence a 
strdħg regulative action on the amount of aerial CO,.—-On causes 
which tend {p warp the girders of iron bridges and means of 

lanning these girders so as to resist warping influences, 
= M. itr ae Oe te ide a pa whi play an m 
portant part in the theory of planetary perturbations, by 
M. Darboux.—M* Gaugain’s death iwas announced.—On the 
figure of the planet Mars, by M. Hennessy.—On the equiva- 
lence of forms, by M. Jordan,—The tensions of saturated 
vapours have different modes of variation according as they are 
emitted above or below the point of fusion, by M. De Mondesir. 
—Action of bromide of methyl and of iodide of methyl on 
monomethylamine, by MM, Duvillier and Buisine.—On the 
transformation of terebenthene into cymerft, by M, Bruére,— 
Preparation of indoline and its pounds, by M. Giraud.—On 
the existence of a lymphatic cir¢ulation m Zleuronectes, by M. 
Jourdain, ‘The appearances ix Platessa vulgaris, Cuv., and Flat, 
Jesus, Cuv., are described. There are vessels which convey the 
lymph to peripheric parts, and others which bring it to a central 
ieservoir, Allo, the lymph seems to be aerated in vessels in the 
branchie, The lymph-rfeservoir has no intrinsic muscles (to 
effect the circulation), but the fibres acting on it seem to belon 
to the respiratory apparatus,—On the physiological action o 
Thalictrum macrocarpum, by MM. Bochefontaine and Doassans, 
Thalicirine, the active principle of this plant (found in a certain 
pat of the Pyrenees), acts first on the central encephalo- 
medullary nervous system, then on the heart, arresting the 
funchons; it affects nervous excito-motricity, and diminishes 
muscular contractility. It resembles aconitine, but is not so 
active.—On the micrographic analysis of water, by M. Certes. 
He treats water with a 1'5 per cent. solution of osmic acid (1 cc. 
of this to 30 to 40 cc. of water); the acid kills any organisms 
present without deforming them ; they sink to the bpttom and 
may be examined microscopically, Some colouring reagents 
mixed with dilute glycerine may also be used.—On the place of 
formation of adventive roots of monocotyledons, by M. 
Mangin. 


constructed fora pressure gauge registering by the compression of 
the walls of a thinnish glass cylinder contaming mercury; and 
this scale could be applied as long as the limits of elasticity, 
as defined by Hooke’s law, were not exceeded. To determine 
when these limits were being approached, a similar glass cylinder 
with thicker walls was to be compared with the former one, 
which wonld be the first to deviate. This second gauge, with 
its higher hmits of elasticity, could then be used for the higher 
ressures; and when its indications began to deviate from Hooke’s 
aw, a third and: still stronger gauge could be substituted, ifs 
constants having been determined similarly by comparison with 
the second gauge. And thus a series of graduated gauges could 
be constructed to measure extremely high pressure ; and at length 
when the pressure-was such as to crush g a steePgauge con- 
structed on somewhat similar principles could be substituted, 
being graduated first by comparison with the strongest glass gauge, 
Thus accurate measurements of high pressures could be obtained 
up to the point at which the compressing apparatus itself would 
begin to give way.—Mr. D. Milne Home, as convener of the 
Boulder Committee, presented the sixth report, and gave a 
notice of its chief festures,—Prof. Turner exhibited a curious 
collection of natural masks and skulls from New Guinea and 


ighbouring islands. + 
on VIENNA 


Imperial Academy of Sciences, April 15.—Observations 
on the deadening of torsion oscillations by internal friction, by 
Dr. Klemencic.—Studies on the decompositiow of simple organic 
compounds by zinc powder ; I. alcohols, by Pyof. Ladwig.—On 
the action of some metals and metalloids on phosphorus oxy- 
chloride; and the existence of Leverrier’s phosphoric oxide, by 
H. H. Renitzer and Goldschmidt.—On the saltness of water in 
the Norwegian North Sea, by Herr Tornoe,—New methods of 
finding mean geometric proportions, by Herr Zimels.—On the 
former and present position of geology and geogony, and the 
methods of research m these directions, by Dr. Boué.—Geolo- 

cal observations in Southern Calabria, by Dr. Burgenstein and 
tes Noe.—Radiant electrode-matter, by Dr, Puluj. 


: PARIS 

Academy of Sciences, June 14.—M. Edm. Becquerel in the 
chair.—The following papers were read >—On papame; con- 
tribution to the history of soluble ferments, by M. Wartz, 
Alcohol precipitates from the juice of papaya, a principle of 
yaniable composition, but, mig purified by*dialysis, approxi- 
mating to albuminoid matters. Papaing, purified with subacetate 
of lead has the composition and characters of such matters. 
The rapid liquefaction of fibrine by papune may ocqur in pre- 
sence oF prussic, boric, oreven carbolic acid (conditions exclu 





microbes).—Geological history of the English Channel (secon 


part), by M. Hébert.—Craniology of African negro races; CONTENTS Paar 
non-dolichocephalic races, by M. de Quatrefages. The ninth Skee BiCkVARDS Be 
volume of tit ‘‘ Crania Ethnica” finishes the account of negro | Fersnwarer RumworopsorNontaAuenca s.o Ilil] zes 
races, and enters on the yellow or Mongolic races, M. Hamy | Tue Recent Paocruss or Enciisu PaioLocy. By Rev. A. H. 
finds in Africa that not ony in individuals, but in entire popula- RDA A ee ee vow ee 167 
tions océuffying considerable spaces, and in some instances Of Vilkemeon's “ Fern Etchings; Tustrating all the Species of Ferns 
extending through about four-fifths of the Continent from east Tadigenoua to the North astern United States are da’ 168 
to west, there is an absence of dolichocephaly. One portion of LerTERS TO o rae Enon a S a . |. a 
7 i Q tate o w—~Tus DURE OF ARGYLL. . . 6 6 T 
ae eee fe small ene eerie fope The Fine Wire Telephone Prof. G. Cmevstar (With Tusia 
erall etim i ok BONY. sar E a a E d En aa ore Ns ee ee 
them Negn llos. He characterises anae thave Minare The Aurora Borealis aaa its Colours Z Ur Warren De La Rox, i 
— peri resistan - $ -$ ugo MULLER, PE E A a ay teow 
been confounded. —New ex menta on He a ge On some Points Connected with Terrestrial Magnetism.—Dr iS 


Warren De La Ruz, F.R.S.; Dr. Hoco MbrLeer, FRS . 369 
Cakareous Concretions in Timber.—Dr G Bom 1. a... 
Remarkable Discovery of a Murder in Bermuda.—H N. MOSEREY x70 
On the Simplest Continnous Mamfoldmess of Two Dymensions and 


erian sheep to spleen-disense, by M. Chauveau. The twelve 
Reroneen eep tested all.died after a single inoculation, Of 
forty-seven erian sheep, thirty-nine proved resistant after 


repeated in tions, —M. Stas was elected Correspondent in nt ae 
Ch in room of the late M, Zinin.—On the vilue of gravity jo eee BM FRAKLAND eae AR, 
at Paris, by M. Peirce. He considers (from certain corrections) Colour Combinations.—C. J. WOODWARD » .... soe ee IT 

Wud Swans—Notes of —~J BIRMINGHAM o . 6. 6 o YI 


that the value hitherto given should be increased by one-ten-thou- 
sandth.—Determination of a function with only one variable, ina 
given interval, according to mean values of this function and ofits 
successive derivatives in this intervdl, by M. Leauté.—On the 
resolation of the equation +" 4* = s", in whole numbers, by 


M. Lefébure,—Experimental researches on amagnele Totatory | T35 New Fersmwarer [nLLY-Fisn te en RAy LANKESTER, 
e 


FR-S., Prof Gro, J.8Artman, F.R.S. ; Guorce J ROMANES, 


polarisation in gases, by M. Henri Becquerel, memoir pre- F er a ere rr 197 
sented relates chiefly-to various small corrections in his direct | Norms... . - Fee i Othe tap cee eo oe IWI 
measurements, the most important being due to influence of Oe Nora of sea ce ee eee S ee 

etism on the glass closing the tubes. For the gase#nltrogen, | © WaiphaisGomet Gasa IÒ | | ll! ee eae 
carbonic acid, protoxide of niteogen, and olefiant gas {not for | Gsoazarmicar NOTES . . e s s se eo eb: Aiea vey Bao 184 
oxygen), he finds the magnetic rotations for rays of differgnt Sir sec LUBpocE oN p pe tilt ae S eet eae 7h 
wave lengths nearly in inverse ratio of the square of the waye- Scumrenic SERIALE: fi i BAN TE a Sete ee 
lengths as for non-magnetic solid bodies and liquids, The inti-@ Socusrms AND ACADEMIES. + : Soko eat 186 
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THE SACREDABOOKS OF THE EAST 
The Sacred Books of the East, Edited by F. Max Muller. 
Vols. iv., v., and vii. (Clarendon Press, 1880.) e 
HE" great. work upon which Prof. Max Muller is 
engaged goes on apace. Volume after volume igstes 
from the University Press containing the prindpal pagtions 
of the sacred literature of the East translated by com- 
petent scholars. The materials for a acience of religion 
are being rapidly accumulated. The grand conception of 
a science which shall trace the development and relations 
of the religions of the world and determine the laws that 
have presided over their birth, their growth, and their 
decay is no longer a dream of the distant future. Before 
many years are ever the materials will be in our hands 
for realising that conception, if indeed it is ever to be 
realised at all. ° 

The fourth and fifth volumes of the series introduce us 
to Zoroastrianism, the great Puritan religion of the 
Aryans, and thus the counterpart of Moharamedanism in 
the Semitic world. The fourth vofume contains M. 
Darmesteter’s translation of the Vendtd4d, a compilation 
of religious laws and mythological tales which forms the 
first part of the Avesta or Zoroastrian bible. The two 
other parts consist of the Vispérad or litanies for the 
sacrifice, and the Yasna, which includes five hymns or 
G&thas written in a peculiar dialect and constituting the 
oldest portion of the Avesta. Besides these the Parsis 
also reverence the Khorda Avesta or Small Avesta, com- 
prising short prayers, the Yashts or hymns of praise, and 
several other fragments. 

These are all that is left of a much larger body of 
sacred literature which once existed among the disciples 
of Zoroaster. According to Parsi tradition, out of the 
twenty-one Nosks or books revealed to the Mazdean 
prophet one only, the Vendid4d, remains complete, and 
though this tradition cannot be accepted in its literal 
form, there is abundant evidence that the Parsis have 
saved only scattered fragments out of the wreck of their 
sacred books caused by Greeks, by Christians, and by 
Mohammedans. In their present shape, moreover, these 
fragments dd’ not go back beyond the age of the Sas- 
sanians, indeed they bear traces of even later modernisa. 
tion; but the basis upon which they rest, the leading 
ideas they embody, and numerous passages that are 
imbedded in them are of much earlier date. If we may 
trust Dr. Oppert’s translation of the Protomedic transcript 
of the inscripwon of Dariis Hystaspis at Behistun, it was 
that Persian monarch who ordered the Avesta or “law ” 
and the Zend or “ Commentary” to be restored after the 
religious disturbances of the Magian usurpation. At any 
rate there can be little doubt that both &isted before the 
foundatitn of the Persian Empire. 

But like all other religions, Mazdgism developed and 
became changed in the process of time, and this develop- 
ment and gradual change may be read in the records, of 
its sacred books. M. Darmesteter points out the uatena- 
bility of the view which made it at the outset a revolt 
against the old Vedic religion, of the Egstern Aryans; 
on the contrary, it grew naturally out of the elements, 
religious and mythological, which we see reflected in the 
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Rig-Veda of India, and even after takıng shape and con- 
sistency, after the days of Darius and the Sassanians, it 
still continued to grow. In the hands of its priests it 
became more and more rigorous and ceremonial ; ancient 
texts were misinterpreted, and the misinterpretation carried 
out to its logical consequences. 

In the fifth volume Dr. West introduces us to a later 
phase of Zoroastrian belief. He translates for us the 
Pahlavi texts, the Bundehesh, the ZAd-sparam, the 
Bahman Yasht, and the Shayast l4-shAyast, which are 
translatwhs and explanations of the older Avesta. The 
Zend language had become obsolete, and the books 
written in it accordingly required to be translated and in- 
terpreted. The Pahlavi texts have, therefore? preserved 
portions of the ancient Zoroastrian scriptures which would 
otherwise have been lost. The Pahlavi is the language of 
medizyval Persia, the daughter of the Persian of Darius and 
his successors, and the niece of the Zend dialect of the 
Avesta. Our acquaintance with it practically begins with 
the inscriptions of Artakhshfr-i Papakfn (A.D. 226-240) 
the founder of the Sassanian dynasty, and ends with 
Parsi wriftngs, one of the latest of which is dated A.D. 881. 
The Pahlavi alphabet is an exceedingly difficult one; its 
letters have been corrupted to a prodigious extent, so that 
a large number of them are written exactly alike. The 
difficulties in the way of reading it may therefore be 
imagined. Pahlavi texts, however, are not always written 
in the Pahlavi alphabet ; sometimes the Zend alphabet 
ofthe Avesta, sometimes the modern Persian alphabet, 
is used instead. 

But the reading of these texts is further complicated 
by the introduction of Semitic words, which have, how- 
ever, to be replaced in pronungiation by their Persian 
equivalents. Thus what is gyritten malidn malké, “king 
of kings,” would have to be pronounced shdhdn shdh. 
The same phenomenon meets us in the cuneiform inscrip- 
tions, where an Accadian word often occurs in an Assyrian 
text, for which: its Assyrian equivalent has to be substi- 
tuted in reading, and so too in modern Japanese Chinese 
words are written but translated into Japamese by the 
reader. The usage of Pahlavi seems to be ancient, since 
the cuneiform alphabet of the Achzemenian inscriptions 
was obtained by Darius by translating a certain number 
of Assyrian ideographs into Persian and then setting 
apart the initial sound of the Persian word as the alpha- 
betic value of th@ideographic character. In addition to 
these Semitic logograms the Parsis also gave a conven- 
tional pronunciation to certain obsolete Persian words, 
the true pronunciation of which they had forgotten and 
were unable to recover owing to the obscurities of Pahlavi 
writing, anti the employment of these two kinds of 
logograms is termed Huzvaresh. 

The seventh volume contains a translation by Prof. 
Jolly of the Vishnu-sttra, a semi-inspired Hindu law-book 
belonging to one of the*schools who studied the Black 
Yajur Veda, and closely refed to the famous Code of 
Manu. It has been revised by a Vishnuitic editor of 
comparatively recent date, but the substance of it goes 
back to an early time, before the introduction of saé or 
widoweburning, or even, it may be, the rise of Buddhism. 
I, will be interesting to the lawyer as well as to the 
student of religion, who will be tempted to compare 
it with the book of Leviticus, Its minute and absurd 
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regulations as to ceremonial expiation and penance, its 
tyrannous assertion of Brahminical domination, and its 
unpractical and unspiritual character will illustrate the 
condition to which a religion may be brought by mere 
subtlety and barren meditation, divorced from active life 


and influenced by an interested priesthood. 
A. H. SAYCE 


‘EVOLUTION OF THE VEGETABLE KINGDOM 


Versuch einer Entwicklungsgeschichte der Phansenwelt, 
insbesondere der Florengebiete seit der Tertidrperiode. 
Von Dr. Adolf. Engler. I. Theil. Die Extratsopischen 

eGebiete der Nérdlichen Hemisphare. Mit einer 
chromolthographischen Karte. 8vo. pp.202. (Leipzig : 
Verlag von Wilhelm Engelmann, 1879.) Essay of a 
History of the Evolution of the Vegetable Kingdom, 
especially of the Floral Areas since the Tertiary Period. 
Part I.—The Extratropical Regions of the Northern 
Hemispheie. 

HYTOGEOGRAPHY still presents many difficult 
problems, the final solution of some of which is ex- 
tremely unlikely, though patient research will doubtless 
bring us much nearer the truth than we have yet reached. 

The latest comprehensive work on the subject (Grisebach’s 

“ Vegetation der Erde”) is a very good exposition of the 

existing distribution of plants, but it is nothing more. 

Since the promulgation of the theory of descent, however, 

the study of the dispersion of plants has entered upon a 

fresh phase, and it has received the attention of some of 

the ablest minds engaged in botanical pursuits ; and with 
the ever-increasing geological evidence of the composition 
of the floras of former periods there is a good prospect of 

a teal advance in this branch of science. Unfortunately 

there is a tendency to tgavel far beyond a point warranted 

by the evidence, This remgrk speciall} applies to the 
determination of many of the fossils of the earliest Ter- 
tiary times. Whether fresh discoveries will Saat the 
correctness or the ‘ncorrectness of Ungers ‘“eNew 

Holland in Europe,” we do not venture to predict, 

though we think the latter ; but we agree with Saporta 

that most eof the assumed determinations are better 
designated by such terms as affiliation and collocation 

(assimilation et rapprochement). Dr. Engler is not an 

unknown worker in phytogeography, for in his various 

monographs, especially in that of the genus Sarifraga, 
he has set forth the views which he, in some respects, 
more fully elaborates in the work befoM&us. The essay 
itself is preceded by thirty-six formulated leading ideas 
(leitende Ideen), which may, for our purpose, be reduced 
to one, namely, the relation of evolution and geological 
changes to distribution, Dr. Engler endeavours to trace 
the descent and migration of the vegetation of the regions 
under consideration since the Tertiary period by the aid 
of geological and recent evidence, but for various reasons 
he does not go back beyond the Miocene period. In his 
conception of the Miocene perfd he is in accord with 

Prof. Heer, who, he thinkg?has easily refuted the argu- 

ments adduced by Mr. Starkie Gardner in support of his 

opinion that much of what Prof. Heer regasds as 

Miocene is referable to the Eocene period. The author 

divides his subject into five sections and ejghteen 

chapters. In the first section he treats of the develop- 
ment of the flora of North America from the Miocene 
period to the Glacial epoch ; the second is devoted to the 


development ofthe flora of Eastern gnd Central Asia since 
Tertiary times; the third to the main features of the 
development of the Mediterraneag flora since the Tertiary 
period ; the fourth to the development of the high moun- 
tain flora before, during, and after the Glacial epoch ; 
ang the fifth to the consideration of the development of 
the floras of other countries influenced by thg Glacial 
period. The map is constructed to show, as nearly as 
possible, the configuration of land and water in Tertiary 
times, the direction of the spreading and change of the 
vegetation during and after the gradual drying-up of the 
Tertiary seas, anti the most important migratory routes of 
the Glacial plants. Disregarding the evolutionary. ele- 
ment, which must necessarily be to a large extent purely 
speculative, Dr. Engler’s essay is exceedingly interesting 
and instructive. The mere collocation of the facts bearing 
upon the subject renders it so, independently of the author's 
deductions therefrom. So far as the migratory part is con- 
cerned, it may be designated as an gmplification, with 
some modifications, of the theory recently discussed by 
Dr. Asa Gray, Sir Joseph °Hooker, Mr. Thiselton Dyer, 
and others. ,Dr. Engler does not find the contrast so 
great in the*development of the Asiatic element in the 
vegetation of Eastern’and Western North America, and 
there is no doubt of the existence of many more Asiatic 
types in Western North America than was formerly 
suspected. Diligent as the author has been in collecting 
evidence, he has overlooked some that he would have 
found useful. Thus at page 29 he seeks to explain the 
“extraordinarily interrupted distribution” of Monotropa 
unifloraand Phrymaleptostachya, both of which heassumes 
to be limited to the Himalayas, North-eastern Asia, and 
Eastern North America. Now Monofrofa uniflora is 
common in North America west of the Rocky Mountains, 
as evidenced by specimens and collectors’ notes in the 
Kew Herbarium; and it hkewise occurs in Mexico, New 
Granada, Sachalin, and the Corea. The distribution of 
Phryma, too, is by no means so restricted as Dr. Engler 
supposes, But these are minor details which do not 
affect the main issues. 

Although evolution is the pervading feature of the 
work, the author nowhere attempts to point out the 
original types from which other species have descended, 
as he does in his monograph of the genus Sarifraga. 
Bunge, who devoted much time to the study of large 
genera, constructed a genealogical tree to illustrate the 
possible descent of the species of Acantholimon, but he 
admits that the result was eminently unsatisfactory. If 
so difficult to trace the descent of a genus having the 
distribution of Acantholimon, we may excuse Dr. Engler 
for being less successful on the evolution theme than he 
is on migration. W. B. HEMSLEY 





ro __ LERTERS TO THE EDITOR 
[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake t8 return, or 
to correspond with the writers of, rejected manuscripts, No 
notice is taken of tnonymons communications, 
(The Editor urgently gone correspondents to keep their letters as 
e short as possible. pressurton his space ts so great that tt 
is impossible otherwise to ensure the a, ance even of com- 
munications containing interesting and novel facts.) 
° a The Feeghwater Medusa 
I OBSERVE in Prof. Allman’s article of last week (p. 178) on 
this organism, that he states that the article in question includcs 
. . 
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‘additional facts not dœntained in the paper” read by him to 
the Linnean Society. 

Although Prof, Allman does not directly allude to my article 
of the week before (p. 149, I may assume that the statements 
which he makes in opposition to my conclusion that Limnocodium 
(Craspedacustes) belongs to the group of the Trachomedusz were 
elicited by the publication of my results, 

I intend in the July number of the Quarterly Journal of 
Microscoptcal, Science to show in an illustrated memoir that, con- 
trary to the conchision of Prof, Allman, the tentacles of Tape - 
codium do resemble those of the Trachyline Medusæ in their 
insertion and in the possession of true (though endimestary) 
peronh, as I stated in my original note and in my paper read to 
the Royal Society on June 17. Ishall also show that my state- 
ment that the so-called lithocysts or marginal bodies have 
essentially the same structure as those of Trachyline Medusæ 
Nagra modified tentacles with an endodermal axis) is warranted 

y the developmental history of the bodies in question. Con- 
sequently I a: to my original determination of the affinities 
of the new Medusa as one of the order Trachomeduse, and 
cannot agree with Prof. Allman that its affinity with the Lepto- 
medusze must be regarded as the closer of the two. 

Prof, Allman states that he has arranged certain methods of 
observation with Mize Sowerbys by which he hopes to determine 
the developmental history of Limnocodinum. It will be of the 

test interest to have this måtter fully investigated, and to 

ow what are the methods which Prof, Allman has devised to 

this end, Mr, Sowerby informs me that at preser he has under- 

taken no experiments of the kind eyceptthg the isolation of 

specimens in two glass jars in the lily-house, which he carried 
out at my special est on June 15. 

In the meantime I may say that I have fully satisfied myself 
that Limnocodium develops directly from the egg. When 
specimens are kept living in a glass jar under constant observa- 
tion it is found that exceedingly small specimens of the Medusa 
make their appearance amongst the larger imens, Mr. 
Sowerby had already determined this fact a fortnight ago, when 
I first was introduced by him to the Medusa, I have now, 
through his kindness, been able to examine several young pos 
of Limnocodium, the discovery of which is entirely due to him. 

The youngest speci which I have seen at present measured 
only the one-thirtieth of an inch in diameter, and I have bad 
others under observation very little larger. The smallest was 
of a sub-spherical form without any aperture to the ectodermal 
investment. Four minute tentacles were sprouting near one 
pole of the spherical body, and between these rudiments of four 
others were seen, Within—the subumbrellar musculature was 


already developed and contracting at intervals, The féur radial 
canals were present, and, what is more remarkable, the 
sub-umbrellar cavity was already well marked, and within it the 


manubrium with the oral aperture. Yet the margin of the 
umbrella was still closed by a continuous ectodermal coat which, 
when perforated, would, I conceive, become the velum. 

These minute embryos correspond very closely in appearance 
with the embryos of the well-known typical Trachomedusan 
Geryonia, as figured by Metschnikow in the Zetich. fur wiss. 
Zoologie, vol, xxiv., Plate II., Figs. 12 and 15. 

They leave no possibility of supposing that Limnocodium has, 
like most Leptomeduse, a hydroid trophosome, In respect of 
its development as in other respects, Limnocodium is not more 
closely allied to the Leptomeduse than to the Trachomeduse, 
but is one of tke Trachomedusee. 

A remarkable fact which I am not able to explain is the 
excessive raritysof females amongst the specimens of Limno- 
codium taken from the tank in Regent’s Park. All the speci- 
mens which I have examined have males, Females clearly 


“enough must be present, or have been present amongst the shoals 


of males ~- whence the embryos discovered by Mr. Sowerby. 

It is a known fact among Trachyline Meffusze that in some 
species males are excessively abundant, and even in some species 
females have never been detected. Thus again Limnocodium 
agrees with the Trachyline Meduse. ° 

One word more with regard to the name of the new Medusa. 
Whilst I waive the right of riority for the generic term Cras 
dacustes, and adopt Prof. Allman s term Limnocodium, I feeb it 
to be only right to maintain the association of Mr. Sowerby’s 
name with this discovery, which I had bie gered proposed, and 
I shall accordingly henceforth, speak gf the Medusa as Limnos 
codium Sowerbii, ilman and Ster. ¢ 


Aqueous Vapour in Relation to Perpetual Snow 


SOME twelve years ago I gave (Phil, Mag., March, 1867, 
“Climate and Time,” p. 548) what appears to be the true 
explanation of that apparently paradoxical fact observed by Mr, 
Glaisher, that the difference of reading between a thermometer 
exposed to direct sunshine and one shaded diminishes, instead of 
increases, as we ascend in the atmosphere, This led me to an 
important conclusion in regard to the influence of aqueous 
vapour on the melting-point of snow; but recent objections to 
some of my views convince me that I have not given to that 


conclusion the prominence it deserves, I shall now state ia s- 


few words the conclusion to which I refer, 

The reason why snow at great elevations does not melt but 
remains ent, is owing to the fact that the heat received 
from the sun is thrown off into stellar space so rapidly by radia- 
tion and reflection that the sun fails to raise the temperature of 
the snow to the melting-point ; the snow evaporates,,but it does 
not melt. The summits of the Himalayas, for example, must 
receive more than ten times the amount of heat necessary to melt 
all the snow that falls on them, notwithstanding which the snow 
is not melted, And in spite of the strength of the sun and the 
dryness of the air at those altitudes, evaporation is insufficient to 
remove the snow. At low elevations, where the snowfall is 
probably greater and the amount of heat even less than at the 
summits, the snow melts and disappears. ` This, I believe,” we 
must attribute tq the influence of aqueous vapour. At high 
elevations the air is dry and allows the heat radiated from the 
snow to pass into®pace, but at low elevations a very considerable 
amount of the heat radiated from the snow 1s absorbed in passing 
through the atmosphere. A considerable portion of the heat 
thus absorbed by the vapour is radiated back on the snow, but 
the „heat thus radiated, being of the same quality as that which 
the snow itself radiates, is on this account absorbed by the snow. 
Little or none of it is reflected like that received from the sun. 
The consequence is that the heat thus absorbed accumulates in 
the snow till melting takes place. Were the amount of aqueous 
vapour possessed oy the atmosphere sufficiently diminished, 

tual snow would 

t is true that the air is warmer at the lower level than at the 
higher level, and by contact with the snow must tend to melt it 
more at the former than at the latter position. But we must 
remember that the air ,is warmer mainly in consequence of the 
influence of aque8us vapour, and that were the quantity of 
vapour redu to the eee are question the difference of 
temperature at the two positions would not be great, 

But it may be urged, as a further objection to the foregoing 
conclasion, that as a matter of fact dù great mountain chains 
the snow-line reaches to a lower level on the side where the air 


is moist than on the opposite side where it is dry and arid. As,, 


for example, on the southern side of the Himalayas and on the 
eastern side of the Andes, where the snow-lne dtscends some 
2,000 or 3,000 feet below that of the opposite or dry side. But 
this is owing to the fact that itis on the moist side that by far 
the test amount of snow is precipitated. The tnoist winds 
of the south-west monsoon deposit their snow almost wholly on 
the southern side of the Himalayas, and the south-east trades 
the snow on the east side x the andes, a the conditions in 
every respect the sape on both sides of these mountain ranges, 
with the exceptior® only that the air on one side was perfectly 
dry, allowing radiation from the snow to pass without interrup- 
tion into stellar space, while on the other side the alr was moist 
and full of aqueous vapour absorbing the heat radiated from the 
snow, the snow-line would in this case undoubtedly descend to 
lower level on the dry than on the moist side. No doubt more 


snow would evaporated off the dry than off the moist side, 
but melting would certainly take place at a greater elevation on 
the moist t on the dry side, and this is what would mainly 


determine the position of the snow-line. 

In like manner the dryness of the air will in a great measure 
account for the present accufnulation of snow and ice on Green- 
land and on the Antarctic contient. I have shown on former 
occasions that those regions are completely covered with etual 
snow and ice, not because the quantity of snow falling on 13 
great, but because the quantity melted is small. And the reason 
why the snow does not melt is not because the amount of heat 
received doring the year is not equivalent to the work of melting 
the ice, ‘but, mainly because of tle dryness of the air, the snow is 
prgvented from rising to the melting-point, 

ere is little doubt but that the cold of the glacial epoch 


E. Ray LANKESTER j*would produce an analogous effect on temperate regions to that 


cover our globe down to the sea-shore,. 


a 


> 


we 
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erienced at present on Arctic and Antarctic regions, The 
old, although it might to some extent dimimsh the snowfall, 
would dry the air and prevent the temperature of the snow rising 
to the melting-point. It would not prevent evaporation taking 
place over the ocean by the sun’s heat, but the reverse, but it 
would prevent the melting of the snow on the land during the 
greater part of the year, 

In places like Fuego and S. Georgia, where the snow-fall is 
considerable, perennial snow and ice are produced by diametri- 
cally opposite means, as I have elsewhere shown, viz., by the 
sun’s heat being cut off by clouds and dense fogs. In the first 
place the upper surface of the clouds act as reflectors, throwing 
back the sun’s rays into tede gre 3 and in the second place, 
of the heat which the clouds fogs absorb, more ¿han one- 
half is not radiated downwards on the snow, but upwards into 
space, And the comparatively small portion of heat which 

es to reach the ground and be available in melting the 
snow is inefficient to clear off the winter’s accumulation, 
James CROLL 








Artificlal Diamonds 


ON reading Mr. Hannay’s communication to the Royal Society 
on the production artificially of crystallised carbon or diamond 
(Proc, Roy. Soc., vol. xxx., No. 204, May, 1880), in the course 
of which Mr. Hannay states that he has made eighty experiments, 
only three of which have been successful, ost every case 
his iron or steel vessels, enormously thick in proportjon to their 
small bore, have burst at a red heat or above #, by the pressure 
of the included hydrocarbon vapour. 

Will Mr. Hannay permit me to suggest to him that if, instead 
of an enormously thick and difficult to weld up tube, he will 
inclose his materials in a com ively thin one and then inclose 
that in another like tube on or contracted over the 
former, and so on to a third, or, if n , fourth tube, each 
possessing an- initial tension upon those within it, he may thus 
obtain compound tubés either of wrought iron or steel easily 
welded staunch, and capable of withstanding any assignable 
amount of internal elastic pressure. This is the ciple upon 
which, since 1855, all rifled artillery is constructed. 

The Grove, pham Road, June 22 R. MALLET 





-° 
A Fourth Stgte of Mattêr 


In Mr. Crookes’ communication onethis subject (NATURE, 
vol, xxii. p. 153) occurs the sentence, ‘‘ An isolated molecule is 
an inconceivable entity.” This proposition would appear to me 
to be questionable. Far if we cannot conceive an isolated ‘mole- 
cule, how are we to conceive of two (or more} molecules, #.¢., 
conceive of matter at all? For the conception of two molecules 
involves the,isdlation of each in the mind, otherwise surely the 
two would be mentally blended into one. It is further said of 
a molecule, ‘‘ Solid it cannot be.” May not the external quali- 
ties ordingyily attributed to a ‘‘solid” be said to be those 
of a body possessing a certain amount of rigidity (#.¢., whose 
parts resist displacement) combined with a certain elas- 
ticity? Would not these be substantially the properties of a 
single vortex molecule, according to those who have investigated 
this subject? For it appears that such aemolecule would be 
{perfectly) elastic, and inseparable into parts. At the same time 
it would seem that there would bs nothing to prevent it from 
being harder or more rigid than any large scale solid (built up of 
such molecules?) with which we are acquainted. 

‘¢ A fourth state of matter,” as it appears to me, is a distinc- 
tion which has something arbitrary about it, If,(for instance) 
the other be a gas, the mean length of path of whose minute 
molecules is not less than planetary distances—a proposition 
which it might not be easy to disprove directly—then this would 
be a mean path indemnity ter than that of the molecules 
of the most 1arefied gas. ould jt, however, be legitimate to 
regard the æther (ander this condition) as matter in ‘a fourth 
state”? This would seem, iff my judgment at least, only to 
complicate the subject unseen. _ For after all we are con- 


cerned in such cases with the mere quantitative difference of 
Be of path. S. TOLVER PRTON 
ondon, June 28 e 


e 
Auroral Ọbservations 


IN order to get nearer, if possible, to the anaveimg of the 
mysteries of the aurora borealis, I hgve in the course o 
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two years endeavoured to procure a greaynumber of observations 
of this phenomenon in Norway, Sweden, and Denmark, I have 
seceded in engaging throughout the above-named countries 
several hundreds of observers, who, leg only by scientific interest, 
have lent me their assistance, and from whom I have already 
received a considerable amount of information, These observa- 
tions are to be continued, as there is reason to suppose that the 
auréra borealis in the near future will appear much more fre- 
quently than has been the case during the last years.* Finland 
and Iceland will also now be drawn within the circle, and # 
wold be most desirable that similar observations were made also 
in Geeat Briain, which country—especially in the maximum 
years of the appearance of the aurora borealis—certainly would 
yield characteristic contributions in this respect. I therefore 
take the liberty to jnvite friends of science to make such obser- 
vations in accordance with the system which I have introduced in 
Scandinavia; a schedule for recording observations, along*with 
the necessary instructions, will be sent to any one who, before 
the end of August, informs me of his name and address, 
SorHus TROMHOLT 

Bergen, Norway, June Professor of Mathematics 

Other papers in Great Britain are requested kindly to give the 
above appeal a place in their columns, 

t ° 
The Hydrographic Department 


As you have been misinformed on several points respecting 
my connectlongwith the Hydrographic Department, I request, 
both on public grounds and in ordinary fairness to myself, that 
you will insert the following corrections of statements in your 
article on this subject in NATURE, vol. xxii, p. 86. 

My work on the Norwegian coast has not been “dignified 
into a hydrographical survey.” ‘That work, combined with my 
knowledge of the Norwegian e, charts, and pilotage, 
satisfied the hydrographer that I was competent to compile a 
“Norway Pilot.” It is incorrect to represent that I have ever 
laid claim to anything more than that. 

I have not made a “rade” or “ungenerous” attack on the 
Hydrographic Department. I have temperately stated facts 
which cannot be disproved, in the interests of hydrography, and 
to show the necessity for giving increased strength and efficiency 
to the department, It is no answer to these facts tosdisparage 
my own efforts in the cause, or to call me a and 
obscure cae actuated by personal motives. The clique to 
which I belong is small indeed, for it consists only of myself. 
It may also be obscure, but itis untrue that I am influenced, in 
anything I may do, by other than public motives and a desire to 
further the interests of commerce and of hydrography. A 

The gravest error into which your informant hae led you is the 
statement that tbe Hydrographic Department had confided to 
me, ‘‘mistakenly” or otherwise, the ‘revision of the sailing 
directions” for part of Norway. I compiled those saili 
directions, as expressly stated in the official printed ‘‘ Advertise- 
ment,” signed by the hydrographer himself, and the depart- 
ment has done exactly the opposite of what your informant 
states ; it has refused to allow me to revise my sown work, and 
has consequently published an erroneous light list, which will be 
followed by an incomplete ‘‘ Pilot.” Against this procedure it 
is my obvious duty to protest, I amalso bound to warnall those 
whom it may concern of the errors to which the department has 
deliberately given dangerous publicity. . 

The paper read before the Society of Arts brought the dangers 
along the trade route between England and Siberia tœ public 
notice in some detail, and contafmed other fgcts relating to 
neglected surveys and to charts compiled from antique and in- 
adequate data, which it was right that merchants and seamen 
should be aware of. If my statements are accurate--and I chal- 
lenge your informant to disprove any one of them—then the 
Society of Arts di useful service in accepting my paper. No 
good end can be gained by me names and ac me of 
peniogal motives. Let my statements be disproved if your in- 

rmant is able to dişprove them. If he cannot do so, then 
those statements are incontrovertible witnesses to the fact that 
the Hydrographic Department is unequal to the demands upon 
ite Unsupported assertions that the department stands “well, and 
des y so, in the estimation of scientific circles,” are of no 
weight when opposed to facts, which your informaht cannot dis- 
prove, and apparently dages not face, GEORGE T, TEMPLE 

The Nash, n&r Worcestef, June 2 i 


[We have given publicity to Lieut. Temple’s reply to the 
e . 
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notice on the Hydrographic Department which appeared in 
NATURE, vol, xxii. p. 80, on the grounds advanced by him in 

the first paragraph of-hig letter, - 
Our readers will scardhly receive Lieut, Temple’s statemen! 
that that department has deliberately given dangerous publicity 
to errors. This would be contrary to the traditions, and certainly 
to the interests, of any public office connected with the pragtical. 
and working world. But however this may be, is not the Hy- 
drographic Department pursuing a prudent course in causing a 
revision to be made of Lieut. Temple’s compilation by er 
authority? In the interests of navigation we think it is; for on 
a great stretch of coast like Norway, which, from its Sinuous 
and broken character, can be reckoned by thousands of miles of 
sea-board, it is clearly unadvisable that dependence should be 
entirely placed on the effoits of one individu$!, oa 
We are the more confirmed in this belief from a significant 
Jetter which lately appeared in the Shipping and Rercantile 
Gazette and in the Datly News from the Royal Norwegian Geo- 
graphical Survey Offce, dated Christiania, the 16th inst., written, 
as the writer alleges, ‘‘in order to correct the erroneous state- 
ments contained in Mr. Temple’s paper (read at the Society of 
Arts) respecting the charts and descriptions of the Norwegian 
coast now existing.” —Ep.] 
= y. 


Curious Electrf Phenomenon 


AT about 4.30 p.m. this day a severe thunderstorm with a 
deluge of rain came up from the north-west,and fasted abont an 
hour, At 5.30 my wife was standing at the window watching 
the receding storm, which still raged in the south, just over 
Leicester, when she observed, immediately after a double flash 
of Penting, what seemed like a falling star, or a fireball from 
a rocket, out of the black cloud about 25° above the 
horizon, and descend perpendicularly till lost behind a belt of 
trees. The same phenomenon was repeated at least a dozen 
times in about fifteen minutes, the lightning flashes following 
each other very rapidly and the thunder consisting of short an 
sharp reports, After nearly every flash a fireball descended. 
These balls appeared to be about oneffifth or one-sixth the 
diameter of the full moon, blunt and rounded at the bottom, 
drawn out into a tail above, and leaving a train of light behind 
them. eir colour was mostly whitish, but one was distinctly 
pink, and the course of one was sharply zig-ragged. They fell 
at a rate certainly not greater than that of an ordinary shootin, 
star. I have never witnessed a phenomenon of this kind myself, 
but my wife is a good observer, and I can youch for the trust- 
worthiness of her report, F. Te Morr 

Birstal Hill, near Leicester, June 22 





Meteor 


ON Friday, June 11, at 8.5 p.m., while the sun was still shining, 
I saw due east as near as I could judge, and about 30° above the 
horizon, a bright white meteor pass across about 10° or 12° from 
right to left with a slight downward course, Two or three hours 
later I saw a small one take a parallel course, but the other side 
the zenith, W. ODELL 
Coventry, June 14 





Minerva Ornaments 


. 

DURING a recent visit to England I spent a considerable time 
in the Museumgt South Keftsington, and Dr, Schliemann’s col- 
lection of antiquities was one of the objects in that museum 
which I was most desirous to see. 

I should like to call attention to one point in regard to this 
collection of relics. Among others I saw a number of flat 
rounded pebbles, which, by chipping at the m&idle on both edges, 
have been, brought into something like the shape of an hour-glass, 
These are marked ‘‘ Minerva Ornaments.” There are several 
other 1elics, the titles on which seemed to me to be, speaking 
within bounds, somewhat imaginative; such, for example, as the 
small pieces of gold plate on the wAckth dvadécpn, or headdress, 
where Dr. Schliemann sees the owl’s head and two large eyes, 
“which cannot be mistaken”; but to name these flat pebbles 
“ Minerva Ornaments” seems to trespass not a little beyond the 
due limits of the imagination when applied to science. . 

Stones of precisely the same shfpe and siz@ and cut in the 
same way, are common in this country, where Minerva was “ an 
unknown goddess ” before the arrival of the Christians, They 


‘of Kensi 


| are picked up on the banks of the rivers, and whdn-placed: in 


collections are ticketed ‘‘net-sinkers,” I cannot doubt that Dr, 

Schliemann’s ‘‘ Minerva Ornaments ” are only Trojan net-sinkers 

formed as.those of the aboriginal inhabitants of this cquntry, 

because the savage mind seems to have run in the same channel 

all over the world. E. W. CLAYPOLE 
Antioch College, Ohio . í 





A Snake in Kensington Gardens 


I was considerably surprised this evening at finding the life- 
less body of a snake about one hundred to the south-east 
on Palace. A policeman informed me that he had 
killed itethere last Thursday as it was rapidly moving over the 
ground. The head and neck had been utterly destroyed, 
most likely by stampings of the policerran’s foot, but the 
remainder of the body was perfect. In length it was} about 
twenty inches, the body, from the thickness of a little 
finger, gently tapering to a tail ending in a fine point. Regular 
scales, brownish-black in colour, clothed the back, the scales 
along the sides being yellowish-green. A distinct fringe, or 
prolonged fin, stiffly standing erect, of about one-quarter of an 
inch in height, ran down the centre of the back, in colour the 
same as the 1est of the body in that region. I trust this descrip- 
tion may enable some of your readers learned in snakes to 
identify the species, Then I would ask, Is this animal a native 
of these parts, ofhad it been introduced, or had this specimen 
most likel? escaped from captivity to meet with. its untimely 
end? J. HARRIS STONE 

11, Sheffield Gardens, Kensington, W. 





THREE YEARS’ EXPERIMENTING IN 
MENSURATIONAL SPECTROSCOPY 


By A New HAND THEREAT 


[It was in 1876 that the experimenter! of whom the 

following notes have been requested, clearly per- 
ceiving that it would not do any longer, even in his 
private work, to be content with merely a little direct- 
vision, ready-made, purchased, spectroscope and the few 
scale points offered by refeyence to lamp-flame lines—set 
about making up a tolerably large spectroscopic instru- 
ment to satisfy his own ideas, wants, and aims. 

Now the leading desire with hig) herein, was, in suit- 
able return for H.M. Government having then recently 
changed the locality of his official residence from a low, 
sunk position, where and whence little buf other houses 
could be seen, to an elevated site halfway up¢he northern 
side of the Calton Hill, commanding an excellent view of 
the northern, north-eastern, and north-western horizons, 
together with the best and brightest parts ofealmost all 
auroral displays, whenever they occurred—it was his desire, 
as a decorous and appropriate tribute, to render some 
respectable spectroscopic account (over and above any- 
thing that the Royal Observatory, Edinburgh, and its 
more purely astronomical instruments could do) of those 
sometimes ‘nocturnally luminous, but generally fitful, 
evanescent, and not yet fully explained, phenomena of the 
skies, the Aurore Polares. 

To this end the nascent spectroscope, mounted before a 
window in 4n upper chamber, assumed the form of a large 
flat telescopic box, almost five feet long, two broad, half 
a foot deep, supported on a stout alt-azimuth stand, with 
powerful sciew motions. The box carried a gathering 
telescope in front, whose objective, as well as those of the 
internal collimator and pees telescope, were, like 
those ofa “night-glass,” 71.6., 2°2 inches in diameter ; 
and short, że., 17 inches, in focal length, An extensive 
and egsily read scale for any prism’s minimum deviation 
positions, and a long, but very easily worked, micrometer- 
screw metion for the telescope: eye-piece were supplied, 
also as? illuminated pointer. ẹAn electric reference spec~ 
tym of hydrogen lines above and below the fiducial 
central zone of the field of view was caused to be ever 


* Prof, Piazzi Smythp Astronomer-Royal for Scotland. 
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available; the slit, though 4 feet distant, was made 
capable of being adjusted from the observer's chair; a 
variety ’of prisms both simple and compound, with devia- 
tions from o° to 45°, and dispersions from o°5 to 14° 
between A and H: solar, but all of large size, and capable 
of being used in quick succession at pleasure, were 
added; with further arrangements for bringing into 
central view and correct measure, many other natural 
spectroscopic milestone lines, both with blowpipe-flamg 
and induction-spark. 

Thus far the instrument had been constructed, step by 
step to a series of orders, chiefly by M. Salleron, of 24, 
Rue Pavée au Marais, Paris, and it was reatly in the 
beginning of 1877 for any aurora that should display 
itself in the north-north-western parts of the sky; but no 
auroras came, nor have any appeared up to the present 
time, February, 1880. But the instrument has not been 
idle. Its general material, wood, allowed it to be cut into 


‘and altered for any experiment, educational or otherwise ; 


Mr. Adam Hilger, of 192, Tottenham Court Road, furnished 
it with a train of compound prisms raising its dispersion 
powers to 33° A to H, with improved Huyghenian, rock- 
crystal eye-pieces and a spectrum-illuminated pointer of 
a remarkable kind for the purity of the colours successively 
imparted; until, though large parts of the apparatus were 
still rough, it had become, on the wholg, an®essentially 
safe instrument for spectroscoping numerically anything 
within its powers to spectroscope at all, and for lookin, 

into any such subject in a variety of different ways, an 


‘to different degrees as to definition, illumination, dis- 


persion, and magnifying; thereby imparting considerable 
confidence in its final results: and this is the chief 
reason for saying so much at starting on the mere means 
employed. 


Colours and Absorption Spectra.—The first series of 
observations with this new instrument was of a ve 
simple kind as to the smallness of dispersion employed, 
and on an often discugwed subject, viz., the colours both 
of the spectrum and of varigus coloured media, solid as 
well as fluid. These observation» were printed by the 
Royal Society, Edinburgh, in vol. xxviii. of their Zransac- 
tions (1878), in a papeg extending through sixty-four pages 
and illustrated with three plates ; one of them containing 
twenty-five different colours, viewed under seven different 
gradations, {Though much of the subject matter of this 
paper couldonly be a confirmation, perhaps strengthening, 
of many previous workings by others in the same direc- 
tions; yet the following points, more or less new, were 
also clearfy established ; as— 

I. Colour bands, and bounding edges of coloured 
regions in the spectrum, are not fixed in spectral place 
as both Fraunhofer lines and luminous lines of gases so 
eminently are, but have a positive powgr of locomotion, 
within certain limits, according to intensity of illumination 
and depth of colouring matter. Witness especially the 
march of the whole red band of light, with successively 
increased depths of solution, over, and past, the black 
Fraunhofer line, both found on this occasion in oxalate of 
chromium and potash dissolved in water, and*proved to be 
as fixed as any other Fraunhofer line in all spectroscopy. 

2. Amongst colours the same to the eye, a physical 
difference still more important than colour was ascertained 
to exist, accordingly as their transmitted spectra formed, 
either one central beam, or two widely separated beams 
in spectral place. So tM&t one green glass exhibited 
only the green region of the spectrum; while another 
glass, of different chemical coloration, but equally green 
to the eye, shone chiefly in setting forth the uétra-red 
regions of the spectrum at one end, and some of the blue 
at the other, but extinguished strangely the® yellow. 
citron, green, and all that might have been expected 
a priori to have been well rendered by it. 

3. Amongst these double-beam colours, of which cobalt» 


[Fu 1, 1880 


blue glass is an’ old example, well kaown from the times 
of Sir David Brewster downwards, a far more powerful 
case was met with in Judson’s n dye of the aniline 
series; and by merely looking @hrough a film of that 
(without any prismatic or spectroscopic assistance) it was 
shown to be possible to detect copper and arsenic greens 
ameng vegetable green dyes in papers and muslins ; with 
all the facility too, of seeing the former became blue 
or, black, while the latter became red, and’ sometimes 
glosiously so. : 

4. While, the green of vegetation was in every case, 
both abroad and at home, together with its yellows, its 
blue as in litmus dye, and some of its’ browns, turned into 
crimson or scarget—the green of shallow sea-water, as in 
the mouth of the Tagus, and the deep blue of the ogean, 
as in the Bay of Biscay, were both of them totally un- 
affected; but brown oars dipped in the act of rowing 
into the former, in itself unimpressible, green water, 
came up blood-red at every stroke; and brown sea- 
weed floating in the blue Bay, appeared of a richer 
scarlet than any coral. These scenes*too were all the 
more brilliant and life-like to the observer, though looking 
through something lke a black ink-bottle, from the 
tendency ascertained of tWo superposed films of any of 
these double-beam colours, when diferent illuminated 
(the one lookfd aź having to be more strongly illuminated 
than the one looked ¢4rough), to produce light, rather 
than double dark, in and about the F region of the spec- 
trum ; thus recalling a remarkable feature established | by 
the late esteemed Prof. Clerk Maxwell, in his researches 
on colour-blindness, 


Rain-band Spectroscopy.—The next subject on which 
the experimenter published (both in the Journal of the 
Meteorological Society of Scotland and in the fourteenth 
volume of the “Edinburgh Astronomical Observations ”) 
was the power of the spectroscope to foretell rain. This 
subject had been much studied by him already in various 
countries and climates with pocket spectroscopes, but 
assumed a far firmer character when their indications 
could be tested by the spectroscopic machine above 
described. 

Every spectroscopist knows how rich in black lines and 
grey bands is the red-end of the spectrum of the sky; 
especially towards sunset, and near the horizon. M. 
Ångström had moreover already taught that some of 
those lines or bands were due to watery vapour, and 
others to dry gas, in the earth’s atmosphere; while M. 
Janssen had minutely identified the components of the 
former as being of such an origin, by comparing them 
with the absorption lines in a long tube of high-pressure 
steam, The Edinburgh experimenter thérefore started 
with much prepared to his hand, when seeking to obtain 
a practical use for meteorology out of such observations ; 
and his further steps were these :— 

1. He ascertained by many months of continued daily 
experience that the lines attributed to watery vapour in 
the spectrum of the sky, though formed by thatwapour 
when in the state of a transparént, invisible gas, increased 
in their intensity of darkness, other things being the 
same, according to the quantity of such vapour present in 
the atmosphere. That quantity being independently 
ascertained for the time by reference to wet aaa dry bulb , 
thermometers and the usual hygrometrical calculations. 

2. To keep those “ other things the same,” affd prevent 
the variations they are only too capable of setting up, from 
interfering with the one phenomenon now sought after, 
the experimenter confined his spectroscopic notings of the 
sky’s light to a constant, and that a low, altitude therein ; 
as well as to an hour giving a constant, and not a very 
low altitude to the sun, and an azimuthal direction con- 
esiderably distant therefrom. Also to blue sky itself, as 
seen through openingg between clouds, if possible, rather 
than to any cloud surface, and much rather than to 

e . 


@ 


July 1, 1880] 





any haze, fog, or moke surface nearer still than the 
clouds. 

3. These precautions [eing taken, there was no difficulty 
in recognising, frst, dufing 
logists know there is a minimum of moisture in the air, 
what should be the normal appearance of the dry-gas 
lines or bands, for they only are then conspicuous, and 
are chieffy t B, the alpha band between C and D, 
and a remarkakle band on the green side of the universally 
known D line of the regular solar spectrum. That band 
being remarkable, not only for being situated as a glark 
shade in the otherwise brightest part of the spectrum of 
daylight, but by being much more dependent than the 
other dry bands, on the lowness of altituge of the sun at 
the moment, for its full and darkest development, and 
thence called in these inquiries “the low-sun band.” 
Next, in the summer season of the year when the tempe- 
rature has risen say to 70°, and we know, as fer the 
acknowledged hygrometrical tables, that there is then four 
times as much, to the eye invisible, moisture in the air, for 
that reason only, as at 30° temperature—spectroscop‘c 
observation will show, simultaneously with and in addition 
to, all the previous dry-gas lines, not only a strong water- 
gas, or vapour, line closely following C, a true sun-line, 
but a much grander line, double line, or rather band of lines 
immediately preceding the solar line D ; gnd this par- 
ticular water-vapour group is in practice the only one of 
that kind which meteorologists need attend to in their 
ordinary daily work. 

So far indeed we have only got, by its means, a species 
of thermometer; but if we go on observing day after day 
in nearly similar summer temperature, and accustom our- 
selves thereby to the then quality of appearance of that 
band preceding D—and if on the next day, at the same, 
or nearly the same, temperature, we should see the band, 
say twice as dark as on the previous days—then in that 
excess of darkness it bas become “ the rain band” sought 
for. Because that abnormal excess of darkness shows as 
infalliblyas though it were written up in the sky, that 
there is at that moment far more invisible watery 
vapour in the upper atmosphere than the air there is 
capable of holding much longer in suspension, where- 
fore such extra moisture must very shortly be deposited 
as rain, x 

This then is the “rain-band spectroscopy” established 
by the Edinburgh experimenter; and it may be now 
successfully practised with the smallest spectroscopes 
either at home or abroad; when one is travelling as well 
as when paver for it occupies only a moment of 
time each day, as the merest glance will tell whether the 
rain-band preceding D is much stronger or less strong 
than the normal quantity ; and with all the more certainty 
on account of the low-sun band immediately following D 
in the spectrum, enabling a differential, as well as an 
absolute, estimate of darkness to be formed. While in 
any but very cold and wintry weather, when Nature 
herself tilts the balance for rainfall by a very small 
addition to fhe watery vapour in the air, the spectral 
indicdtions are easily read off and apprehended. They 
have also beéh found as certain at sea, in South Africa, 
and India, or wherever the system has been carried, 
as .in Great Britain during the best part of its summer 
season. 

If the research be further prosecute@ with large dis- 
persionsghigh magnifying powers, and on the direct light 
of the sun, the hazy bands above spoken of as existing in 
the general daylight, are found iw the same spectral 
places, but brekini up into scores and hundreds of fine 
lines; while the range of visible spectrum then extending 
from the B limit of the mere sky and indirect sun’s light, 
to great A*and beyond it—the intermediate groups of 
lines called “little a and its preliminary band” will be 
found a still more powerffll “ Roi bard ‘ethan that near 
D. For though they, little a and*its preceding band, are 
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composed of lines vanishingly thin, few and far apart in 
dry'weather and as seen in a high sky, yet their interstices 
in damp weather become peopled with myriads and 
myriads of black lines, so as at last, indeed, in a setting 
sun, to block up the whole space of each group, from one 
side to the other, solidly ; and then actually to dwarf the 
almost proverbial spectral colossus “great A,” into a 
mere line comparatively puny and unimportant. 


The Red-End of the Solar Spectrum.—“There must 
surely be some mystery of difficulty,” thought the experi- 
menter, “touching the red-end of the spectrum of the 
high sunp‘or the able Ångström, of Upsala, would not 
have omitted it in his otherwise Saali perfect normal 
solar spectrum map; while some points in the Royal 
Society's Himalayan solar spectra would have,been very 
differently rendered.” Now one undoubted obstacle to 
mapping that part of the spectrum well, is undoubtedly 
the Pintas of its light; wherefore an idea immediately 
occurred to the new worker that the qualities of his aurora 
spectroscope were the very desiderata for both the red, 
the ultra-red, and for everything, in fact, that the very 
beginning of the solar spectrum has to show beyond, 
or earlier than, the point where Angstrém’s spectrum 
commences its ddmirable delineations with the rudimen- 
tary lines of only little a and its preliminary band. 

But the summer of 1877 threatening-to be hopelessly 
cloudy in Scotland, the experimenter, after considering 
the various gros and cons of many southern stations, 
decided on trying Lisbon, as the place of all others giving 
the highest summer sun, the best climate, and most social 
facilities, with least time lost in getting there. And then 
he further happily experienced, not only that the mag- 
nificent steamers of the Pacific Steam Navigation Com- 
pany of Liverpool, are the most admirable means of 
accomplishing the ocean transit; but that the directors 
of that Company are most favourably and liberally 
inclined to help on any really scientific matter when for 
the sake of science alone. e 

Hence it was that in Jung and July, in Portugal, with 
his Edinburgh spectroscope and a heliostat of simple 
construction worked for him by his Wife’s hand and eye, 
the experimenter was enabled to see and map at noon- 
day, and, day after day, in a high sky, fiee from ordinary 
telluric effects, all that portion of the solar spectrum 
outside, or situated preliminarily to, Ångström’ s shortened 
beginning; viz, the matchless series of lines that go 
towards forming the colossal groupings of both great A 
and its grand preliminary band; then beyond that the 
very strong line Y and the groups of finer lines on each 
side of it ; and beyond that again, near the beginning of 
all visible spectral light, the strong line X, and certain 
thinner lines on either side of it. 

Photography% Capt. W. de W. Abney has admirably 
shown since then, can take account of many more lines 
still; and some of them so very far away beyond all 
visible red light, as to remind one of those other lines 
recorded by Dr. Draper, the elder, in his celebrated 
Daguerreotype spectrum taken in 1843, lines which are 
quite outside the pale of all optical spocie But the 
human eye had probably never, up to 1877, seen more in 
the “red” than what the Edinburgh experimenters 
rough'y built-up aurora spectroscope showed on this occa- 
sion: and the whole result, as contributing at Jast the 
head-piece required for Angstrdm’s normal solar spec- 
trum, was described in the 14th volume of the “Edinburgh 
Astronomical Observations,” published towards the end 
of the,same year 1877. It was accompanied there by a 
map, extending from the beginning of all visible light, 
and inctuding 62 lines up to the groups of little a, so 
correctly represented in themselves by the philosopher 
of Upsala. ; 

(To be continued.) 
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EXPERIMENTAL RESEARCHES IN 
- . ELECTRICITY! 


SUPPLEMENT TO PART II].—TZhe Electric Condition of 
the Terminals of a Vacuum-Tube after their connection 
with the Source of Electricity has been broken 


“THE question has been mooted whether there is a 
polarisation of the terminals of a vacuum-tube after 
the discharge through it has been interrupted by breaking 
connection between it and the source of electricity. This* 
question is to be understood in the sense—does there 
exist a chemical polarisation as is the case for instance 
with the terminals of a voltameter under similar circum- 
stances ? 
he problem is by no means easy of solution. The 
authors, believe, however, that the few experiments they 
describe, sélected from a Jong series, will show that there 
is really no such polarisation of the terminals. 
In the first instance the case of the voltameter is con- 
sidered; the arrangement of the apparatus employed in 
the experiments is shown in Fig. 1, where K K’ represent 





Fig. x 


a special key for breaking connection bgtween any piece 
of apparatus and the battery, B, and confecting it after- 
wards instantaneously with a galvanometer, G. The 
terminals of the battery are attached respectively to the 
screw-clamps, ¢ and d, carried by an ebonite bar, sup- 
-ported on two ebonite columns, touch-points in metallic 
«contact with ¢ and d, pass through this bar, sq that when 
the brass springs, ae and 47, are allowed to rise and press 
against these touch-points, the battery is in metallic 
connection with the screw-clamps, a and 4, and any piece 
of apparatus attached to them, as, for example, the volta- 
meter, V. The voltameter employed has a resistance of 
20 ohms ; its platinum electuedes are 2°5 inches long and 
o’025 inch in diameter, and are separated o'25 inch ; itis 
charged with dilute pure sulphuric acid in the proportion of 
x volume of acid, sp. gr. 1°84, to 8 volumes of water. When 
the springs are suddenly pressed down by the fingers 
paced on the ebonite disks, e and 7 the connection is 

roken between the voltamefer and the battery, and it is 

“Experimental Researches on the Electne Discharge with the Chlor.& 


oO 
of Silver Battery,” by Warren De La Rue, MA, D.C.L, F.R S., and 
Hugo W. Muller, PhD., F.R.S. ý : sa 
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connected instarftaneously with the gglvanometer G. The 
galvanometer actually employed was not that shown in 
the figure, a a Thomson galvanometer, whose constant, 
C= eon aoe = 1,874 scale diviions, On connecting 

a battery of 10 chloride of silver cells with the voltameter 

for ænunute or Jess, and then suddenly pressing down the 

springs ¢ and J, there was a deflection to the left, say, of 

more than 1000 scale divisions, although the ,4, shunt 

was used to reduce the current through the galvanometer ; 

therefgre, the deflection without the shunt would have 

been more than 1,000,000 divisions, By comparing this 

deflection with that produced by a half microfarad con- 

denser, charged with 240 cells, it was ascertained that 

the deviation produced by the voltameter was equivalent 

to that of 111 microfarads. 

The small condenser shown at C, Fig. 1, was substituted 
for the voltameter; it is made of a thin plate of glass 2 
inches square and o’o115 inch thick; the tinfoil coatings 
being 1'5 inch square, its capacity was found to be 
ooooss m.f. When charged with 3,600*cells, and after- 
wards connected with the Thomson 
galvanometer through the } shunt, by 
pressing down ¢ and f, the deflection 
was 136°5 divisions to the left; this 
multiplied by 9°92, the value of the 
‘shunt was equivalent to 1,354 divisions, 

The apparatus, shown in Fig. 2, 
which was constructed for another 
object already described, was con- 
nected with a and 4; it consists essen- 
tially of two disks, 3°1 inches diameter, 
placed o'f3 inch apart. The capacity 
of this apparatus, when used as an 
air-condenser, was determined, and 
found to be o’c00058 m.f. With 3,600 
cells no discharge took place, and it 
merely charged up as a condenser. 
The deflection produced, when the 
keys e and / were pressed down, was 
(without shunt) 150 divisions, still to 
the left. It is evident, therefore, that 
the direction of the deviation throws 
5 no light on the question, for it is the 
EE same with the voltameter as with the 

E condenser. 

Tube 73, containing .a residuum of 
acetylene, was now substituted for the 

same air-condenser ; it is 26°5 inches long 
UNM) and 1'5 inch diameter; the distance 

between the termals 23 inches; this 

tube was connected with 3,600 cells, 

current 0700681 W The tube potential 
was found to be 2,980 cells, and its resistance 449,500 
ohms. On pressing down the springs ¢ and f so as to 
break connection with the battery and connect the 
tube with the galvanometer, there was a deflection of 
1X divisions to the left, the same as before. “The current’ 
was only . . 

II — I 
1874 X 1,000,000 170,000,000 

The diagram, Fig. 3, will ilustrate the action of the 
special key, Figą I. When the handle is moved to 
the left, the tube TT’ is placed in metallic connection 
with the battery, whose terminals are shown attathed to 
c and d (this is equivalent to the springs being allowed to 
press upwards against ¢ and d, Fig. 1); when the handle 
is moved to the right, then the discharge of the battery 
through TT’ ceases, and the terminals of the tubes N and 
P are connected with the galvanometer, the extremities of 
whose coil are attached to e and f (this is equivalent to 
pressing down the springs jn Fig. 1). 

On another occasion with the same tube, No: 73, ‘with 
© Phil. Trans , vol. clxxi. p. 76, NATURE, vol. xxii. p 152. 
» 





July 1, 1880] NATURE 197 
a discharge from 2,440 cells, the deviation to the left on| The same tube, with a charge of coal- pressure 
passing down ¢ and f was 20 divisions. 3 millims., 3,947 M, current o’or7o5 W., deflection, on 


Tube 199, with a hydyogen charge, was now substituted ; 
pressure 2 millims., 2,632 M, 5,100 cells, current 0'01639 W. 
This tube has already been described (NATURE, vol. xxii. 

. 176) ; it is 37 inches (94 centims.) long, and 5}# inches 
14'8 PARN in diameter. The distance between ethe 
terminals a ring and a straight wire, is 33'5 inches (85 
centims,). “In ethe first place the battery was connected 
direct to the galvanometer, the positive to e andethe 
negative to f (that is, in the same direction as if the 
positive were attached to c and the negative to d) A 
short piece of wire was inserted between ¢ and fas a 
shunt, and the J, shunt was also used With the galvano- 
meter, the direction of deviation was found to be to left, 
which it was desired to know. 

On pressing down e and f, the deviation was to the left, 
and only amounted to 2 divisions. On another occasion, 
at the same pressure, 3,900 cells, current 0°02925 W., the 
deviation to the left on pressing down ¢ and f was from 
3 to 5 divisions. * 
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to obtain a vacuum vessel with large terminals, The 
terminals are two disks a little over 4} inches (11 centims.) 
in diameter, and in the first instance were placed 3 inches 
(7'62, centims.) apart. Pressure 4°5 millims., 5,921 M, 
2,400 cells, current 0'04g66 W., deviation on connecting 
the disks with the galvanometer, Io divisions to left. 

With 1,200 cells, no discharge took place, but on con- 
necting the galvanometer a deviation of 27 divisions to 
the left was, nevertheless, produced. 

At a pressure of 20 millims., 26,316 W, with 3,900 cells, 
no current passed, but the deviation on connecting the 
galvanometer, was 66’6 divisions to the left. 

The disks were now placed at aedistance of 2 inches 
(5°08 centims.), the pressure being still 20 millims., and 
the battery 3, cells, the discharge now took place, 
aoa 0703896 W -, deflection on connecting galvagonfeter 

"5 to left? : 

On reducing the battery to 2,400 cells, the discharge 
did not take place, but A devi ion of #3 divisions a 
produced on pressing down ¢ and f. 


e 





pressing down ¢ and f, 7 divisions to left. 

The same tube, with air, pressure 1'5 millims., 1,974 M, 
current 0'02728 W., on pressing down e and f, deviation 
20 divisions. The deviation was, therefore, greatest with 
air; but if due to a chemical polarisation, it would have 


been a priori expected to be greatest with coal-gas, which _ 


isa mixture of decomposable molecules. The result of the 
experiments with tube 199 gave the following deviations :— 
Hydrogen. Coal-gas. Air. 
BS Gave Wasa? Sta Wika, cae BEER. 4s BO 
Again fube 199, 2,400 cells, pressure 1 millim., 1,316 M, 
current 0'02456 W., deflection on pressing down the keys, 
16 to left; with 1,500 cells no discharge, yet a deflection 
of 10 divisions to the left was produced on pressing down 
the keys. The deflection in the latter case being clearly 
due to a static charge. 
Experiments were now made in air with an apparatus 
similar to that already described in NATURE, vol. xxii. 
p- 174, but with disks instead of points, in order 
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The disks wëfe placed at 1 inch (2°54 centims.) apart, 
same pressure, with 3,900 cells, the current was 0°04201 
W., deviation to left on connecting the galvanometer 13 
divisions. 

2,400 cells would not pass, but a deviation to the left 
of 47 divisions was obtained on connecting the galvano- 
meter. ' 

The following are the results of these experiments with 
the disks at various distances :— 


X Deflection on 
Distan . Pressure, connecting 
chest” ped nfn. Corrent, galvanometer, 
- divi 

3 .. 1,200 4'5 ... did not pass 270 

3 2,400 4'5 a ssed 100 

3% 3,900 200 a id not 66°6 

2 ... 3,900 20'O ee 8'5 

2 @&. 2,400 20'0 ... did not pass 43°0 

re 3,900 ... 200 g 130 

I 2,400 .... 20'0 .,. did not pass 47°Q 


. gi 
So that in every case when the current had not passed 
° 
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the deflection was the greatest on connecting the terminals 
with the galvanometer. 

If the fact already pointed out be taken into account, 
that with a constant battery-potential, the difference o 

otential between the terminals of a vacuum-tube varies, 
in the same gas, according to the degree of exhaustion, it 
follows that as soon as a discharge-takes place, the 
potential of the terminals will be lowered. One would 
therefore expect to find what the before-cited experiments 
indicated, namely, that the static pe of the terminals 
would be greater when no discharge takes place than after 
it has occurred, notwithstanding that a larger number of 
cells may have been employed in the latter caste than in 
the former, for the authors have shown (Phil. Trans., 
vol. clxxi. p. 67) that a tube-potential may be only 430 
cells, although the battery connected with its terminals is 
11,000 cells, 

The authors believe, therefore, that the experiments 
point conclusively to the deduction that the current ob- 
tained from the terminals of a vacuum tube, after having 
been disconnected from the battery, is solely due to a 
static charge and #of to a chemical polarisation. 

An experiment was made with the apparatus arranged 
as in Fig. 4, a tangent galvanometer being inserted in the 

. 
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FIG. 4. 


circuit between the battery and the vogmeter, the pho 
shunt being used with the Thomson galvanometer. 


Current Deflect.on of Thom- 


indicated by s0n palranomsten 
No, of cells, the tangent with shunt giy, Div.sions, 
galvanometer. on pressing down 
W. eand f. 
I 4.  O'00000 .. 220X 9953! .., 218,930 
2 e O'0O4IS e 765 js «= 761,3 
3 = 003463 `... 984 ay se 978,820 
IO... O°F4660 ... 990 Be 985,150 


On keeping down the keys ¢ and J after the voltameter 
had been connected with three celts, the deflection, which 
at first was 984 divisions, fellsin— 

I minute to 110 
2 minutes to 80 


3 » 68 ‘ 
H ”? 60 e 
55 
l 6 pt R j 
7 » 49 , 
sae 1 The value of the 5}, shunt: 
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so that it was evident that a currenf was kept up by the 
voltameter for a considerable time after the battery had 
been disconnected. 

In order to render evident the firection of the current 
of polarisation of the voltameter the apparatus was 
arranged as in Fig. 5, that is, the Thomson galvanometer, 
with gy shunt, was inserted in the circuit between the 
battery and the voltameter. An adjustable shuntwas fixed 
between a and 4 to permit the greater past of the current 
to pass through it. A plate of metal, ss, was provided to 
slip under e and f to short circuit the return current through 
the galvanometer. The shunt which was found just 
sufficient to carry, the major part of the current, and yet 

rmit sufficient fto traverse the voltameter to produce a 
Just visible evolution of gas, was 13 ohms. : 
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On connecting the battery, the current was in the 
direction, of the lower arrow, and tbe deviation 133 
divisions say to the left; on pressing down the keys on 
to the metal slip placed under them to short circuit the 
current, after the battery had been disconnected, the 
return current was in the reverse direction, as shown by 
the upper dotted arrow, the deviation being 425 divisions 
to the right. Even without pressing down the keys on to 
the metal slip nearly the same deviation was obtained on 
disconnecting battery for the return current then traversed 
the shunt from a eS 

On substituting either the bell-jar, with disk terminals, 
or the tube 199 for the voltameter, the deflection of the 
return static charge was in the same direction as the 
return current from the voltameter, so that, as was before 
stated, no inference can be drawn from the “direction of 
the current as to its being produged by polarisation’ or a 
static charge. The authors conclude by Saying :—We 
think, however, that we have shown that the effect in the 
case of a vacuum-tube is due to a static charge, and not 
to a polarisation of the terminals. We rest our opinion 
mainly on the fac@that a greater deflection is produced, 
when the A earn has not been lessened by a discharge 
through the tube, than that which occurs after the dis- 
charge has taken place, which, it had been surmised, 
might possibly produce a chemical polarisation. 








° THE LATE M. GAUGAIN œ 


Q CIENCE has to deplọre the loss of an industrious but 
unobtrusive worker 1 thé person of Jean-Mothée 
Gaugain, who died at thé village of St. Martin d’Estreaux, 
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near Bayeux, on tli 31st of May, 1880. His name is 
` honourably associated with experimental researches in a 
good many of the lessgfrequented bye-paths of electrical 
Science. Living in a time which may well be regarded 
as the transition period, during which electricity has 
passed from the stage of a phenomenal and experimental 
science to one of exact mathematical relations, sonee of 
Gaugain’s investigations are already superseded by the 
later and more comprehensive researches of a younger 
generation. Yet he done good work, which wilP live 
to carry down his name along with that of Peltigr, of 
Pouillet, and of Becquerel, and with the still greater 
names of Arago and of Ampère. 

His earliest contribution to science of Which we are aware 
was a memoir published in 1853, under the title “ Note 
sur les Signes Electriques attribuées au Mouvement de 
la Chaleur,’ and in the same year he brought out his 
tangent galvanometer. The essential point of this instru- 
ment consisted in employing as a coil several turns of 
wire of increasing diameter arranged about a conical sur- 
face, at whose imaginary apex was placed the small mag- 
netic needle, each of the goils thus subtending the same 
solid angle at this point. „This arrangement, to whic. 
Gaugain was experimentall® led, was in some points 
virtually anticipated by the tangent galvanometer of 
Helmholtz, in which, however, a symmetrical arrange- 
ment was employed. In the same year Gaugain announced 
the discovery that continuous currents of electricity could 
be produced by the continuous friction of two dissimilar 


metals upon one another. The next two years saw him 
employed in investigating the electricity produced by 
evaporation and by combustion. In 1856 he produced 


his double-condenser electroscope, designed, like the con- 
densing-electroscope of Volta, for the investigation of the 
electrification due to contact of dissimilar substances. At 
the same time he published some observations on the be- 
haviour of amalgams of sundry metals, and showed that 
in a voltaic pair the amalgam of zinc was more electro- 
positive than zinc itself, while the amalgam of cadmium 
was on the other hand, more electro-negative than the 
pure metal From 1856 to 1859 Gaugain was occupied 
with important inquiries on pyroelectricity, and he suc- 
ceeded in establishing sundry laws, with respect to the 
electricity of the tourmaline in particular, which had 
escaped previous observers. The results he arrived at were 
publishedinthe Annades de Chimie et de Physique,and com- 
prised a number of curious and unexpected results. The 
tourmaline, which at ordinary temperatures is a bad con- 
ductor, even for high-tension electricity, begins toconduct at 
400° or 500°C., and on cooling is still found to conduct; but if 
washed in water and dried carefully it once more insulates. 
All tourmalihes are not equally active, those of Brazil, 
-green or blue in colour, being the most electrical. In 
order to obtain a measure of the amount of electricity 
furnished by a tourmaline whose poles were united by a 
metallic circuit, he devised a discharging gold-leaf electro- 
scope, and Dy means of this instrument showed that a 
number of tourmalines united by their simular poles gave 
quantities qf electricitye proportional to their number, 
while if united in single series they gave no more than a 
single long one, thus behaving Tike batteries of great 
electromotive force and of almost infinite internal resist- 
ance, The quantities of electricity furnished by tourma- 
lines of equal lengths but of differerft thickness while 
paano onea equal ranges of temperature he found to 
e proportional to the cross-sections of the crystals, again 
agreeing with the law of Ohm as dpplied to batteries of 
very high internal resistance. Gaugain also showed the 
quantity of electricity thus flowing through the tourmaline 
in one direction during a rise of temperature to be equal 
to that fiéwing in the reverse direction during a corre- 
sponding fall, The ygar following the dischargigg 
electroscope was usefully enfployed in Verifying Ohm's 
law as applied to other bad conductors. Volta’s contacte 
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theory occupied Gaugain at several periods of his career, 
and he established amongst other interesting results that 
there is a difference of potential between a piece of 
platinum which has been dipped into acid, and one which 
has been dipped into alkali, even though both have been 
subsequently washed. Gaugain also conducted a number 
of careful researches on specific inductive capacity, on 
the capacity of cables, on the residual charge of con- 
densers, and on what he termed the variable electric 
State of a condenser communicating with the soil by a 


“bad conductor, in which, when discharged by disruptive 


sparks or by the discharging electroscope, the time- 
intervals vf the discharges were found to form a geometric 
progression. His extended observations on condensers 
of spherical, cylindrical, and flat forms were communi- 
cated to the Académie des Sciences in three special notes. 
In later years Gaugain devoted himself to tht examina- 
tion of the effects of heat upon the magnetism of steel 
tubes and bars, and found the remarkable result that a 
bar magneti powerfully while hot may when cooled 
exhibit a reversed polarity, and vice versé; also that the 
magnetisation by a strong current penetrates deeper than 
that due to a weaker current. He also brought to light 
sundry analogies between the behaviour of magnets under 
magnetic forcepand of matter generally under mechanical 
forces. © o 

Born in Normandy in 1810, he entered the Ecole 
Polytechnique at about the age of eighteen, and after- 
wards attended the Ecole d’Artillerie at Metz, after which 
he adopted metallurgy as his profession. Gaugain worked 
during the closing years of his life in isolation and in 
straitened circumstances, assisted by his only daughter, 
who devoted herself to him. His researches, though 
several times rewarded with académic recognition, were 
not in themselves productive of gain ; and the prir Gegner, 
an annual grant of 4,000 francs, given à un savant pauvre 
afin de Paider dans ses recherches, awarded to him for 
five years past, was a welcome amelioration of his 
position in a time of failing health and during the painful 
illness to whick he succumbed"at the age of seventy 
years. - S. P. T. 


. 





4 CHAPTER IN THE HISTORY OF THE 
i CONIFERÆ 


Jx working out the Eocene coniferæ, in continuance of 

the monograph which the Palæontographical Society 
are kindly publishing and illustrating in à sumptuous 
manner, some reflections upon the past history of the 
more prominent Eocene genera, such as Araugaria, Podo- 
carpus, Dammara, Sequoia, &c., have occurred to me, 
which, arkoa being perhaps outside the scope of the 
Palæontographical Society’s work, may not be uninterest- 
ing to the genergl readers of NATURE. I have therefore 
tentatively brofght forward the present chapter on Arau- 
carias without yet having any definite intention of putting 
together my notes upon the other genera, in the present 
form. 

Araucaria,’ Jussieu.— The earliest traces of distinctly 
coniferous evood known, those from the Carboniferous, 
were for many years thought to belong exclusively to 
the Araucarian type. This nde wha prototype became, 
according to Schimper, modified in successive ages, and 
he endeavours to trace these modifications through the 
extinct genera Walchiag Ullmannia, Araucarites, Voltzia, 
Ptycholepis, Pachyphyllumjeand Cunninghamites. Les- 
quereux, however, carries the actual genus Araucaria 
to as far back as the Trias, and unmistakable cones 
of béth sections of the genus have been described by 
Carruthers from the Stonesfield, Yorkshire, and Somer- 
setshire oolites ; fossil forms agreeing closely with these 
have been also found in tbe” Jurassic of India. It is not 
rs From Araucanos, a people cf Chili, in which country 4. imbricata 


abounds, and furnishes the principal food of the Indians. 
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definitely known at present in cretaceous rocks, for the large 
fossil cone figured by Heer as Araucarites nordenshioldt, 
from the upper cretaceous of Spitzbergen, is a very indis- 
tinct coaly mass, and as he suggests, possibly cyca- 
daceous,* 

The Araucarias thus appeared to have declined since 
Jurassic times, and Schimper states that, with the 
Tertiaries, they became extinct in Europe. Thiselton 
Dyer ? goes further, and has even stated that, so far 3s 
we know, they have been extinct north of the equator 
since the Oolitic age. It is certain, however, as I hope to 
show, that at least one section of them abounded in 
Europe during the Eocene age, and probably dia not quit 
it until the Miocene. 

The existing Araucarias present a singular appearance 
when contrasted with other trees, and would be looked 
upon fror& their aspect alone as unmistakably archaic in 
iate They have been divided by Salisbury ° into 
two very distinct sections: Columbea, or true Araucarias, 
and Eutacta, or the needle-leaved false Araucarias. They 
are exclusively confined to the southern hemisphere, 
Columbea alone being represented in South America, and 
both sections in Australia and the adjacent isles. 

The section Co/umdéea possesses but four species, which 
are, however, very distinct from each other and of great 
interest, The most familiar is the common®*Araxcaria 
timbricata, or Monkey-puzzale. It is almost confined to 
Chili, forming vast forests which extend upon the slopes 
of the Andes from the snow-level to about 1,500 or 2,000 
feet downwards. The trees reach 150 feet in height, and 
with their dark pendulous foliage are of imposing gran- 
deur. Their appearance when full grown can scarcely 
be realised from the young trees in England, but an ex- 
ceptionally fine specimen is at Windsor, and a carriage- 
drive Teada g to a nobleman’s house, near Armagh if I 
remember rightly, is bordered by high banks of large and, 
for our country, well-grown trees of this species, and 
presents a strikingly dignified effect. The cones are very 
large, and the seeds, which are highly nutritious, form the 
staple food of the Indi 
species, 4. brasiliensis, is Somewhat similar in appear- 
ance, and reaches 100 feet in héight. It also forms 
immense forests, and produces edible nuts, but as it will 
not live in our climate without protection, is less freqitently 
seen in cultivation. 

The Australian species are even more strange in aspect. 
Araucaria greni forms a majestic tree, growing to 
150 feet in height, and confined to a tract 30 miles long by 
12 on the east coast near Brisbane, where it far overtops 
the other forest trees. 4. Ru/ei, a smaller though equally 
beautiful tree, is chiefly remarkable for its singularly 
restricted range, being only indigenous‘to Porte Molle, 


-one of the Caledonian Isles, where it is confined to the 


summit of an extinct volcano, but half a mile in radius, 
and exposed to extremes of heat and ld that appear 
destructive to other kinds of vegetation, for hundreds of 
feet below it. 

The Columbeas have not been met with fossil either in 
the Eocene or Cretaceous rocks, Ton because their 

es, whereethere is an 

absence of water, rendering it TARRY that their remains 
would find their way into marine or fluviatile sedimentary 
strata We must by no means infer, therefore, that 
species belonging to this section did not exist in Europe 
contemporaneously with the speoies of Eutacta that have 
been found. o 

The section £uéacfa has terminal globular cones with 
broadly-winged and generally persistent scales and falcate 
. 7< Flore foss. Arctica,” vol, iii, PL xxxvii. p 126. Heer says the 
is much too distinct, and that the position and arrangement of the scales can 
only be made out with the est trouble, Restored as it is, it no 
been Pound Wat could be placed with © Orada ask Sone eee 
more@oyer abounds in most cretaceous rocks in high Tatitudes, Semos e 


® Royal Geog. Soc. Proceedings, 1878, vol. xxii. is 
3 Trans Linn. Soc., vol. vii , 1807; 308-317. ens 
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needle-like leaves. There are butMthree existing species, 
all of gigantic dimensions, for two of them attain a height 
of over 200 feet, and the thirg 150 feet. Araucaria 
Cookit, or the Norfolk Island pine, a native.of New 
Caledonia and New Hebrides, presents a fantastic 
columnar-like growth, giving the trees when seen from’ a 
distance somewhat the appearance of a grove of ship’s 
spars 200 feet or so in height. 4. excelsa, ipdtyenous to 
Australia and Norfolk Island, is an ever? more majestic 
anf colossal tree, towering to a height of 230 feet, with 
a trunk of some 30 feet in girth. The third species, 4. 
Cunsinghasmi, I wish to describe in more detail, for I have 
ascertained, conglusively I believe, that it, or a species 
indistinguishabl& from it, flourished abundantly in our 
latitude and longitude in the Middle Eocene period.» 

A. Cunningham, like many Coniferæ of the southern 
hemisphere, fas two slightly distinct forms of leaf, those 
of the young plants being straighter, more sabre-like, 
and horizontally disposed than those of the more fully 
oe tree, which hitherto have algne been met with 
oS 

The foliage of the more full-grown twee is composed of 
moderately short falcate needle-like leaves, quadrangular 
in section, thickening at thé base, and with the lower side 
produced and decurrent onthe stem. Theseare disposed 
all round thé branches, and leave the stem at first at 
right angles to ft, and then gently curve upward and 
inward. This arrangement causes each leaflet to be free 
or seldom in contact one with another, and is an im- 
portant character in distinguishing the species by its 
foliage when other organs are absent. e terminal 
branchlets are generally simple for 5 or 6 inches, and 


-then branch shortly but copiously, and chiefly horizontally. 


These branchlets apparently represent one year’s growth, 
for they are articulated at the base, and are annually shed 
in abundance by the trees. Branchlets resembling these 
in the minutest particulars are to be found in great 
quantities in the Eocene beds at Bournemotth. 

Other coniferous foliage, however, resenfbles 4. 
Cunninghamt, especially that of some of the cultivated 
Sequoia gigantea, so much so that I had difficulty in 
removing the prejudice from Ettingshausen’s mind, shared 
by all the Teutonic palzobotanists, in favour of referring 
all this type of foliage to Sequoia. Before it can definitely 
be said to belong to 4. Cunntnghami these types of foliage 
must of course be considered. 

In the first place the foliage of A. Cunningham is easily 
distinguishable from that of the other Araucarias in the 
section ; 4. excelsa having leaves more at right angles, 
more laterally disposed, and foliage less branching, and 
A. Cookit possessing the leaves broader and in contact 
with an imbricated appearance, while evefy articulated 
branch is simple. The other Coniferze which resemble it 
are Creptomerta japonica, in which the leaves are much 
longer and straighter, and quit the stem at an angle of 
about 35°; Arthrotaxts selaginoides and Dacrydium arate 
caroides, which have the imbricated appearance of 4. 
Cookit; and Sequoia gigantea, which is much the nearest 
in general habit. The leaves ðf Sequoia giffer in pens 
rather longer in proportion, less regularly disposed an 
curved, leaving the stem at a very acute angle, and 
hugging it more closely, so that their points irregularly 
overlap and touch each other. Its foliage in the wild state 
seems always to be very much smaller, and the larger 
foliage it seems sometimes to assume away from Ms native 
habitat, shows very distinctly the seasonal variations in 
the size of the leavef so characteristic in the other existing 
Sequoia, S. sempervirens. The Bournemouth foliage 
differs from all these materially, but as already stated, 
resembles that of Araucaria Cunninghamt in, so close a 
degree as to be indistinguishable from it by any discover- 
able character. n á 

Apart from the foliage, however, there is other evidence 
in support of the view that this is really Araucaria 

e . 
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Cunninghami. Altqough the branchlets are most abun- 
dant -in some of the beds, both mariné and freshwater, 
no trace whatever of ghe cones’could be found. I was 
at first surprised at this, for it is generally more common 
in beds of marine origin, as ‘at Bracklesham, Barton, 
Sheppey, &c., to meet with cones than with foliage, 
and, no instance of the presence of coniferous fotiage 
Bek ine’a sea-deposit of any age had previously “come 
under my fotiee. I was ‘so puzzled that I spent several 
days in digging and tracing out these branchlets*and 
vainly trying to find the attached fruits—the cawse of. 
whose absence should have been clear, The’ cones, 3 
inches long and nearly 9 inches in diqmeter, are so ex- 
ceedingly dense and heavy that they have no power of' 
flotation, and their presence in beds of fine drifted sediment 


‘could ‘therefore only be due to some rare accident On 


the other hand, the small light cones of Sequoia would, « 
like those af Pinus, everywhere drift by flotation, and 
necessarily not unfrequently become imbedded with the 
foliage. Although I found no cones, the female terminal 
buds present the peculiar constriction and then swelling, 
so characteristic of Araucayia. 

The distribution of Araugaria Cunninghammi at Bourne- 
mouth is very clearly defied, and tells as plainly as 
possible that its habits when existing in our latitudes did 
not differ from those it now possesses. N trace of it is 
met with west of the pier in the bads whose floras may be 
thought, from their characters, to have come from districts 
away from the sea—but east of the pier it abounds every- 
where, in company with fan-palms, eucalyptus, aroids, 
ferns, &c., and in certain beds of mud‘and muddy sand 
of the marine series, the branchlets, in marvellous preser- 
vation, are seen to cross each other in every direction. 

The existing Araucaria Cunninghami forms vast forests 
on the shores of Moreton Bay, on the alluvial banks of 
the Brisbane River, and grows in the greatest profusion in 
the brush forests of the Richmond River. ‘The trees 
seem to thrive best near.the coast, attaining in such a 


situatiore their greatest height, often from 100 to 130 feet, 
but pedal diminishing in height the farther the trees 
are inland. 


It would appear from this that the sea air 
has a great effect upon it.” 

The “brush” forests, in which 4. Cunninghami very 
generally occurs, although it is not exclusively canfined to 
them, are thus described by Moore :— 

“The ‘brush’ is characterised by denseness of growth, 
the altitude and beautiful dark green foliage of the trees, 
the presence of lofty climbing plants, which extend their 
slender pliant branches considerable distances, and by 
this means often embracing, as it were, into one common 
bond, many of the loftiest and largest trees. . . . Another 
characteristie of forests of this description is a thick 
undergrowth of numerous kinds of ferns and other plants. 
Palms and tree-ferns also usually abound, the former 
reaching a height, in some instances, of at least 130 feet, 
... On the stems and branches ofthe trees numerous kinds 
of epiphy tal ferns and orchids grow, which, with the 
other,plants referred to, contribute materially to give such 
forests a very tropical appearance.” 3 

It is clear, from the d¢dris of trailing Smilacee and 
Aroids, and from the remains of large fan-palms and 
ferns, that our Eocene “brush’’-growth must have been 
very similar to this in appearance. The physical aspects 
of the former stations of Araucaria on fhe alluvial banks 
of the great Bournemouth River in close proximity to the 
sea, as we have ascertained, and its probable extension 
along the shores of what must hav® Beck, the east coast 
of the submerged continent seem to approximate to those 
it now occupies on the Brisbane River and the shores of 
Moreton Bay on the east coast of Australia, Nothing 


of feet x Industrial Progress SE New gan Wales: Oita Report 
ey tion, 1879,” . pe 3 Tels gstonihing w vety 
generaly the ions of the Sears of A and America. are 
under estimated, e 
2 Loc. citu p. 633. 
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can be- more impressive indeed than the remarkable 
agreement in habit, as far as we can trace, between the 
Araucaria and associated plants that have passed away 
and those that survive. .The long-imbedded plants of 
our Eocene coasts. seem to have risen up and to live 
again in this far-off country, and by what we see: there 
we are able to picture the long sandy.coasts, beaten by 
an ocean surf and fringed with dark-foliaged and gigantic 
Araucarias, gum-trees, luxuriant: palms and ferns, whose 
‘remains have helped to form the present pine and heather- 
clad cliffs of Bournemouth. If we contrast this with the 
comparative absence of any associated vegetation in the 
Mammath Grove, we see how opposed: the intended refer- 
ence of these branches to Sequoia would have been ,to 
any known natural grouping. 
' ‘Elsewhere in Great Britain we have little trace of 
anything referable to Araucaria younger than in the 
Jurassics, except certain foliage at Sheppey and the 
foliage from the basalt of Antrim, referred by Bailey to 
Sequoia as S. du Noyeri, about which however I am not 
yet able to express an opinion. In France, from many 
Eocene localities, undoubted Araucaria branches have 
been obtained, though none of.them seem to be specifi- 
cally identical with ours, and some appear more of the 
A. excelsa z 

In Cenal Europe, from Sotzka, Haring, Monte Pro- 
mina, Bilin, &c., in Tertiary beds whose exact age is not 
yet satisfactorily ’determined, a somewhat similar foliage 


‘abounds, This was originally described: as Araucarites, 


and indeed at Haring a young cone with every character- 
istic of Araucaria was found in the same bed with it.” 
All of them were subsequently transferred to Sequoia, 
which many certainly more nearly resemble in the direc- 
tion and arrangement of the leaves; yet the absence of 


.any Sequoia cones which can, so far as I know, be directly 


connected with them, and the presence of a characteristic 
Araucaria cone should, at all events, induce caution in 
believing the whole of this ope of foliage met with in 
urope during the. idgle or Upper Eocene to 
‘helong to an ally of pa tide gigantea. It is quite open 
to doubt whether, as Hees determination of two frag- 
ments would imply, fhis species known as S. sterndergert, 
avhatevey, its real character may be, persisted as late as 
the ‘Miocene of Oeningen. On®the other hand, the 
presence of fossil Sequoiz of the Wellingtonia type within 
the Arctic circle is undoubted, though Heer appears to 
have made more species than were necessatyy 
.The presence of an Araucaria, indistinguishable from 
A. Cunningham, in our latitudes at a time not more remote 
than the Middle Eocene, is of interest, fay although 
‘many of our Eocene plants have been referred to Aus- 
tralian genera, there has always been doubt sufficient to 
‘render any confirmation of the supposed land connection 
with Australiatof importance, e the association: with 
itat Bournemdfith, of Podocarps and Damm Euca- 
lyptus, and many Proteaces, which are strictly forms of 
e southern hemisphere, is but natural, the presence of 
a needle-leaved conifer of the genus Pinus, even rare as 
it is, is singular. Such a union nowhere takes place at 
the present day, although in Mexico pines mingle with 
feather palms. ‘ FS Ace 
The presence in N. lat. 50° of a flora, now distinctive 
of the sub-tropics of the southern hemisphere, and of a 
north temperate flora in N. lat. 70°, during the Eocene 
period, can hardly fail to provoke wonder as to where 
the equator of heat was theneituated. It is impossible to 
suppose that the equator of heat separated them as it does 
now, however far north it might be driven by shutting 
off the Arctic currents and leaving those of the Antarctic 
to circuJate. Yet if the southern hemisphere flora were 
formesly to the north of the equatorial zone of heat, the 
question must arise as to hw Araucaria Cunninghamt, 
rahi 


x “Foss, Conifere,” Godppert, Haarlem 7ramsactions, 1850, pl. 44, Pe 
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and other forms that are not tropical, could have reached 
their present habitat. The range of this Araucaria, 
although greater by far than that of the other Eutactas, 
is very definitely limited to a strip of coast in New South 
Wales between the Bellingen, a small stream about 
S. lat. 31° 40’, and Cape York in Queensland, in nearly 
10° S. lat. It does not approach, therefore, to within 
nearly a thousand miles of the equator of heat, which is 
several degrees north of the true equator. They must 
either have crossed the equator from the south in præ- 
eocene times and subsequently become isolated and died 
out in their northern habitat, or have been originally 
indigenous to the north and retreated to thefts present 
stations, A passage must have been made in either case, 
for the present distribution of Conifere is against the 
‘suppositiop that any identical species could have extended 
synchronously in lowlands in both hemispheres, widely 
separated by the equator. If a general lowering of 
temperature had favoured their passage, the pre-existin 
tropical vegetation must have altogether died out, an 
the existing equatorial vegetation would present a com- 
paratively new aspect. The absence of any of the Conifere 
that have ever been met with fossil in the plains of the 
tropical regions at the present day, and of any existing 
strictly equatorial plants, such as Gneta among Conifers, 
in the fossil floras, seems at first sight go slow that it 
does do so and therefore lends some colour to what is at 
best merely a yery crude hypothesis, A simpler supposi- 
tion than that of a general lowering of temperature in the 
Tropics, until more facts are forthcoming, is that the 
passage was effected across high land, some of which 
may still remain in Sumatra and Java, 

The specific identity which is apparent, of this and 
other Australian forms, with those a our Eocenes, proves 
that some, at all events, of the at present purely Australian 
genera, neither originated norbecame differentiated, as Ben- 
tham supposed, in Australia. The endemic genera, he says, 
never spread far out of it, the only exceptions appearing 
in the Malay Archipelago, “especially Timor, New 
Guinea, and Borneo, and a few as far as Southern 
China.’ 1 Nothing could sfeak more eloquently of the 
path the migrations have taken, than these remnants left 
upon the road, nor go farther to prove the former connec- 
tion with our antipodés, which the discovery in 18r4 by 
Brown of 150 European plants, a number since greatly 
increased, growing endemically in Australia, first of all I 
believe suggested to us. 

It may not be altogether a useless supposition to hazard, 
that if, as Saporta supposes, plants originated mainly if 
not wholly in northern regions, and migrated south, the 
continents of the southern hemisphere may be actually 
preserving, as in the present case, our Eocene flora, and 
have been inhabited in Eocene times by the Jurassic 
flora which preceded it, or by some intervening flora of 
which we have now but the scantiest recdrds. 

From what has been said the Araucarias are seen to be 
an archaic type, formerly most widely spread, now dying 
out and only lingering in restricted areas in the southern 
hemisphere, whose very specific differentiation was accom- 
plished before the Eocenes began. May its value as food 
and use as the chief timber tree in the districts it still 
inhabits preserve it from an accelerated extermination at 
the hands of man, J. STARKIE GARDNER 





ON SOME POINT® CONNECTED WITH 
TERRESTRIAL MAGNETISM 


"THE remarks in NATURE, vol. xxii, p. 169, of Messrs. 
. De La Rue and Muller in connection with their most 
interesting and important researches on rarefitd gases 
induce me to ask the privilege of stating somewh&t more 
fully than I did on June 17 what I conceive to be the 


* Bentham, “ Flora Australiersis,”’ vo!, vii. 
e 


Cy 

position filled by a working hypothegis such as that then 
mentioned in the science of terrestrial magnetism. Let 
me begin with the aurora. Here gve have a phenomenon 
which invariably accompanies etic storms, on which 
occasions it occurs simultaneously over a large pon of 
the globe, Again the recent researches of the above- 
named gentlemen render it very probable that auroral dis- 
plays do not occur at a very great height, while 4% is con- 
ceivable that they may occur at times at gn altitude ofa 
fewethousand feet. Here then we have a phenomenon 
which is intimately connected with sudden changes of the 
earth’s magnetism, To this we may add earth currents 
as another phenomenon of the same kind, so that we have 
earth currents auroral displays invariably associated 
with magnetic storms, when these are of marked violence. 
Now what is the nature of this connection? When we 
examine the formal laws of these associated phenomena 
we find that these lead us (almost irresistibly, as I think) 
to conclude that earth currents and aurore are secondary 
discharges caused by sudden changes in the earth’s ma 
netism, no matter how these changes afe produced. So 
strong is the evidence of orng in this jnstance that the 
late eminent magnetician John Allan Broun expressed to 
me his belief that earth® currents and aurora were 
connected with magnetic storms in the way above 
mentioned. $ 

If this be assured as the most probable working Byes 
thesis, it is natural to take another step. If we have dis- 
charges produced in stationary strata by a changing 
magnet, may we not have discharges produced in moving 
strata by a constant magnet, and may not the motions 
and changes of motion produced by the sun in the upper 
convection currents of the earth give rise to electric 
phenomena which may explain the changes of terrestrial 
sey at aged Of course this is only a working hypothesis. 
Before it can possibly become an established theory we 
must have obtained from Messrs. De la Rue and Muller 
and from other observers that full and complete infor- 
mation regarding discharges in rarefied media which 
they are rapidly affording us, and we must likewise have 
obtained fuller information than we now possess regard- 
ing the directions and velocities of the convection currents 
in the upper regions of the earth’s atmosphere. When 
this is dpne, the problem may be regarded as ripe for the 
mathematical physicist who may proceed with his calcu- 
lations and either dismiss the hypothesis as untenable 
or increase the probability of its truth. 

But in the meantime we are not ripe for this, and all 
that we can do is to regard the hypothesis as a working 
one, and endeavour by its means to elicit new facts 
regarding the form of the diurnal and other variations of 
terrestrial etism. I submit that in thie respect the 
hypothesis has not been devoid of value. I have by its 
means been led to derive the fact that certain magnetic 
diurnal changes lag behind corresponding solar changes, 
just as meteorological changes would do —a fact which 

s since been confirmed by Mr. Ellis of the Greenwich 
Observatory. And I may be allowed to &nticipate the 
results of work at which I amenow engaged so far’as to 
say that in the short periods which I am iw investigat- 
ing an increase or decrease of solar activity corresponds 
to an increase or decrease both of magnetical and 
meteorological activity. 

Again, in con§unction with others, I have shown by 
preliminary discussions the probability of a pwgress of 
magnetic phenomena from west to east just as we know 
there is a progres# of meteorological phenomena, only 
magnetic weather (if I may use the expression) appears 
to, travel faster than meteorological weather. This last 
appears to me to furnish almost a crucial test in favour of 
this hypothesis, and through the courtesy wf the Kew 
Committee, the Astrongmer Royal, and Mr. Carpmael of 
Toronto I hop® to be ablé sooh to investigate this pheno- 
menon in a more complete manner. 
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Finally, I understgnd that the Kew ‘Committee are 
about to take in hand the subject of the progress of 
magnetic weather ang to investigate it in a manner 
peculiarly suitable to institution possessing relations 
with numerous self-recording magnetic observatories. 
BALFOUR STEWART 


* e NOTES g 

Tux fand which has been established by the members of the 
Birmingham Philosophical Society for the endowment of ofiginal 
research already amounts to 700/, in donations, and to 7o/, in 
annual subscriptions. Out of this a sum of t5o/. per annum for 
three years has been voted to Dr. George Gore, F.R.S., which 
amount is, in the terms of the grant, placed at his disposal in 
order that he ‘‘may have greater facilities for continuing in 
Birmingham his original researches.” The council of the society 
proposes to make other grants as soon as the funds will permit, 
We have already spoken of the enterprise and public spirit of 
this society in establishing the fund; it is gratifying that they 
have been able to make a beginning so speedily, and the success 
of the scheme cannot be doubted, Dr. Gore’s address is now the 
Institute of Scientific Research, No. 67, Broad Street, Bir- 
mingham, ° 


* 

Weare glad to hear that Mr. L, Mletcher, M.A., Fellow of 
University College, Oxford, has been appointed to succeed Prof. 
Story-Maskelyne as keeper of the Mineral Department of the 
British Museum, Mr. Fletcher was appointed first assistant in 
the department a little over three years ago, and the energy and 
ability with which he discharged the duties of that appointment 

promise well for the future of the Mineral Department. 


We regret to have‘to announce the death of Mr. Henry 
Ludlam, which occurred last week from the rupture of a blood- 
vessel, He hgd been in failing health for some months, but 
seemed on,the road to recovery when the hemorrhage occurred. 
He was well known in the mineralogical world as one of the 
most assiduous and able of private collectors, and his valuable 
collection was one of the objects of interest which foreign 
mineralogists visiting this country wished to consult. He has 
carried out his intention, announced several yearseago, of 
bequeathing the collection to the Jermyn Street Museum. This 
gift will render the collection of this musenm second only to that 
of the British Museum, and will, in fact, render it a formidable 
rival in the case of some of the rarer and more beautiful 
minerals, Mr, Ludlam was always willing to allow his minera- 
logical fiiends to consult his collection, and also frequently 
supplied them with specimens for examination, 


Te Council of the Society of Arts have awarded medals to 
the following gentlemen for papers read during the session 
which is just over :—Major-General H. Y. D. Scott, C.B., 
F.R.S., for his paper on “Suggestions for Dealing with the 
Sewage of London;” A. J. Ellis, F.R.S., for his paper on 
“The History gf Musical Pitch ; ” John Sparkes, for his paper 
on “Recent Advances in the Production of Lambeth Art 
Pottery; ” Henry B. Wheatley, F.S.A., for his paper on ‘‘ The 
History and Art of Bookbinding ;” W. Holman Hunt, for his 
paper on ‘The Present System of Obtainigg Materials in use 
by Artist Painters, as compared with that of the Old Masters ;” 
Thomas Fletcher, for his paper on ‘‘ Recent Improvements in 
Gas Furnaces for Domestic and Laboratosy Purposes ;” John C. 
Morton, for his paper on ‘f The Last Forty Years of Agricultural 
Experience; ” Prof. Heaton, F.C.S., for his paper on “ Balmain’s 
Luminous Paint ;” Capt. Abney, R.E., F.R.S., for hisepaper 
on ‘Recent Advances in the Science of Photography.” 


Lord Norton has all abng protested that he is not un“ 
favourable to the teaching of science if elementary schools, and 
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is evidently hurt at the incredulity with which his protestation is- 
received by those one-sided individuals who persist in judging 
his intentions by his actions, and not his words. He is evidently 
of opinion that the only difference between himself and those 
who would maintain the Code unaltered, is one of method. 
There are people so benighted as to believe that as science deals 
with ¢hings, it is hopeless to teach it apart from these things; 
who believe that if you want to make children know what 
a daisy or a buttercup is like, and to understand its structure, the 
shortest and most effectual way is to show them the flower and take 
it to pieces in some sort of systematic way before their eyes. But 
these peop are all wrong. Why should children and teachers 
put themselves to the trouble of soiling their-hands by pulling to 
pieces nasty weeds, when the thing can be much better done 
from books? Lord Norton, as we learn from a coptemporary, 
has resolyed to triumphantly refute these deluded people, by 
himself compiling a series of reading lessons in botany, warranted 
to teach the children of our elementary schools all that it is safe 
and wholesome for them to know. Evidently modern science 
and its methods are all wrong; books, after all, are the only 
instruments of education, and the sooner we make a holocaust of 
all modern scientific implements and methods the better. Might 
we suggest to Lord Norton thatafter he has completed his botani- 
cal enterpri®& he might compile a series of lessons in engineering, 
civil and mining, for the purpose of saving the neophytes in 
these departments the necessity for spending their time in sooty. 
workshops and stifling mines? In fact there seems no end to 
the enterprise which Lord Norton is about to “inaugurate ;” if 
he is able to carry it on to completion, he will probably earn for 
himself a right to be considered the most remarkable educationist 
of his time, Inthe meantime Her Majesty’s reply to the address 
which the Lords were persuaded to adopt is virtually a quiet 
snub; while in the Commons Mr. Mundella has declared that 
the Government have no intention of lowering the standard of 
education in the country. Does not this look rather bad for 
the success of Lord Norton’s projected compilation ? 


Tr is a tacitly-accepted practice, and one so beneficial to 
student-readers as to be almost imperative, that writers of 
original sdientific memoirs should, wherever their researches 
touch upon common ground with those of older workers of 
standing, give references (at the very least in a decent foot-note) 
by which the student may be able to turn at oncestathe épsissina 
verba of the possible authorities. We regret to notice an 
increasing tendency of late to slovenliness in'the way of making 
such references on the part of some of the younger generation of 
enthusiastic would-be discoverers, Even the Proceedings of the 
Royal Society itself are not exempt from this modern weed, for 
in a recent paper we find the following given as references :— 
Phil, Mag., 1850 g@0g¢. Annalen, 1858, and—for an important 
deduction from a paper by Clausius—P/i/, Mag., 1851. Is it 
too much to request the writers of Royal Society papers to be at 
least a little more explicit in their allusions? We cannot 
suppose that such references are made vague with any sinister 


purpose, . 


Dr. P. P. C. HoEK of Leiden writes :—‘' The zoological 
station of the Netherlands Zoological Society for the sammer 
months of this year is erected in the neighbourhood of Nieuwediep 
Harbour, The use of the sfation is free to the members of the 
Society and to strangers introdfted by one of the members, 
The laboratory is furnished as completely as possible with all 
the implements—optical and steel instruments excepted—neces~ 
sary for anatomical, histological, and embryological researches ; 
it contajn$ also a small collection of books necessary for a pre~. 
liminary investigation and deternfination of the animals collected, 
&a Special arrangements of a very simple but practical kind. 

eserve to keep alive the collected animals, Smaller and larger 
s 
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excursions are organised every year-by the station, and for these 
it always has at its disposal pilot-boats and other small vessels 
of the Dutch marine. Since its opening, in the summer of 1876, 
the station has repeatedly received proofs of appreciation 
from different quarters. Thus on the Scotch coast a similar 
station has been erected ‘after the drawings and notes furnished 
by the Dutch Society ; the International Exhibition of Fish and 
Fisheries, this -year held in Berlin, rewarded the practical side 
of the institution with a silver medal. Further particulars may 
be obtained from the Secretary of the Commission for the 
Zoological station.” 


Dr. HERMANN MOLLER’s long-promised work “@n Alpine 
Ffowers is being printed, and will be published towards the end 
of the year, 


Mx. DANTEL GRANT has given notice that he will to-day ask the 
First Commissioner of Works whether he will take into his con- 
sideration the advisability of substituting the electric light for the 
purpose of illuminating the House in place of the gas now used 
in the roof. 

Tue annual exhibition of the Photographic Society at Pall 
Mall will open on Saturday, October 2, and close on November 
13. Friday, September 24, is the last day en whieh pictures 
can be received. è 


THE Times Geneva correspondent writes under date June 20 
that a remarkable electrical phenomenon occurred at Clarens on 
the afternoon of Thursday last. Heavy masses of rain-cloud 
hid from view the mountains which separate Fribourg from 
Montreux, but their summits were from time to time lit up by 
vivid flashes of lightning, and a heavy thunderstorm seemed to 
be raging in the valleys of the Avants and the Alliax, No rain 
was falling near the lake, and the storm still appeared far off, 
when a tremendous peal of thunder shook the houses of Clarens 
and Tavel to their foundations. At the same instant a mag- 
nificent cherry-tree near the cemetery, measuring a metre in 
circumference, was strucky lightning. Somg people who were 
working in a vineyard hard byesaw the electric “‘ fluid” play 
about a httle girl who had been gatifering cherries and was 
already 30 paces from the tree, She was literally folded in a 
sheet of fire. The vin@dressers fled in terror from the*spot. 
In the cemetery six persons, separated into three gromps, none of 
them within 250 paces of the cherry-tree, were enveloped in a 
luminous clodd. They felt as if they were being struck in the 
face with hailstones or fine gravel, and when they touched each 
other sparks of electricity passed from their finger-ends. At the 
same time & column of fire was seen to descend in the direction 
of Chatelard, and it is averred that the electric fluid could be 
distinctly heard as it ran from point to point of the iron railing 
of a vault in the cemetery. The strangest et of the story is 
that neither the little girl, the people in the “cemetery, nor the 
vine-dressers appear to have been hurt; the only inconvenience 
complained of being an unpleasant sensation in the joints, as if 
they had been violently twisted, a sensation which was felt with 
more or less acuteness for a few hours after. The explanation 
of this phenomenon i is probably to be found in Prof. Colladon’s 
theory of the way in which lightning descends, as described in 
NATURE, voL xu. p, 65. The Professor contends that it falls 
in a shower, not in a perpendicular flash, and that it runs along 
branches of trees until it is all gathered in the trunk, which it 
bursts or tears open in its effost to reach the ground, In the 
instance in question the trunk of the cherry-tree is as completely 
shivered as if it had been exploded by a charge of f dynamite, 


THE number of lions in Algeria is fast and it 13 
expected that the animal will soon be extirpated from egcolony, 
As there is an increasing demad for public exhibitions at fairs 
and zoological gard'ns, an establishment has been formed *at 
Bona, by a private individual, for lion-breeding, 

kd 


The Commisai8n for the construction, of the Trans-Saharan 
Railway bas determined that this great work shall be preceded 
by the establishment of a telegraph lige connecting Algiers with 
St. Louis in Sengal vi4 Timbuctoo, 


We hear that Mr. J. R. Gregory, the well-known mineral 
dealer in London, has been awarded at the Sydney Exhibition a 
first class—equal toa gold medal—and a ¢hird claws, for his 
collections of minerals and fossils, and geologiqal collections, 


We are asked to state that the business of Messrs. R. and J. 
Beck,’ the manufacturing opticians, has been removed from 
No. 31, Cornhill, to No, 68, Cornhill. 


Tux success aclheved by M. Paul Desmarets in his balloon 
photographs, to which we referred last week, has created some 
sensation in the scientific world of Paris. The photographs 
obtained by him at Rouen were exhibited and explained by M. 
de Fonvielle in a lecture delivered at Versailles Mairie on June 
22, at a sitting of the Société des Sciences Naturelles. They 
have been presented by MM. Paul Desmarets and Jovis to the 
Minister of War ; M, Janssen will present them at the Academy 
of Sciences, and M. W. de fonvielle fo the Geographical 
Society, One of the photographs will be published next Satur- 
day in the Monde Jilustré, having been photographed on wood 
and engraved, « * The electrical apparatus which enabled M. Paul 
Desmarets to obtain his aichés, and the obturators have a weight 
of 7oo grammes only, including the elements required. Steps 
are being taken for the systematic photographing of Paris and 
vicinity. One plate shows a piece of land covered with houses, 
gardens, and roads in the vicinity of Rouen, measuring 300 
yards by 300 yards, and executed on the scale of ły. The 
altitude was about 1,100 metres. The second photograph was 
in the direction of W.N.W., facing the horizon. 
Seine, from Rouen Railway Bridge to Guelleboeuf, is seen with 
wonderful distinctness. The city of Rouen was concealed by a 
dense cloud, and is lost in darkness. The details on the banks 
can be magnified and examined at leisure. This femarkable 
ascent was made from Rouen on June 14, with Gabriel, a new 
balloon of 1,200 cubic metres belonging to M. Tovis, and built for 
the express purpose of crossing the Channel, weather permitting. 
It is owing to the uncertainty of the weather that this enterprise, 
of which we have spoken already, has been postponed. 


We learn from a circular forwarded to us that the Epping 
Forest and County of Essex Naturalists’ Field Club will hold 
their next Field Meeting on Saturday afternoon, July 3, for the 
purpose of thoroughly inspecting the ancient earthworks of 
Ambresbury Banks and Loughton, The archxological conductor 
for the occasion is Major-General Pitt-Rivers, F.R.S. 


M. TESSIE DU Moray, a French chemist who had invented a 
continuous process for the preparation of oxygen gas and appa- 
ratus for oxyhydric lighting, has recently died at New York at 
the age of sixty-two. R 


TuE excursions arranged for by the Geologists’ Association are 
to Maidstone on July 10, Leith Hill and Dorkf&g July 24, and 
Bristol on August 16 and five following days, 


On Tuesday evening Signor Alberto B. Bach gave a 
lecture at the Ropal Academy of Music on the cultivation of 
the voice, and on his invention, the Resonator, an jnstrument 
somewhat of the nature of an artificial palate, intended to. 
increase the power of {he voice without any additional expendi- 
ture of breath. 


NATURAL caverns of enormous size—one being 600 feet long— 
have been discovered within the last few days in the neighbour- 
hood of West Harptree, gear Wells, in Somerset. The investi- 
gations are still Being carried‘bn, and the discoveries have excited 
some interest among antiquaries and archeologists, 
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In a paper read at the last meeting of the Statistical Society, by 
Mr. R. Price Williams, CE, “On the Increase of Population 
in England and Wales,” the author said the total increase of 
the population of England and Wales during the whole of the 
last century was only 3,417,536, the average decennial rate of 
increase being nearly 5 per ceut., whereas during the present 
century, up to 1871, there was an increase of nearly 14 milliofts, 
the average tegennial rate of increase being over 14 percent, The 
rate of increase in tHe decade 1811-21 was the maximum attained in 
this century, viz., 18 per cent., as from that period down to the 
census of 1861 therate of increase of the population had continudusly 

iminished. He observed that a great increase of the population 
took place at the time when steam-power Kegan to be used 
for manufacturing purposes, and while the towns increased, the 
cural districts were found to diminish. Mr. Williams estimates 
that the population of England and Wales by the census of 1881, 
will be 25,735,900. In the case of the population of London 
the decrements were very slight indeed, showing that it had not 
reached that declining stage in the rate of its increase long since 
arrived at in the case of Liverpool, Manchester, and many other 
large towns. The p8pulation 8f London had increased from 
958,863 in 1801 to 3,251,913 in°»3871. 
was sufficient data for estimating the future increase of the popu- 
lation of London for any lengthened period, and lp regarded as 
unreliable the enormous estimates which had’ recently appeared 
in connection with the question of the water supply of the me- 
tropolis, where the population in the course of the next century 
was estimated at over 17 millions, 


Tue Thirteenth Annual Refer? of the Peabody Institute of 
Baltimore testifies to the mcieasing usefulness of that institution, 
both as a library and as a centre of varied instruction. Among 
its means of usefulness are a series of lectures, many of which 
are on scientific subjects. 


We have recived the Refort of the South African Museum 
for 1879, from which we are pleased to see that the Museum is 
in a fairly flourishing condition, A long list of additions during 
the year is appended. 

THE May and June numbers of the Friends’ Schools’ Natural 
History Journal contain much interesting matter, the local 
papers being specially valuable. d 


THE additions to the Zoological Society’s Gardens during the 
past week include an Arabian Gazelle (Casella arabica) from 
Arabia, presented by Capt, Titus; a Common Genet (Genetta 
wulgarts), South European, presented by Mr. G. H. Thunder, 
R.N.; an EmudDromeus nove-hollandia) from Australia, pre- 
sented by Mr, A. McIlwraith, F.Z.S.; a Greater White-crested 
Cockatoo (Cacatua cristata) from Moluccas, presented by Mrs. 
A. L. Chetwode; three Red-beaked Weaver Birds (Quelea 
sanguinirostris) from West Africa, presented by the Marchioness 
of Westminster; a Crested Ground Parrakeet (Calopsitta novog- 
4Aollandez) from Australia, presented by Miss M. S. Spooner; a 
Barbary Ape (adacacus inuus from North Africa, an Ocellated 
Monitor (Monitor ocellata) from West Afiica, deposited ; three 
Ruddy Sheldmkes (Zadorna rutila), European, two Sandwich 
Island Geese (Bernicla sandvicensis) from the Sandwich Islands, 
two Blood-rumped Parrakeets (Psephotus Memiatonotus) from 
Australia, wo Celebean Rails (Raus celebensis) from Celebes, 
purchased; a Collared Fruit Bat (Cynomycteris collaris), a 
Japanese Deer (Cervus sika), born in the Gardens, 


OUR ASTRONOMICAL COLUMN 


THE THIRD COMET of 182g.—Neither Galle in his catalogues 
nor Karl in his Repertorium der neten- Asivbnomie, refers to 
any observations of this comet excepf*the imperfect qnes made 
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by Caturegli at Bologna, and two by Gambart at Marseilles, and 
the only orbits found in the catalogues are the two calculated by 
Heiligenstein. The comet was however observed at Rio de 
Janeiro, from June 18 to June 24, and Henderson reduced the 
observations, which were made by Lieut. Robertson, R.N., and 
calculated an approximate orbit upon them. The comet 
approached near to the earth, and is of some interest upon that 
account. Mr. Hind has combined the observations of both 
hemispheres, and with the following results for the elements 
of the orbit: Henderson’s numbers, not being found in our 
catalogues, are annexed :— 


Hinn., HENDERSON., 
Perihelion passage July 15°8442 G.M.T. ... July 15 651 G.M.T. 


Long. of p@fthelion ... 219 59°4 220 19 49 

» Ascending node 97 44°3 98 14 47 ° 
Inclination of orbit ... 36 175 35 36 0 
Log. perihelion distance... 9°92797 9°92879 


Motion—retrograde. 
Henderson’s paper upon this comet will be found in the PARo- 
sophical Transactions for 1831. On June 18 the comet was in 
opposition to the sun, distant from the earth o'14. Tangi if 
was discovered by Pons at Marlia on May 30, we have no obser- 
vation previous to June 8. Pons at the time was not provided 
with instruments competent to fix the positions, Zach writes of 
e comet at the time of discovery it was without tail or 
nucleus, simply a ngbulosity more condensed towards the centre. 
Pons thoughg that in the absence of moonlight it would have 
been visible without the telescope. He was then on the watch 
for Encke’s comet, which, though not observed in Europe, was 
closely followed by Rumker at Paramatta, N.S.W. 


THE DOUBLE-STAR 85 PEGAsI.—Mr. Burnham publishes 
measures of the small and close companion of this star made in 
the summer of 1879, which, compared with those he obtained 
the previous year when he detected this very faint object, esta- 
blish its physical relation to the principal star, since it is shown 
to partake of its large proper motion, while a suspicious differ- 
ence of 10° between the means of the measures in 1878 and 1879 


points to its binary character. These means are as follow :— 
1878'43 ... Position 2740 ... Distance 0°67 ... 3 nights 
1879°46 ... ” hy 6 ” 0°75 ws 5 nights 


Mr. Burnham estimates the itud® of the close companion 
about the twelfth on Struve’s code aad considers it will require 
an aperture of at least fwelve inches to show it, He has also 
measured the distant companion which was used by Prof. Brun- 
now iw his Investigation of the parallax ẹf 85 Pegasi, which he 
made to be o”'o54. This star was observed with 85 at Konigs- 
berg by Bessel on October 6, 1825, when it followed 617'95 in 
R.A., and was 38°6 south of the bright star. If we compare 
these differences with those corresponding to M$ Burnham’s 
measures at the epoch 1878°95, and assume the fixity of the 
companion, we s find for the secular Proper motion of 85 
Pegasi in R.A, + 10071, and in Decl. — 96°"1, aggeeing pre- 
cisely with the values resul from a comparison of the merj- 
dian observations, If, as Prof, Briinnow hinted, there is proper 
motion of the distant companion, its amount would appear to be 
very minute. Mr. Burnham adds that there are but two other 
stars on our lists s#ffilar in character to 85 Pegasi, viz. n Pisciura 
and £8 Scorpii; all three were detected by him with the 18-inch 
Chicago refractor. 


A VARIABLE STAR IN AQUARIUS.—The star observed on six 
nights at Bonn, in 1863, in R.A. 22h, 28m. 16°98. N.P.D. 
98 21’ 19° fox 1855°0, is variable from gm. to invisibility in a 
7-inch aperture, Argelander noted it four times 9'5, once 9°6, 
and once 10°0, It was observed at Markree as a om. on 
October 27, 1848, on August 26, 1852, it way I1m., and on 
November g, 1874, it was invisible. On September 21, 1876, 
it was L1°I2. 
remarked in several other Variable stars. This star was long 


since indicated as variable, but appears to have escaped attention. 


from most observers of this class of objects. i 


—_ 
e GEOGRAPHICAL NOTES 


Dr. Francisco Pertra Pagsos, Director of the Brazilian 
State Railways, has recently caused to be prepared and published 
a thap showing the existing and projected rarlways in the pro- 


evinces of Rio de Janeiro, Minas, and San Paulo. This map is, 
e 


It has at times a hazy blurred appearance, as’ 
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apparently executed with much care, and is stated to be the most 
accurate of its kind yet produced in Brazil. He has also 
published the first part of a work on the railways of Brazil in 
1879, descriptive of the lines shown on the above-mentioned 
map, and he has added a skeleton map showing the railways 
only. Dr. Passos has, we believe, been induced to issue these 
publications in order to make more widely known in England 
the progress in railway communication now going on in Brazil, 
a subject which is of considerable interest from an economical 
and geographical point of view, S 

THE last Bulletin of the Antwerp Geographical Society con- 
tains a geographical and commercial essay on the Australian 
colonies, which is accompanied by reproductions of some curious 
old maps, as well as by a sketch map which proféwes to dis- 
tjnguish the arable, pastoral, and desert regions of the continent, 
in regard to which, however, the writer’s information hardly 
appears to be brought down to the latest date. 


From the Ja rs we learn that H.M.’s surveying vessel 
Sylvia left Hinge Opel 24 for Cape Chichakoff to take a 
line of soundings there, which will complete her surveying work 
on the Japanese coast. The Sy/via has been employed for about 
twelve years in surveying the coasts of Japan and the Inland Sea, 
and during this period has done excellent service to navigation. 

M. DE UJFALVy is to leave Paris at the end of the summer on 
his new journey of exploration in Central Asia, 

THE Times correspondent writes from C@penhagen that on 
June 24 died there Mr. Carl Petersen, whose game%s connected 
with some of the most renowned Arctic explorations. He wasa 
born Dane, but had lived many years in Greenland, and had 


there acquired a perfect knowledge of the Esquimaux language, 
being at the same time a most skilled hunterand fisherman. At 
the age of thirty-seven he was engaged by Capt. Penny as 


interpreter, and accompanied his expedition in the years 1850-51. 
Some years later he followed Dr. Kane on his unfortunate 
expedition, when the vessel had to be left in the ice and the 
crew were nearly starved and frozen to death. He had not been 
home more than a couple of weeks after returning from a two 
years’ stay in Greenland, before he went out again as interpreter 
with the Fox, Capt. Sir Leopold M‘Clintock, with Mr. (now 
Sir) Allan Young as sailing master, Of this expedition, lasting 
from 1857 to 1859, and leading to the discovery of the fate of 
Sir John Franklin, he has Written a graphic description, supplying 
many details wanting in the well-Rnown book of Sir L. M‘Clintock, 
and inscribed with the words chosen bf Jane Franklin for the 
flag of the Max, ‘‘ Hold fast,” happening to be quite as correct in 
Danish as in English. ẹIn 1861 he accompanied tHe Swedish 
naturalists Nordenskjold and Torell on their first expedition to 
Spitzbergen, and. when, in last April, the Vega passed Copen- 
hagen, the hardy old sportsman and sailor, with his cross and 
Arctic medalf was one of the friendly faces greeting the discoverer 
of the North-East Passage. Mr. Petersen died from heart- 
disease at the age of sixty-seven, 





PHYSICAL NOTES 


ONE of our electrical contemporaries across the Channel gives 
a glowing description of une grande machine igue allemande, 
which its editor says he wishes to see intro into France, 
** where our official professors appear to have lost all ambition 
at making things big.” The great gooseberry of the season is 
nothing to this new machine, which Is, we are told, composed of 
twenty parallel disks of 1,300 metres in radius. This is 
“ making things big” with a vengeance, for the digmeter of the 
disks will be over 24 kilometres, or about a mile and a half. 
Did our contemporary make a double blunder when it wrote 
‘* treize cenis metres”? If we remember rightly, the plates in 
Topler’s induction-machine, which appears to be the one 
referred to, are not far from 13 centimetres radius. 


PROFESSORS BRACKETT AND YOUNG have made a new deter- 
mination’of the efficiency of Hlison’s dynamo-electric generator 
and of his carbon horse-shoe lamp, and find that one horse-power 
applied at the dynanometer would produce in this lamp a light 
equal to that of 107 standard candles. Asa matter of fact the 
lamp was only giving a light of 10°7 candles while qonsuming 
0'077 of a horse-power, which is not quite the same thing, 

Eror. QUINCKE has lately been occupied with a very remark- 
able research on the alteration of volame which e dielectfic 
experiences under the stress of an electric charge. In most 
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cases the result 8f surface electrificationgis to produce a minute 
expansion, but one class of bod:es—-tHat of the fatty oils and 
resins—contracts under similar circyt ces. Herr Quincke 
applies his measurements to explain fhe phenomena observed by 
Kerr of the double refraction of light exhibited by dielectric 
media when under electrostatic strain; and he shows that the 
o tiei effects in the two classes of media are opposite in 
cter, 


° 
M. Moucnst is continuing in Algeria the gesearches on the 
utiljsation of solar heat which he began in the South of France. 
He employs, according to his recent communication to the 
Comptes Rendus, a mirror 3°8 metres in diameter to concentrate 
the rays of the sun upon a boiler of copper 5 millims, thick. 
Even on dull dayssthe ape boils water under half an hour. 
M. Mouchet has Astog his apparatus for the distillation of 
oils and essences, the boiling of ed oil, and the sublimation 
of benzoic acid. He has even succeeded in working a small 
engine, 

Mr. G. R. CAREY of Boston has published in the Samie 
American a suggested system for the transmission of light by 
electricity. ` A camera throws an image of the object to be 
exhibited upon a surface made up of smalf pieces of selenium, 
each of which forms t of a sgparate vqltaic circuit, the cir- 
cuits passing to a receiving instrument, where they reproduce the 
image by incandescence. To ñs Mr. Sawyer has appended the 
following criticisms :—The action of light in altering the con- 
ductivity of selenium is slow. To transmit satisfactorily an 
image one inch squgre would require 10,000 selenium points and 
10,000 conducting wires? unless some principle of isochronous 
movement could be devised—which . Sawyer regards as 
unattainable in practice. 


M., Faye has lately published in the Comptes Rendus a rè- 
markable paper on the physical forces which have produced the 
present figure of the earth. After remarking on the use of the 
pendulum in determining the figure of the earth from series of 
Ineasurements of the intensity and direction of the gravitation 
force at different parts of the earth’s surface, he draws attention 
to the curious fact that while the direction and intensity of gravity 
are affected perceptibly by the presence of hills such as Schie- 
hallion and Arthurs Seat, or even by masses 43 small as the 
Great Pyramid of Gizeh, gigantic mountains such as the 
Himalayas, and great elevated plateaux and table-lands do 
not affect the pendulum-indications in any sensible manner, 
except in certain cases where upon elevated continents 
there appears to be a veritable defect of - attraction in- 
stead of the excess which might be expected. Indeed, 
the obséfvations are sufficiently striking to seem to point to 
the supposition that not only under every grext mountain, but 
even under the whole of every large continent, there were 
enormous cavities, More than this, the attraction at the surface 
of all the great oceans ap too great to with the dis- 
tribution presumed b Clatrant's formula, which is exact enough 
for most purposes. Bir G. Airy’s suggestion that the base of the 
Himalaya range reaches down into the denser liquid interior, 
and there displaces a certain amount of that liqwid, so that the 
exterior attraction is thereby lessened, is one which, inherently 
improbable, fails to have any application in explaining why the 
attraction above the seas should be greater than over the 
continents, M. Faye propounds the following solution to the 
difficulty :— Under the oceans the globe cools more rapidly and to 
a greater depth than beneath the surface of the continents, Ata 
depth of 4,000 metres the ocean will still have a temperature not- 
remote from © C., while at a similér depth benesth the earth’s 
crust the temperature would be not far from 150° C. (allowin 
33 metres in depth down for an increase of 1° in the intern 
temperature), Ifthe earth had but one miform rate of coolin 
all over it, ıt would be reasonable tg assume that (the solidifi 
crust would have the same thickness and the same average density 
all over it. It is therefore argued that below thee primitive 
oceans the earth’s crust assumed a definite solid thickness before 
the continents, and that in contracting, these thicker portions 
exercised a pressure upon the fluid nucleus tending to elevate 
still further the continents, This hypothesis, M, Faye thinks, 
wil moreover explain the unequal distribution of land and sea 
around the two poles; the general rise and fall {of continents 
being determined by the excess of density of the crust below the 
oceans, and by the lines os pgints of least resistance to internal 
pressure being af the middle of continents or at the margin of 
the oceans, 

s . 
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> SOME experiments e lately been made By the Rev. Dr. 
Haughton and Prof. Enfrson Reynolds to evaluate the co- 
efficient of friction (s.¢, thog‘ drag”) of air upon air and of water 
upon water. In these iments a spherical ball of unpolished 
granite of 22 kilogrammes weight and 25 centimetres in diameter 
was suspended freely by a pianoforte wire and was set rotating- 
in the ar or in water; the period of the vibrations and the 
decrement gf their amplitudes being observed by means ®of 
indices attached to the brass collar by which the ball was sus- 
pended, A diŝcusłion of the equations of motion led to a simple 
working equation for reduction of results, The mean coefficient 
of friction found for air upon air was f = TI thougł? this 

barometric and 





e value apparently differed slightly according 
thermometric conditions, For the ‘ ” oftwater upon water 


the value found was f= _. These experiments involved fric- 


tion at low velocities only, for which it could be as:umed that 
the friction was proportional to the velocity. The authors of 
this research point out that these results tend to negative the 
theory of Dr. Carpenter that the phenomena of ocean circulation 
are due to the greatar height of the water at the equator as com- 
pared with that at the polas. 


FROM a series of experiments with tones produced by a limited 
number of impulses, Herr Kohlratisch finds (Wied. Ann., No. 5) 
that a tone of only two vibrations of a certain frequency can be dis- 
Gngarhed ssdilteringin pitch froma continuous tone, when it forms 
with it an interval of $4. Also, in agreement,with' the researches 
of Herr Exner and Herr Auerbach, thé possible sharpness in de- 
finition of the pitch of a tone by an ear of average fineness does not 
perceptibly increase after sixteen vibrations have occurred. The 
general results are regarded as confirming Helmholtz’s theory of 
the co-vibration of tone-perceiving organs in the ear, The experi- 
ments were made with a pendulum fitted with a piece of toothed 
wheel, of radius equal to the length of the pendulum, the teeth 
impinging on “a piece of cardboard. The continuous tone was 
obtained from a monchord, 


Tue torsion of wires of steel, iron, and coppe: has been 
recently made a subject of experument by Herr Warburg (Wiad. 
Ann, No FA Among other results, the statically-determined 
moments Sf torsion are found to be all smaller than those 
dynamically determined ; and the differences rise from 1 per 
1,000 for steel to 6 for iron and 28 for copper. The elastic 
pressures seem to ihcrease somewhat more slowly than the de- 
formations, the divergence being greater for copper than for 
iron, and for iron than for steel, No dependence of the coef- 
cients of torsion on the tension was discoverable (withirfthe limits 
of experiment). As to the properties of wires that have under- 
gone permanent torsion, it appeared that it was only in the case 
of soft copper wires that, within wide limits of permanent tor- 
sion, these extend almost uniformly over the whole wire. Con- 
fining himself to copper wire, then, his experiments lead him to 
believe that by permanent torsion the wire becomes anisotropic, 
behaving, at any part, like a crystal of the rhombic system, 
whose axes hafe certain directions, 


ATTENTION has been called by Herr Holtz { Wiar, Anun., No. 
5) to an optical illusion in looking at geometrical figures, whereby 
they appear shorter from right to left than they really are; a 
Equare, ¢.g., appearing more or less as a rectangle, and a circle 
as an ellipse. One direct consequence is that when we diaw 
such figures according to eye-measurement, we make them too 
long horizo A reæon of the ulusion Herr Holtz con- 
siders to be , in common life, we much more frequently 
encounter bodies than geometrical figures, and so are disposed to 
accept the outlines of such figures for the outlines of actual bodies, 
Now we see more of a body in a horizontal direction than in a 
vertical, because we see with two eyes, and these are in a hori- 
zontal ling. The outline of a appears to us really ag an 
ellipse, because, from right to left, we see more than half of the 
ball, When we sec a true circle this seemg horizontally shortened, 
because we take it for the outlme of a ball, and if we draw a 
circle we unconsciously give the outline of a ball. 


Sonz researches by Herr Rontgen in the same line as thosé by 
Dr. Kerr, revealing a new relation between light and electricfty, 
are described in the Annalen der Physik, No. 5; the methods were 
somewhat varied. Special attentjon®was given to the direction 
of vibration of the light in the liquid, and the author’s results seem 
in the main to confirm Dr. Kerr’s views. Dr. Kerr got an effect 
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with nitro-benzol only when a spark-interval was introduced in 
the connection of the one electrode with the conductor of the 
machine, giving a sudden discharge through the liquid. This 
Herr Rontgen considers due to the comparatively good conduc- 
tivity of nitro-benzol ; the spark discharge effects a brief but large 
difference of potential (not obtained in the other case); producing 
sudden luminosity in the field of vision. But Herr Rontgen 
obtained the same effect with all the badly-conducting substances 
he examined; it was only of longer duration, A welcome 
method is thus afforded for examining comparatively good 
conducting liquids as to electro-optic properties,and Herr Rontgen 
thus demonstrated, for glycerin, sulphuric ether, and distilled 
water, an influence of electricity on he transmitted light, The 
author offgss (doubtfully) a different hypothesis’ of the he- 
nomena to that of a direct action of electricity on the light 
vibration. , 

IN a recent paper in the Annalen der Physik, No. 5, Prof. 
Clausius criticises recently-published views of Maxwell, Frowein, 
and Korteweg on the mean length of path of gas molecules, 





PHYSICAL SCIENCE IN RUSSIA 


WE have before us the minutes of the meetings of the Physical 

Section during the last congress of Russian naturalists, just 
published in the last number of the Journal of the Russian 
Physical and Chemical Society (vol. xii., fasc. 4), and we find 
in them reports 8 several very interesting papers which were 
read and di during the congress. 

The most numerous communications were on electricity. 
Thus, M. Feploff exhibited the new electrophoric machines of 
his invention. A glass of sulphuric acid is sufficient for main- 
taining the machine ready, even during moist weather ; it gives 
very powerful sparks, white and coloured, and succeeds well in 
decomposing water.—Prof. Khvolson made a communication on 
corrections to the differential equations of the motion of a 

t which oscillates under the influence of a metallic tran- 
illiser, and discussed the method of computation of corrections 
to differential equations of motion in general.—M. Tchikoleff 
gives the equations for determining the losses which an electrical 
current experiences when passing through telegraphic wires,— 
Prof, Stoletoff has terminated his experiments for determining the 
ratio between electro-magnetic and ,electro-statie units (v of 
Maxwell). He ufdertook his experiments in 1876, but had not 
terminated them at that time; ecently MM. Ayrton and Perry 
have determined the vilue of v by a method analogous to his 
own, which differs from theirs in measuring a current produced by 
a series of successive discharges, by means of a rotating com- 
mutator, the velocity of rotation of which is measured by means 
of a chronograph. The preliminary experiments have given a 
velocity very near to that found by other researches, i.¢,, about 
3co,000 kilometres per second, and Prof, Stolet8i expects to 
obtain more exact .—M. Borgmann continues his experi. 
ments for determining the heating of iron by intermittent 
magnetisation, The experiments are very difficult because of 
the inductive currents, but they have already shown that a 
change in the magnetic state produces an increase of temperature, 
—Prof. Lemstrom (Helsingfors) made a communication on his 
most important work on the causes of terrestrial magnetism. 
He has demons that an annular isolator, when put in rapid 
rotation around an won cylinder, acts upon this last as a galvanic 
current and etises it. Likewise an iron cylinder when 
rapidly rotating in an i ing medium must be ak tented 
and thus the eath when rotating in an atmosphere of ether must 
also be magnetssed. The various peculiarities observed as to 
terrestrial magnetism might be easily explained by the motion of 
the earth around the sun, and by the terrestrial galvanic currents. 
—M. Tchikoleff explained his improvements in the Foucault 
electric lamp, which allow several lamps to be placed in one 
circuit.—Prof, Petrushevsky made an interesting communication 
on his measurements of the intensity of the magnetic field 
betweenthe extremities of electrownagnets of various shapes, which 
measurements were made for determining the best shape to give 
to electro-magnets, , That of Ruhmkorff proved to be twice as 
strongeas that of Gramme. The best shape is that of two iron 
cylinders united together by means of arcs made of broad iron 
plates, The free ends must be provided with two spherical pole- 
pieces, each of which has a conical processes, the ends of these 
tyo processes being directed one to another. s 

In meteorology we notice several valuable papers, the mo.t 

important of them being that by M, Woeikoff on rainfall in 
e. 
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various of the earth within different seasons.—Prof. Kraye- 
vitch, who has undertaken a-series of investigations on the very 
small changes of pressure of the air in connection with changes 
of weather, exhibited his new graphic very sensitive barometer, 
the column of which consists of water and mercury, and which 
amplifies 140 times the oscillations of a common mercury baro- 
meter.—-Prof, Egoroff has b a series of researches into the 
atmospherical Hines of the solar spectrum. As known, several 
of them are due to the presence of water-dust in the atmosphere, 
and. Ångström supposed that several other lines (A, B, andea) 
depend upon the presence of carbonic acid and nitrogen, The 
experiments of M., Egoroff show that neither of these two gases 
modifies the solar spectram, even when the rays ge through a 
sheet five metres thick of gas, ° 
In other branches of physics we must but notice the most 
‘Important work, by Prof, Tchebysheff, on centrifugal regulators ; 
the researches by M. Sloughinoff on the calorific capacity of 
es; byeProf. Petrushevsky on the velocity of evaporation of 
iqnids with reference to the coefficients of cohesion of these 
liquids and to the molecular pressure ; on the true atomical heat 
capacity, by M. Stelson, who arrives at the conclusion that the 
theory of a constant atomic heat-capacity is not true for many 
gases; and by M. Sloughinoff, on the powder-state of bodies, 
and on the changes of the internal energy of solids and fluids 
under the influence of exterior forces. e 
We notice also the' communication by M. Lebedzinsky on an 
improved microscope with liquid lenses, which gives enlarge; 
ments from §0 to 200 times, and is very gheap§ and by M, 
Argamakoff on lighting and heating by means of pulverised 
hydrocarbons, 





SEISMOLOGY IN JAPAN 
The Earthquake of February 22, 1880.—The earthquake 


which occurred shortly after midnight on the morning of 


February 22 was the most severe since the opening of this 
country to foreigners. I have been so much in the habit of 
noting my watch during the frequent earthquake manifestations 
by day and night, that I am sure I must have been instantly 
awakened. My house was swaying to and fro, windows were 
rattling, timbers creaking, mortar falling, and pictures swinging 
violently. Although, as on such occasions, I was studying 
my watch by a night light, I meditated efape. After forty 
seconds the motion ap tly*subsided. There had been two 
distinct periods of maximum intensity. ° Taking my lamp, J tried 
to reach the door, but the motion was still so great that I had to 
stop, supporting myself against the wall, When I wentedown 
stairs to look at two long pendulums of 20 and 30 feet length 
respectively, I found them swinging in arcs of about 2 feet, 
having broken all the apparatus on the table over which they 
hung. Hitherto the pointers placed on heavy weights suspended 
by long wires have been regarded by me as motionless points 
during an earthquake, and I have been able to use them 
accurately gn this assumption even for a shock which Palmieri’s 
instrument indicates as 21°, a shock which knocked down several 
chimneys. It would seem that in the last earthquake the house, 
instead of, so to speak, ‘‘eating up” the vibrations, was forced 
into vibration itself, The period of this vibration was roughl 

noted by my neighbour, Mr. Thomas Gray, {®nearly one second. 
At the lower end of one of these pendulums J have small pointers 
which scratch two smoked glass plates. These plates are caused 
to move away during an earthquake, so that relative vibrations 
are shown in two wavy lines, The direction of the first mark 
upon the plate tells the direction of the shock, and also the 
distance moved by the earth relatively to the sfeady pointer. 
The amplitude of the waves tells approximately what the move- 
ment has been during succeeding vibrations. From the number 
of waves upon a given length of glass we get the rate of vibration, 
and hence, knowing the velocity of transit, the true wave-length of 
the earthquake may be determined, As an example I may mention 
that an earthquake (Decembeg 3, 1879) registered by Palmieri’s 
instrument as 18", was recorded on 7 inches of one of my glass 
plates in a curve of seven verysmall waves, the amplitude of each of 
which was about ı mm, Each wave was formed in half-a-second. 
The important deductions which may be drawn from even only 
one observation of this kind are obvious. The other Pendulum 
T have used ony for finding theagreatest horizontal movefnent of 
an garth particle and its direction. Two pointers push against 
the motionless pendulum-bob when an earthquake occurs, and 
so they are moved in the stand which carries them, deflecting 

a 
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two suspended galvanometer mirrors, ftd readings of the amount 
of'deviation of beams of reflected light are taken. I give some 
examples of the movement of thefhead of a pile which was 
driven deeply into the soft soil upon which Yedo is built :—- 

1. March 4, 1879, 4.43 p.m.—On the smoked glass the mark 
made was 3mm. long; N. 10° E. to S, 10° W. Palmieri’s 
ingtrament gives this shock of intensity 10° from $.S.W, to 

N.E. . 


2. February 1, 1880.—Small shock. Mark 28 mm, from 
N. 35° W. to S. 35° E. Palmieri’s instrument gives intensi 
2s S.S.E. to N.N,W. As measured by the mirrors, this sho 
waseo'5 mm., and there is reason to believe that the mirrors were 
more correct. The amplitude of swing, as indicated on the 
moving plates, wgs from 3mm, to 4mm, Atthe point, however, ® 
there seems to ha¥ve been a motion of about 10 mm. 

As my indicating apparatus was broken, I give the following 
record from two of Palmieri’s instruments in the Government 


Observatory :— : ë 
From S.S.E. or N.N.W. the intensity was 78 

» SS.W. ,, NNE. yee te te 

» W.S.W. 5, ENE ro. a 28 

» WN.W., ESE neo 28 


These measurements had to e computeg, as the graduations 
of the instruments are only to 26°. e shaking seems to have 
had three periods. The firsté@&gan at 12h. 49m. 22s., and lasted 
14 seconds ; the second began at 12h. 50m. 19s, and lasted 
Im. 26s.; the third began at 12h. 52m. 15s., and lasted 
6 seconds, ° , : 

On visiting Yokohama I found that the chief destruction had 
been amongst the houses belonging to Europeans, This is partly 
due to the Japanese houses being nearly as flexible as baskets, 


but it is also on account of the European houses being mostly 
buils on hilis. Thus the houses built on the nf, hills inter- 


sected by sharp steep valleys, and also many houses built along 
the creek have suffered ; the greater part of Yokohama is built on 
a plain of shingle, and the houses here escaped with small 
damage, 
The edge of a declivity is like the last of Tyndall’s row of 
boys, unsupported on one side, and therefore gets shot forwards. 
okel, Yokohama, Japan JOHN MILNE 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE.—In the first half of the winter course of lectures 
given in connection with the Cambridge Local Lectures the 
attendante of about 1,200 persons, on subjects of physical 
science, out of a total of 3,570, may be noted. Inthe second half 
of the session scarcely 400 were attending lectures on physical 
science subjects, but this was coincident with a general falling 
off after Christmas, to which bad weather, depression! of tade, 
and political excitement may have contributed. 

Another academic year has completely passed, and in the 
multitude of counsellors no relief has yet been given to those 
who desire freedom of choice of language st&dies and some 
chance for modern languages. The University still says: “If 
you have not the smattering of Greek we require, we will give 
you no degree unless you bring up Arabic or Sanskrit as an 
Oriental student.” 


A LIVERPOOL pe intimates that the movement for establish- 
ing a Universi čo ege'in that city is likely soon to be crowned 
with success. In the scheme which was approved at a town’s 
meeting held some months ago it was proposed That seven pio- 
ar tale i and two lectureships should be founded, and it was 
estimated that, independent of the cost of erecting college build- 
ings, the amount required for the foundation of the college is an 
annual income of 3,000/., or a capital sum of 75,0 The 
committee accordingly Agee for subscriptions, and the appeal 
has been responded to in such a h manner thét there is 
every probability of the entire sum required being raised before 
long. Already 60,00. has been subscribed for the establish- 
ment of the college, the subscriptions including several of 
10,000/, each, Lord Derby has subscribed 10,000/, towards 
thé foynding of:one professorship ; a like sum has been given 
Mtssrs, W.,’S. G., and P. H. Rathbone. Mrs. Grant of Roc 
Ferry has endowed another professorship with 10,000/.; Col. 
A. H. Brown and the MesrseCro#sfield have between them con- 
tributed 10,000/, for the dounding of another chair; and it is 
believed a number of Scotchmen resident in the city will provide 
e . 
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a similar amount for a imi i pains ‘Sevétal other large 
subscriptions have been Momi to the treasurer, Mr. Robert 
Gladstone, bringing the total up to the amount above stated. 





SCIENTIFIC SERIALS 


Bulletins dela Sociké d’ Anthropologie de Paris, tome 2, fasc.g, 
1879.—Thige closing number of the last year's Bulletins con- 
tains an interesting paper by M. Jacques Bertillon on the mean 
averages of life in the various es of society among civilised 
races. His paper refers sp y to France, although it stp- 
plies some comparative tables deduced from the mortality tables 
of other countries, while it principally aims at directing attention 

eto the preventibility of numerous causes of early death.—M. G. 
eau, in presenting to the Society {the nfortality tables for 
ium, drawn up by Dr. Janssens {for 1878, referred to the 

predominance of phthisis is in male subjects in France since 1865- 
66, females ha before that period supplied the larger number 
of deaths from onary tuberculosis. BE. Lunier records the 
results of the official inquiry which he had been authorised to 
make in reference to the distribution of epilepsy in the various 
departments of Frauce, and with to station, age, sex, 
&c.—M. le Docteur G, Le Bon gives an interesting report of his 
examination of the cugious colleetion of skulls of celebrated men, 
now in the ion of the Pasig Museum of Natural History, 
which is belheved to include those of Boileau, Descartes, an 

Gall. The mean cranial capacity for the forty-two skulls, when 
compared with that of forty-two skulls of mogern educated 
Parisians, was in excess of the difference between the latter and 
an number of negroes,—The present number of the 
Bulletins contributes little of importance to the literature of local 
French paleontology, the most interesting of such contributions 
being a paper by M. Mortillet, who re the discovery, by M. 
Perron, of a funereal car with traces of human bones and textile 
fabrics in the tumulus, or barrow, known as le Motte at Apre- 
mont, in Hante-Saéne.—M. Verneau describes.the Grotto de 
Voutré, in La Mayenne, in which a skeleton, believed to belong 
to the Bronze age, has been found, while a similar discovery 
has been made at Quevilly, near Rouen, as also at Clerges, 
where fragments of a dolichocephalic cranium, of the neolithic 
type have beeh recovered, .,Millescamps has, moreover, 
drawn attention to the recent discovery by the Abbé Hamard, 
at Hermes (Oise) of cut flints in graves of the Merovingian age. 
The previous discovery between 1873 and 1875 of upwards of 
20,000 flints in the Merovingian cemetery of C has raised 
the question, which still awaits solution, whether these flints 
were deposited with the dead merely as objects with which the 
living had been most familiar, or whether their pres¢nce had 
any sup protective action.—M, Zaborowski has laid before 
the Society the result of his examination of five Hakka skulls, 
and communicated the information he had received from M. de 
Lagrende, French Consul at Canton, in regard to the history 
and pure Chinese origin of the Hakkas, who have in all ages 
formed the active combative element in the Chinese system, and 
have in recent years constituted the kernel of the Taiping rebel- 
lion.—~The Abbé Durand describes a blonde African race, 
noticed near Laouga in 1562, and still traceable in Mozambique. 
~The original site of the Aryan race has again been brought 
under discussion by M. Henri Martin, who now inclines to the 
opinion, supported by M. de Ujfalvy, that a brown brachycephalic 
Aryan branch took precedence in Asia of the blonde dolicho- 
cephalic Aryaws.—The most important paper in the present 
volumes is M. Paul Broca’s “Etude des Variations cranio- 
métriques, et de leur Influenfe sur les moyennes.” To this is 
appended a valuable series of the means, variations, &c., of the 
cranial measurement of heads belonging to all countries and 
various periods.—M, Ujfalvy explained his views in regard to 
the opinion put forth by the Swedish anthropologist, Prof. G. 
Retzius, that Finland ıs occupied by two dist@nct races, the true 
Fin, or Tewaste, and the elian, or Finlander,.—M. Emile 
Soldi, in presenting to the Society his recent work on the pro- 
portions of Greek and Egyptian statues, ook occasion to te 
the opinion advocated by Dr. Le Bon and M. Broca, that the 
Greeks followed tian canons of taste in art, and that they 
took their models from foreigners,—M. Bataillard read a paper 
on the ancient workers in metals in Greece, and endeavdurs to 
trace in the tinsmiths of Dodona the direct ancestors of the 
modern Tsiganes, or gipsies. e | © "i . 

Papers and Proceedings of the Roya] Society of Tasmania for 
1878,—R. M. Johnston, kd the freshwater shells of Tasmania ; 

. e 


ves a list and describes several new species.—Rev. J. E. 
‘enison-Woods, on some new Ti an marine shells; de- 
scribes a new genus, Iosepha, for a Cominella with a plait, ‘and 
several new species.—R, M. Johnston, on certain tertiary and 
post-tertiary deposits on i s in Bass’s Strait.—F. M. Bailey, 
remarks on the distribution and growth of Queensland plants, — 
Rev. J. E. Tenison-Woods, on some Tasmanian freshwater 
univalves.—F’. Abbott, on Carduus arvensis, 





SOCIETIES AND ACADEMIES 

LonDOoN' ` 
Royal Society, June 10.—“ On Bacterium 
Organism 8Sociated with Profuse Sweating from the Soles of 
the Feet.” By George Thin, M.D. Communicated by Prof, 
Huxley, Sec.R.S, 

The feet of certain individuals are characterised by a peculiar 
powerful and fœtid odour, which is really connected with the 
moisture that soaks the soles of the stoc and the inside of 
the boots, The moisture, which comes from the skin of the 
soles, especially from that of the heels, has no offensive smell 
whilst it is exuding, but it rapidly acquires the characteristic 
odour when'taken up by the stocking, 

The fluid is an admixture of sweat with serous exudation from 
the blood, ing in persons whose feet sweat profusely, and 
who, from much standing or walking, acquire an -erythematous 
or.eczematous condftion of the skin of the soles, the local eczema 
or erythema “beings favoured by the softening and macerating 
effect of the sweat on the epidermis. 

When a small portion of the sole of the wet stocking was 
teased ont in water, the drop of water was found to be swarming 
with micrococci. : - 

A second generation of the organism, which the author calls 
Bacterium fetidum, was obtained by placing a small piece of 
the wet stocking in d test-glass, ed with pure vitreous 
humour, This and succeeding generations were cultivated at 
a temperature which varied between 94° and 98° F. The suc- 
cessive generations were obtained by inoculating pure vitreous 
humour, with requisite precautions. 

In twenty-four ‘hours the surface of the vitreous humour was 
always found covered with a delicate scum, which in forty-eight 
hours was compact and tolerably resi Bote 
> Inthe scum of ome day’s [growth in the fluid below it 
organisms were found as cocci, s®gle and in pairs, in transition 
stages towards rod formtion, a3 single and jointed rods, and as 
elongated single rods, Many of the rods were actively motile, 

Thescompact scum of two days’ growth was sufficiently resis- 
tant to be removed in an unbroken sheet, When disturbed by 
the needle it fell to the bottom of the glass. It was found to 
contain all the forms found m the twenty-four hours’ growth, 
and in addition long unbroken rods in transition “st#ges towards 
the formation of chains of spores, 

Spores were also found lying beside the empty and partially 
empty sheaths from which they had been discharged, Groups 
of single spores and pairs, identical in size and appearance with 
those Shica had come to maturity {in the sheaths, were found 
mixed up with rods in all phases of development. 

The Erst stage in the development of the organism is the 
formation of a pal#from one coceus. , 

The next stage is that in which the whole body is wedge- 
shaped, the round brightly refractive coccus being found in the 
thickvend of the wedge. Another phase, which is probably the 
successor of the preceding one, is the appearance of a canoe- 
shaped figure with the bright coccus in the centre. | 

ther appeSrances connected with the early stage of develop- 
ment, bad probably following the wedge and canoe-sha) 
figures, show the oiganism developed into a staff-shaped body, 
containing two elements of very different refractive power. The 
coccus element is still distinct and is brightly refractive, the 
other element is very slightly refractive and is seen as a dull 
shade, with however perfectly distjnct outlines. 

The coccus may be at one end of the rod, two cocci may he in 
the centre close together with a prolongation of {protoplasm on 
either sde, or a central rod of protoplasm may have a coccus at 
either end. 

In the sext stage we have the formation of the rods character- 
istic of*bacteria. The distinctign between the coccus and the 

rotoplasm becomes lost, although transitions are found in which 

Pint differences of refraction still betray the two elements. 

The formation of rods of ordinary size, of long rods with 
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unbroken protoplasm, of rods with segmented protoplasm, and of 
rods filled with spores or cocci esses identically with the 
similar formation in the Bacillus anthracis. 

The bacterium grows in turnip infusion less actively than in 
vitreous humonr. The observations were not sufficiently extended 
to determine whether the bacterium forms spores when culti- 
vated in turmp infusion, but they sufficed to show that if such a 
formation takes place, it occurs much less actively than when 
the cultivation is in vitreous humour. 

The foetid odour of the stocking was reproduced in the 
cultivat on glasses, although the strength of the odour dimi- 
nished in successive generations, 

Dr. Thin stated at the meeting that an antiseptic treatment by 

which the bacteria were killed in the stockings ns ee surface 
of the soles of the boots completely destroyed the fætor, 
e ‘Memoir on Abel’s Theorem,” by R. C. Rowe, Fellow of 
Trinity College, Cambridge. Communicated by A. Cayley, 
LL.D., ERS, Sadlerian Professor of Pure Mathematics in the 
University of Cambridge. 

“í On certain Effects of Stress on Soft Iron Wires,” by J. A. 
Ewing, B.Sc., F.R.S.E., Professor of Mechanical Eapmneering 
in the University of Tokio, opan Communicated by Fleeming 
Jenkin, F.R.S., Professor of Civil Engineering in the University 
of Edinburgh. 


Physical Society, June 12.—-Mr. Huggins, F.R.S., in the® 
chair.—New Members: Mr. H, B. Iuf, ever Hilger, Mr. 
C. V. Boys.——Dr. Shettle, of Readin g, rea per on the influ- 
ence of ola radiation on the earth’s rotatien. The fact esta- 
blished by Dr. Shettle, that the magnetic energy of a bar magnet 
acts along spiral les has led him to surmise that the energy 
emanating from the sun and impinging on the earth on the zone 
cf the ecliptic, traverses the earth in a spiral path and finally 
emerges at the magnetic poles. The pl of energy is “‘ right- 
handed” at one pole and “left-handed ” at the other, like the 
magnetic force in a magnet and the electric discharge in Crookes’ 
vacunm tubes. Like precession and nutation, these spiral paths 
are constantly changing and producing etic variations. 
He therefore infers that the magnetic poles will complete a cycle 
corresponding to the period of -precession. Dr, Shettle thinks 
that bodies exhibit magnetic properties in proportion as they 
change the direction of the energy traversing them, and throw it 
into the spiral form. T Ges ial magnetism would be due to the 
solar radiance on this hypothesis. Gravity also%vould be produced ; 
so likewise would the earth’s rf@tation (by a kind of ‘ magnetic 
whirl”), electricity, tornadoes, cyclones; water-spouts, and whirl- 
winds. Moreover this ‘‘spira] energy” would seem to operate 
throughout the whole wniverse,—Prof. Wiedemann, of Isipsic, 
made a communication on the phenomenon of interference in 
rays of long path, and showed how the phase of vibration of the 
atom or molecgle emitting the rays influenced the phenomenon. 
Molecular c$llisions could operate in preventing interference. 
From a study of this question he was able to deduce a method of 
determining the pressure on the surface of the sun and stars. He 
Mmentionedgthat he had found that the tem e of a glowing 

in Geissler’s tubes may be under 100° C., and therefore the 
fight of the aurora or of comets might be accompanied by a low 
temperature. He had determined that the quantity of heat pro- 
duced in a gas by the electric discharge was always the same, 
with the same amount of electncity, whethe#Wischarged at once 
or not, and that it increases nearly in proportion to the pressure 
of the gas. He had also determined the heat which must 
be developed by a discharge in h nin order to change the 
band spectrum of H into the line spectrum is about 100,000 
calories for 1 gramme of hydrogen, and hence this might repre- 
sent the amount of heat necessary to transform *the hydrogen 
molecule into its atoms, Dr. Schuster suggested that Prof. 
Wiedemann should make a similar experiment with another 
gas, say nitrogen, as there was a disagreement. about the 
spectra, and Prof, Wiedemann stated that he so intended.— 
Mr. Ridout exhibited a device for amplifying small motions, A 
small barrel is slung by twog@hreads between the prongs of a 
metal fork im such a manner that if the fork is bodily carried to 
and fro the barrel will rotate round its axis, -This is simply 
effected by making each thread, in its passage from one pron 
to the other, take a few turns round the barrel. To the 
an index is attached, and the fork is then fixed on*the body 
whose minute motion is to be iadicated. The translatiofi of the 
body shifts the fork and rotates the barrel, which in turn deflects 
the index round the face of a dial, and the magnifying power is 
expressed by the ratio of the diameter of the barrel to the length 
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of the index. “With this apparatus W&. Ridout exhibited the 
lengthening of an iron core when maghetised by the of 
the current of two Grove’s cells hani ted wire coiled 
round it. By riveting a slip of to the iron, the unequal 
expansion of brass and iron under heat was also shown, the 
heat being generated by keeping the current flowing in the coil. 
—Mr. D, Winstanley exhibited his new radiograph for record- 
inf graphically the intensity of solar radiation thypughout the 
day. It consists of a differential thermometer® with one 
black bulb anda circular stem. The Iver part of the 
sten is filled with mercury, the upper branches with sul- 
phugic acid and water. The tube is mounted on a brass 
wheel, so that when the black bulb is exposed to the sun’s 
rays the differential motion of the mercury causes the wheel toe 
tarn. The wheel carries a ght index or marker, which is free 
to traverse a vertical cylinder covered with paper coated with 
lampblack, and leaves a white track where its point has scratched 
off the soot. The radiogram thus produced can be fixed and pre- 
served. Dr. Guthrie pointed out the curious ‘‘ thermal twilight ” 
these radiograms had betrayed to Mr. Winstanley. They show 
that before sunrise the temperature increases, owing to solar 
radiation. Moreover, half an hour after gunset the index falls 
and remains till within a few minutes of midnight, when it 
mysteriously rises and sinks again, althqigh the sun is then 
directly over the opposite hemisphere,—Mr. Baillie then gave 
the results of a study he had Made into the theory of the phonei- 
doscope. He finds that waves simultaneously start from each 
side of the soap-film when the note is sounded, and meeting in 
the middle generate ventral points and notes. The equations of 
several cases were giverf by him, and he suggested that photo- 
graphy should be employed to fix the appearance of the figures, 
in order that they might be investigated theoretically. 


Linnean Society, June 17.—Prof. Allman, F.R.S., pre- 
sident, in the chair.—Dr. R., C. A. Prior read a letter from a 
correspondent concerning the rare case of a mistletoe parasite 
on a mistletoe.—Lord Lilford exhibited and remarks were made 
on a series of skins, skulls, and horns of the Wild Sheep of 
Cyprus (Ovis ophion, Blyth).—Mr. E. M. Holmes pointed out 
the peculiarities of the Antheridia in an excellent example of 
Polysiphonia fastigiata, gathered at Ventnor.—Mr. F. Crisp 
exhibited slides prepared at the Zoological Stdtion of Naples, 
illustrating the early stages of the life of invertebrates, and he 
also showed living specimens of the new Medusa, Limnocodiune 
victoria.—Mr. C. Stewart showed microscopic sections of the 
growing point of chara and of the common ash.—A paper was 
read by Mr, F. M. Campbell on certain glands in the maxille 
of spiders. These EL tot to which he attributes a secretory 
function (probably salivary), he finds in 7égeneria demestica have 
apertures on the inner side of the upper face of each maxilla, 
thence inclining towards the mouth. They are ring-like in figure, 
with an inclosed disk, There are intezumental folds at their 
outlets, The glands and apertures increase in number With age, 
and the ducts tend to become chitinous. Glands varying some- 
what in structure, but evidently similar in kind, exist in species of 
Liniyphiidee, Theridiida, and the Epeiride.—Mr. S. O., Ridley 





made a communication on two cases of incorporftion by sponges 
of spicules foreign to them. Ina species of the genus Ciocalypta, 
Bwk,, the d contained spicules which belonged to a species 


of Esperia, and which latter sponge had been obtained in the 
same haul of the dredge, In another example of Aleio 
sence also derived from Zsferia were likewise obtained. 
us an element of error might arise from one sp8nge containing 
skeletal structures accidentally derived from a Bape i 
sponge of a different genus and habit.—Prof. Alftan then call 
attention to the remarkable Medusa recently observed by Mr. W. 
Sowerby in the freshwater tank at the Botanic Gardens, Regent’s 
Park (a notice of this appeared in our last week’s issue, p. 178). 
—A short note from Prof. E. Ray Lankester concerning the same 
Medusa was also réad.— Mr, F, M. Campbell read a second paper 
on the stridulating organs of Steatoda guttata and Lityphia tene- 
bricola, A stridulating Srgáà has alread? been described by Profs. 
Westring and Mason Wood in certain other of the spiders; the 
present observations demonstrate its existence in both sexes, and 
the essentials of the strncture are given in detail.—Dr. G. E. 
Dobson, in notes on Aplysia dactylomela, a specimen obtained at 
Bermida, but not distinguishable from the species mbabiting the 
Cape Verde Islands, showed that there is inequality of size in 
the right and lef; moiety ® the dental rows of the lingual rib- 
bon, and he described other structures appertaining to the man- 
dibular plates.—Mr. G. Busk communicated some researches of 
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his on the Polyzoa collecigd in the late North Potar Expedition. 
Several interesting and nly forms are given, while the author 
expressed himself in certai cases as differing in his determina- 
tions from Prof, Smitt of olm.—A paper on the natural 
clas-ification of the Gasteropoda (part 1), by Bn J. D. Macdonald, 
wasread. He refers to a communication of his published by 
the Society twenty years ago, wherein sexual characters, lingual 
dentition, and auditory concretions formed the basis of classife 
cation, Wigh modifications this is now elaborated, and in cer- 
tain groups additignal value given to the lingual and labial 
dentition.—The sixth contribution to the mollusca of the Chaj- 
denger Expedition, by the Rev. R. Boog Watson, was taken as 
read. The author treats of the Turritellidse, and describes nine few 
species.—A‘ paper by Sir J, Lubbock was read, namely, Ob- 
“servations on Anta, Bees, and Wasps, with a Description of a 
new species of Honey-Ant, an abstract of which appeared last 
week (p, 184),—-The following gentlemen were elected Fellows 
of the Society :—The Rev. H. G. Bonavia Hunt, Trinity College, 
London; H. N. Moseley, F.R.S., University of London; the 
Rey. A, Merle Norman, Durham; and E. A. Webb, Turnham 
Green.— The President with a few parting words then closed the 
Session, ~ 

Chemical Society, June 17.—Prof. H. E. Roscoe, president, 
in the chair.—The following papers were read :—On penta- 
thionic acid, by T. Takamatsu and Watson Smith. The authors 
have examined the evidence for and against the existence of this 
a ; they conclude that it does exist, and give a noe 
method of preparing it, by the action of a very stro§g solution o 
iodine in hydrlodie coe anon lead theigsulpltate.—Preliminary 
note on some orcinol derivatives, by J. Stenhouse and C. E, 
Groves. The authors have confirmed their previous conclusion 
that halogen derivatives of orcinol exist, containing 5 atoms of 
bromine, &c., both the hydrogen atoms in the hydroxyl groups 
being displaced. —On the determination of carbon in soils, by 
R. Warington and W. A. Peake. Oxidation with potassium 
permanganate gives 92 per cent, of the total carbon, but diges- 
tion with chromic acid, &c., only 79 per cent. The best method 
is combustion with oxide of copperin a stream of oxygen. —Note 
on camphydrene, by H. E. Armstrong. In this note the author 
sharply criticises a recent paper by Dr. Letts in the Berlin 
Berichte, and, aga result of some experiments, completely con- 
firms the statement of Montgolfier that the substance formed by 
the action of sodium on the solid hydrochloride from turpentine 
oil isa mixture, and not a hydrocarbon having the formula CoHin 
as asserted Dr. Letts,—-On the action of nitric acid upon 
diparatolylguanidin, by A. G. Perkin. Dinitrodiparatolylguani- 
din, melting at 205°, was obtained in red crystals, also, by a 
shght modification, dinitrodiparatolylurea, melting at 233°.—On 
some higher oxides of manganese and their hydrates, by V. H. 
Veley. The oxide was precipitated by chlorine from a pure 
solution of the acetate, and was then heated ina at a 
air, oxygen; hydrates, Mn,O,,, 2H,O:2(Mn,0,,)3H,O, an 
Ma O EÓ iei obtained’, but in no case was the dioxide 
formed.—On a new method of preparing dinitroethylic acid, by 
E. Frankland and C. C., Graham, is consists in passing 
nitric oxide into © mixture of zinc ethyl and sodium ethyl, to 
which a suitable solvent such as benzine has been added.—On 
the action of organo-zinc compounds upon nitriles and their 
analogues, by E, Frankland and H. K. Tompkins. The action 
of zinc ethyl upon phenylacetanitrile is studied.—On the action 
of benzoyl chloride on morphine, by C. R. A. Wright and C., 
H. Rennie. The end result is always dibenzoyl morphine.—An 
examination of terpenes for cymene by means of the ultra-violet 
spectrum, by We N, Hartley. The author has examined speci- 
mens of orange oil, French turpentine, and Russian turpentine, 
by photographing their absorption spectra ; the first two oils were 
free from cymene, the last contains certainly less than 4 per cent. 
“—Notes on the le of the ancients, by E. Schunck. The 
author has examined a sample of the dye still $ed on the Pacific 
coasts of Nicaragua, and finds that it contains a colouring matter 
soluble in boiling anilin, having all the properties of punicin 
obtained by him from the Aurpxra lapılluspf the British coasts. 
—The Society then adjourned over the summer recess. 


Anthropological Institute, June 8.—Major-General A. 
Pitt-Rivers, F.R.S., vice-president, in the chair.—Mr. ]. G, 
Hilton Price, F.G. S., read a paper on camps on the Malvern 
Hills,- Last September, having obtained permission from Lord 
Somers to excavate in any part of campsen these Hills, ° 


south side of the Malvern range, and afterwards on Midsummer 
Hill, both of which were encircled by a deep ditch and a 
rampart, while in the glen between the two hills on the south 
side was the site of a town about 1,100 feet in I In 
the interior of the ancient camp on Hollybush Hill were many 
hut hollows, some of which he opened, but without making any 
discovery. On the east face of Midsummer Hill were several 
lines of such hollows, which, like the rest, had been habitations, 
and no fewer than 214 had been counted, Along the ravines 
between the two hills were four tanks, having the ancient dams 
for holding back the water still in existence. The explorations 
of these camps were not very fruitful. More productive were 
the excavations on the Herefordshire Beacon Camp, one of the 
largest and styongest earthworks in the district. It had usually 
been looke? upon as of British origin, and Mr, Price saw no 
ial reason for doubting it, In one hut hollow much coarse e 
black pottery was met with, and there were besides many bones 
of the ox, pig, horse, sheep, dog, some kind of gallinaceous 
fowl, and of the deer. A description was given of the huge 
block of syenite known as the ‘‘ Divination stone.” It was 
mentioned that in 1650 a jewelled gold crown or bracelet was 
found in a ditch at the base of the Herefordshire Beacon. 
Camden had written of it, and in a MS. said to belong .to 
Jesus College, Oxford, it was stated to have been sold to a 
Gloucester goldsmith for 37/., who sold it to a jeweller in 
Lombard Street for 250/., who sold the stones alone for 1, 500/. 
There were many traditions as to coins found there, but their 
dates were Mr. Piice thought this large camp, as 
well as those on Hof@lybush and Midsummer Hills, were of late 
Cymric or Celtic origin, that the latter camp was of earlier date 
than that on the Herefordshire Beacon, and that in all likelihood 
they were occupied by thie Romano-British, as many remains of 
those tribes existed in the district, and the pottery seemed to 
date from that period.—A paper was read on rehgious beliefs 
and practices in Melanesia by the Rev, R, H, Codrington. 
The subject is a very difficult one, inasmuch as, the islands and 
dialects being so numerous, no one person’s knowledge can well 
range over the whole. The author’s information was chiefly 
derved from the Banks’ Islands and the Solomon group, whence 
the most advanced scholars have come to the Melanesian Mission 
Station on Norfolk Island. Nothing is known to show that the 
Banks’ Islands ‘have been influenced by Polynesian immigration 
or neighbourhood ; though there are gill men alive who can 
remember a visit of double canoes from Tonga, The Banks’ 
Islanders alone among Melanesians knew no cannibalism and 
wore no dress, The Banks’ Islanders distinctly recognice two 
orders of intelligent bei different from living men; they 
believed in the continued existence ofemen after death in a 
condition in which they exercised power over the living; ard 
they believed in the existence of beings who were not and never 
had been human, The latter are called Vuis, and gare divided 
into two great classes, corporeal and incorporeal,” The most 
conspicuous amongst the class is Qat, the legends con- 
cerning whom correspond to those which prevail among the 
Maories and other Polynesian people concerning “Maui or 
Tangaroa, The brothers of Qat have all of them the 
name of Tangaroa, and the Vuis of the northern New He- 
brides have the same name, which is also applied in Banks’ 
Islands to stones used as fetishes or amulets. The story of Qat’s 
disappearance fromthe island bears a close resemblance to that 
of Noah and the Flood, and has possibly been embellished since 
the Bible history has been made known among the natives, Of 
the same order of beings with Qat and his brothers, hogli 
looked upon as very inferior, are certain Vuis, having rather the 
nature of fairies. Some of these are called Nopitu, which come 
invisibly, or possess those with whom they associate themselves. 
The possessed are themselves called Nopitu. Such persons would 
lift a cocoa-nut to drink, and native shell-money would ran ont’ 
instead of the juice, and rattle against their teeth ; they would 
vomit up money, or scratch and shake themselves on a mat while 
money would pour from their fingers. This was often seen, and 
believed to be the doing of a Nopi. The story of the bringing 
of death into the world is remarkable, because it is told without’ 
any variation in the Solomon Islands and Banks’ Islands alike. 
At first men never died, but when advanced in life they shed 
their skins like snakes or crabs, and came out in renewed youth, 
An old vyolan went to a stream to change her skin, and let the 
old one which she had shed float Away till it caught against a 
stick. She then went home, where she had left her child ; the 


he. set his labourers to work, first one Hollybush Hill, on the child refused to recognise her, and, declaring that she was another 
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person, could only be pacified by the woman 1eturning for her cast- 
off integument and putting it on again. From that time mankind 
have died. The Vuis, which are incorporeal and have nothing 
like a human life, have a much higher place than Qat and his 
brothers in the common religious system of the B Islanders, 
They have no names, no stories are told of them, and they 
have no shape, but sthey are numerous, and are present and 
powerful to assist men who can communicate with them. They 
are very generally associated with stones, snakes, owls, and 
sharks. Communication with these Vuis is not in the power of 
all, but there is an order of priests. If a man thas his stone or 
his snake, by means of which he supposes that he can obtain 
favours from his Vui, he will instruct his son or some one else to 
take hisplace, No other sacrifice than that of shell money 
in common use seems to be offered in Banks’ Islands, The great 
* institutions of the Banks’ Islands are the Suge and the Tamate, 
Neither has a religious character, nor is any superstitious 
practice necessarily connected with them, The Suge is a club, 
the house belonging to which is the most conspicuous building in 
every village, and 1s to be found wherever there is a permanent 
habitation ; this house, or ‘‘gamal,” has many com ents, 
each with its own oven, in accordance with the several grades in 
the society. To rise from one grade to another money has to 
be given and pigs killed, The authority of the men highest in 
the Suge is very considerable, and it is these persons who appegr 
to traders and naval officers as chiefs. The Tamate is a secret 
` society, to which alee ps obtamed, by payment, aae the n 
hyte has to spend many days in the OYO, OlpSAcr! ce; 
ihe only secret, however, is the AO fhe masks and fats in 
which the members appear in public and the way of producing 
the sound which is supposed to be the cry of the ghosts. The 
members of the great Tamate indulge in much licence. When 
they choose to go abroad to collect provisions for one of their 
feasts, the women and uninitiated are obliged to keep away from 
their paths, The warning voice of the Tamate is heard, and the 
country is shut up. 
PARIS 


Academy of Sciences, June 21.—M. Edm. Becquerel in the 
chair.—The following papers were read :—On the reduction of 
pendulum observations to the sea-level, by M. Faye. Some 
deductions are here made from principles he lately enunciated. 
On effects of reversal ofphotographic imaggs by prolongation of 
the luminous action, by M. Janssen. After a certain time of 
exposure a less distinct negative imageis had, and with continned. 
exposure this image quite disappears, and a positive one is 
obtained, which may be quite as distinct as the first, This was 
the case, e.g., in phot¥graphing the sun at Mendon, whén plates 
that had been exposed ye of a second, or even yytyy Of a 
second (gelatino-bromide plates) were exposed half a second or 
a second.¢ Fhe sun’s disk appeared white, the spots black, 
Simuarly, positive images of landscapes, &c., were obtained. 
The same spectal 1ays give first the negative image, then the 
positive.—On the heat of formation of oxides of nitrogen and of 
those of Sulphur, by M. Berthelot. The discrepancies of former 
observations on oxides of sulphur are here accounted for chiefly 
by a simultaneous formation of several degrees of oxidation of 
sulphur, and perhaps even the presence of water-vapour. The 
author’s own experiments lead to the res tS + O, = SO, 
gas liberates + 34°63.—On the luminous spectrum of water, by 
Dr. Huggins ~-Proportion of carbonic acid in the air; reply to M, 
Marid-Davy, . Reiset.—New meteorite mineral, with a 
complement of information on the fall of meteorites observed in 
Towa, in May, 1879, by Prof. Lawrence Smith. The formula 
he now gives for the mineral (indicated at the sdaptce of April 26, 
1880), is SiR + 4 (Si, 2R), or perhaps more exactly 2SiR + 
Si, 2R, which represents 2 at. of enstatite or bronzite united 
to 1 at. of olivine. The name of Peckhamste is proposed (after 
Prof. Peckham). On the border of Emmel and Dickson 
Counties some 3,000 fragments were found within a radius 
of 13 km.; their total weight 30 kg. Though they had lain 
nearly a year under water (submerging a prairie), there was 
not a trace of oxidation. Prof, Smith thinks this may have 
been due to a thin invisible coating of silicates.—Emplgyment of 
bitumen of Judæa against diseases of the vine, by M. Schefer,— 
Report on Mr, Peirce’s memoir concerni eonstant of 
gravity at Paris and the corrections reied by old @etermina- 
tions of Borda and Biot, The length of the simple pendulum 
determined by Peirce with his own apparatus is 993'934 xfim., 
alt, 74 m. (Blot 993°913 mm., same alt,; Borda 993°918 mms 
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alt. 67 m.).—On the problem of invgsion, by Mr. Elliot.—On 
an apparatus for registering the layfof motion of a projectile, 
either in the bore of a or i resistant medium, by M. 
Sebert. A metallic smoked rod, Yof square section, is fixed in 
the axis of the projectile, and serves as guide to a small mass 
carrying a small tuning-fork furnished with two metallic points, 
which leave undulating traces on the blackened sw face, as the 
Projectile moves along (the prongs of the fork being liberated 
from a constrained state, and set vibrating, when the motion of 
the projectile commences), From the traciag thay be deduced 
the velocities acquired and the accelerative force in function of 
thg time; also the law of the pressures developed.—On the 
transcendants which play an important part in the theory of 
planetary perturbations, by M. Þoux.—On the method o 
Cauchy for the development of the perturbative function, by M. 
Trépied.—On Imear differential equations with an independent 
variable, by M, Appell.—On certain linear differential equa- 
tions of the second order, by M. Picard.—On elliptic functions, 
by M. Farkas.—On some „modifications in the construction 
of the Bunsen lamp and of monochromatic lamps, by M., 
Terquem. There are no lateral apertures, and the air is 
admitted between the foot of the lamp and the bottom of 
the tube, which is raised somewhat (6 to 7 mm.). A cross plate 
divides the orifice into four parts, ç temperature is found 
nearly uniform from the upper point of the fame to the top of 
the green cones, and from tle centre to the circumference, (An 
analysis of the gases drawn off is given.) This flame 1s variously 
superior, and it gives, with sodium, e.g., a much more intense 
moonochromatic flame,—On the flow of gases, by M. Neyreneuf, 
—On the etherificatibn of bromhydric acid, by M. Villiers, 
Inter alia, the limit of etherification is not equal to that corre- 
sponding to organic acids, and it rises with the temperature. 

therification ceases in mixtures containing a certain proportion 
of water. The limit of dilution from which etherification ceases 
rises with the temperature,—On the hydrate of iodide of methyl, 
by M. de Forcrand.—On the artificial reproduction of analcime, 
by M. de Schulten. The process consists in heating in a closed 
vessel at 180° to 190°, a solution of silicate of soda or caustic 
soda in presence of an alummous glass.—Presence and special 
character of oyster-marls of Carnetin (Seine-et-Loire), by M. 
Meunier.—Prevision relative to the amount of current water in 
the valley of the Seine during summer and autumn of the present 
year, by M. Lemoine. The Seine between Paris and Ronen, 
with its large affluents, is expected to present one of those serious 
and prolonged diminutions of volume which occurred in 1863, 
1868, and 1871, but no extraordinary drought.—On the geologi- 
cal constitution of the Isthmus of Panama, with egard to the 
executéon of the inter-oceanic canal, by M. Bouter. - 
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THE TAY BRIDGE 


"TRE Report of the Court of Inquiry appointed to 
invéstigatg the circumstances of the fall of the Tay 
Bridge last December has now been made public, Thare 
appears to be some difference of opinion amongst,the 
members of the court respecting the scope of the inquiry 

eand the duties placed upon them by the Roard of Trade, 
in consequence of which two separate reports appear 
together, one by Col. Yolland, Chief Government In- 
spector of Railways, and Mr. Barlow, President of the 
Institution of Civil Engineers, and the other by Mr. 
Rothery, the Wreck Commissioner. The former report 
describes in detail, the design and method of erection 
adopted in the bridge, giving also a description of the 
various alterations®in the *plan which were rendered 
necessary as the work progressed. 

The bridge was 3,465 yards in total length, divided into 
86 spans, and it was the central portion, of 4,149 feet in 
length, which fell on the evening of December 28. As 
originally designed, this central portion was to consist of 
lattice girders of 200 feet span, carried by brickwork piers 
somewhat over 80 feet in height from high-water level, 
but as the river bottom turned out to be different from 
what was expected from the borings, and the difficulty of 
obtaining a secure foundation greater, eleven spans of 245 
feet and two of 227 feet were substituted, and braced iron 
piers were adopted in the place of brickwork, as imposing 
a less weight om the foundations. It is these pieis which 
at the inquéry chiefly received attention, as there can be 
little doubt that they were the immediate cause of the 
catastrophe. The process of floating out and sinking the 
caissons for these piers has already been described in 
these columns, and so successfully was this—certaigly the 
most difficult and hazardous part of the undertaking— 
accomplished, that no suggestion of insufficient strength 
has been made, and in the Report it is stated that there 
is nothing to indicate any movement or settlement in 
the foundations of the piers which fell. 

The caissons were lined with brickwork and filled with 
concrete, on which was built a hexagonal pier of masonry 
carried up to 5 feet above high-water mark. Upon this 
pier was built up six cast-iron columns secured by holding- 
down bolts to the masonry at the angles of the hexagon. 
The columns were made up of lengths united by flanges 
and bolts, and*’connected with each other by horizontal 
struts and diagonal ties. e The up-stream and down- 
stream columns were each 18 inches in diameter, the 
remaining four, 15 inches; all were‘ inclined 12 inches 
inwards at the top. The piers thus formed were from 81 
to 83 feet in height from the top of the masonry to the 
under-side ef the girders. The diagonal bracing consisted 
of flat bars attached to the columns by means of “lugs” 
cast on them, being secured at one extfemity by a screw- 
bolt passing through the lugs and bar, and at the other 
by a strap provided with a gib and cotter for tightening 
up. The horizontal struts consisted of two channel-bars* 
bolted back to back to a single lug qn each column. 

It will thus be seen that all verfical load nfust be borne 
entirely by the columns, and with the exception of the 
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small transverse resistance of the latter the whole of any 
lateral pressure must be transmitted by the bracing. 

Whether as designed the bridge would have been 
strong enough for its work if the materials and workman- 
ship had been good throughout is very doubtful, but, as 
carried out, the evidence shows distinctly that it was not 
sufficiently substantial for the heavy traffic and severe 
gales to which it was exposed. When everything was 
tight and in good order the bridge, at the time of its 
inspection by Geneial Hutchinson in February, 1878, 
showed gegat rigidity under the tests imposed by him, 
but by October of the same year so much slackness had 
made its appearance in the bracing that, besides the 
ordinary keying-up by driving the cotters, more*than roo 
packing-pieces about three-eighths of an inch thick had 
to be introduced in different parts, 

Respecting the immediate cause of the accident the 
Court states—“In our opinion the weight of evidence 
points out the cioss bracing and its fastening by lugs as 
the first part to yield.” This we believe the calculations 
of Dr. Pole andeMr. Stewart, taken in connection with 
the experinfénts æf Mr. Kirkaldy, are quite sufficient to 
establish. With a wind pressure of 30 lbs. to the square 
foot on the windward girder and train, and half this 
amount on the leeward girder, the stress on the tie-bar 
most severely strained, would be 16°8 tons, or 10'18 tons 
per square inch ; again, with a wind pressure of 40 Ibs. to 
the square foot the stress on the tie-bar would be 22'4 
tons. Now, as Mr. Kirkaldy’s experiments, made by 
order of the court on some of the tie-bars removed from 
the bridge, showed that they broke with a load of from 
I9 to 23 tons, and the corresponding lugs with a load of 
23 to 25 tons, it is pretty certain tha the ultimate strength 
of this part of the’structure wguld be reached by a wind 
pressure of 40 lbs. to the square foot. And in addition to 
this more variation is to be expected in the strength of 
the lugs, aS some at least were admitted to be of bad 
manufacture, and when the pier was most severely 
strained it would be some of the worst lugs in the lower 
tiers that would be the first to yield; thus tHe samples 
taken for testing would not be likely to embrace speci- 
mens of the lowest strength, as these would probably have 
already given way. 

Again, ıt does not appear necessary to assume a wind 
pressure of 40 Ibs. per square foot to ensure the destruc- 
tion of the pier; ghe stresses above mentioned are due 
merely to the statical pressure, and it can hardly be 
denied in the face of the evidence respecting the details 
of the structure that there would be a great deal of motion 
due to backlash over and above the elastic yielding of the 
material. Thfus a much lower pressure would produce 
the effects calculated for one of 40 lbs. per square foot. 

The principal conclusions arrived at by the court are 
that there is no indication of settlement fin the founda- 
tions, that the wrought iron employed was of fair strength, 
though not of high quality as regards toughness, that the 
cast iron was fairly good, that the main girders were of 
sufficient strength, and that the iron piers, though strong 
enough to sustain the vertical load, were insufficient to 
resist the Mteral action of heavy gales from the weakness 
of the cross bracing and its fastenings ; that the railway 
company did not enforce the recommendation of General 
Hutchinson by limiting the speed of trains over the 
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bridge to twenty-five miles per hour, much higher speed 
being frequently run; that while of opinion that the fall of 
the bridge was occasioned by the yielding of the cross 
bracing and fastenings, it might possibly have been due 
to the fracture of one of the outward leeward columns. 

Col. Yolland and Mr. Barlow conclude by stating “that 
there is no requirement issued by the Board of Trade 
respecting wind pressure, and there does not appear to be 
any understood rule in the enginecring profession regard- 
ing wind pressure in railway structures ; and we therefore 
recommend that the Board of Trade shouldtake such 
Steps as may be necessary for the establishment of rules 
for that purpose,” 

Mr. R&thery, in his independent report, while stating 
that there is an entire agreement between himself and his 
colleagues in the conclusions arrived at from the evidence, 
goes further than them, and unhesitatingly apportions the 
blame among the different parties concerned. On the 
recommendation that the Board of Trade should establish 





rules providing for wind pressure, he differs from his? 


colleagues, emphatically stating that it ig for the engineer- 
ing profession to make them, and evidently*regards the 
superficial character of an official inspection as no great evil. 

Where French engineers have long adopted 270 kilo- 
grammes per square metre, and many English engineers, 
on the authority of Rankine, the equivalent 55 lbs. per 
square foot, while nearly the same figure is used in 
America, it seems strange that so much difference of 
opinion should be found to exist; but one thing at least 
is certain, that the instruments at present in use for 
measuring wind pressure are exceedingly crude and liable 
to error, and that until these are improved and much 
increased in numbegthere is little chance of being on 
the spot when these excgssive presstires occur, or of 
truthfully recording them when met with. 

Respecting the transfer of these responsibilities to a 
Government Department, we believe that such epron- 
string policy would be fatal to the profession of the civil 
engineer; we would rather see the Board of Trade In- 
spection, hich at least is formal and superficial, relaxed 
than any attempt made to increase its efficiency. The 
medical oe does not require a fatherly department 
to watcH’over its operations or give an opinion on an am- 
putation ; why then should the engineering profession? 
It cannot be too clearly understood that an engineering 
work cannot be successfully carried out by mere rule of 
thumb or even by the copious use of Molesworth” or 
“ Rankine” ; each operation is to some extent a physical 
experiment subject to known laws, but under variable 
conditions. The physicist and the engineer have already 
to a great extent established the laws fogy him, but it 
remains for the scientific engineer to carefully watch their 
operation, and thus gain that practical experience which 
will enable him to deal with each special case as it arises. 

The conclusions we draw from the evidence and report 
are that the design of the piers was most imperfect, 
cheapness appearing to the ruling element in every 
detail, a cheapness too that must have been completely 
delusive, as any money saved in first cost would*soon, in 
such a rickety structure, have been swallowed yp in main- 
tenance. At nearly all points an absence of cons#deration 
gor small details is most apparent, indicating probgbly 
that these were intrusted to some subordinate, who failed 

to appreciate their importance. « 
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article to hold up 

e for this disaster, but 

we should like to point out on Whom the responsibility 
should rest if such a thing should occur again. 

It would be quite impracticable for the Board of Trade 

to? exercise such supervision over the selection of the 


It is very far from our object in 
any particular individuals to bl 


material and the execution and erection of a large work 
thgoughout its progress, as would render*its certificate of 
any yalue ; we believe, therefore, that the undivided respon- 
sibility should rest on the engineer. Any dishonesty on 
the part of the,contractor or his workmen,—and we are 
sorry to believe this still exists in some cases,—could be 
easily rendered hazardous by legal penalties. 

Doubtless with the keen competition of the present day 
things must be “cut finer” than they used tobe ; but while 
we would remove any arbitrary restrictions imposed by 
Government on the judgment of those who ought to be 
best able to appreciate the particular Conditions of their 
own work, we should be veryssorry to eee the introduction 
of flimsy structures or reckless traffic arrangements with- 
out it being clearly understood on whom the responsibility 
rested in cage of failure. 


8. — z 
CAMPS IN THE CARIBBEES 
Camps in the Caribbees. The Adventures of a Naturalist 
in the Lesser Antilles. By F. A. Ober. (Boston, U.S, : 
Lee and Shepherd; Edinburgh: Douglas, 1880.) 
TS author of this lively and very entertaining book 
of travel undertook in 1876 the exploration of the 
Caribbees or Lesser Antilles, which islands extend over 
eight degrees of latitude between Porto Rico and Trinidad, 
connecting the Greater Antilles with the continent of 
South America. The islands had beens hitherto little 
visited by naturalists, and the’author made his expedition 
under the auspices of the Smithsonian Institution, with 
the especial object of collecting the birds of the group. 
Around the borders of each island theie is a cleared 
belt ofefertile land, and on the coast often large villages 
and towns, whilst the interior is one vast forest covering 
wild hills and mountains. It was in the forests that the 
author’s work lay. He took his camera into the moun. 
tains with him and photographed everything of interest 
which he met with, and the book is illustrated by numerous 
wood engravings of remarkably fine quality taken from 
the photographs and his sketches, About*half the book, 
which is an octavo of 350 pages, describes adventures 
in the island of Dominica. Barbuda and Antigua were 
visited, but are not referred to at length. The account of 
the islands of St, Vincent, Grenada, Guadeloupe, and 
Martinique compose the remainder of the‘work, together 
with a catalogue of the birds*of the grow, and descrip- 
tions of the sixteen new species of birds discovered. 
Dominica was so named by Columbus, who happened 
to hit off the Lesser Antilles on his second voyage, be- 
cause he sighted the island on a Sunday, November 3rd, 
1493. The island is most beautiful. The hills ere broken 
and ragged, seamed, furrowed, and scarred, yet covered 
with a luxuriant vegetation of every shade of green— 
urple of mango and cacao, golden of cane and lime— 
yrhilst the ridges are crowned with palms, and behind 
Roseau, the capital, rises Lake Mountain, four thousand 
feet in height, five mies distgnt from the town, yet seem- 
ing to overshadow it., 
Mr. Ober started forthwith for the mountains, and 
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settled himself in a cain in the midst of the forest amongst 
the mountaineer popul4pon, which is of mixed race, partly 
negro, partly, Carib, 
taineers’ children waited on him, and brought him beetles 
and snails and humming-birds, which they caught with 
birdlime. , But he had to dispense with their services, "for 
they broweht him far too many things of one kind, and 


especially huge land-crabs as big as a man’s hand. eHe 
had incautiously remarked that he should like a speaimen 
of this crab, which abounds in the ravines and rivulet 
banks. “Each boy and girl in they place resolved 
to be the first to furnish me with the coveted crab. 
The consequence was that my place was soon over- 
run with shell-fish—ugly red and yellow crabs, as 
large as a man’s hand, and from that to the most 
diminutive. One of the girls in a mischievous mood 
brought in a crab with a family of little ones, over 
a hundred, just large enough to be seen, and let them 
loose on the floor.* Through some open window, while I 
was absent, some giant crabewould be dropped on the 
floor to await my arrival. This was not done in a spirit 
of mischief, but from an earnest desire to hid me in my 
labours, Fora week I could not stir without coming in 
contact with a shelly creature. I could not put my foot 
out of bed without a shudder of apprehension. Of nights 
I would be awakened by the rattling of ale-bottles, and 
arising, would discover that some crab had got thirsty 
in the night and had inserted a claw, which had caught 
in the neck of a bottle.” In the afternoon the author 
sat looking out through the loophole of this cabin, which 
served as a window, and surveyed the peaceful Caribbean 
Sea, with the same vessels to be seen sometimes be- 
calmed under the lee of the Caribbee Islands day after day, 
The sea is, however, not always placid ; in the “ hurricane 
season” it rises in its wrath. It is disturbed, however, 
only by a hurricane; nothing less. In the mornings and 
evenings he explored the beautiful forests and gtream- 
beds around his camp, gun on shoulder, and collected 
all he could find. Sometimes on these excursions he 
had merry companions, laughing girls combining Carib, 
. French, and negro blood in their veins, and full of life 
and fun. Let us follow him with Marie and her 
friend in search of crayfish (we presume a species 
of Palemon, he author unfortunately does not state), 
“The path is slippery, and we shall need a help from 
t Marie’s’ hand, for the way leads up hill and over rocks 
wet and smooth, whilst wet leaves flap in our faces and 
creeping ferns and trailing plants hang on our feet as 
We go. ° 

“We reach the river, she stream that flows out of 
the mountain lake, broad and with gravelly beach, with 
immense boulders as islands, and a wall of vegetation on 
either side that rises straight up a hundred feet. Here 
the two girls made into the stream in search of crayfish. 
The stream is broad with deep pools, and in these the 
crayfish lurked, looking like miniature lobsters in the 
clear water. We can see only the smfll ones, but Marie 
assures us that there are large ones out of sight beneath 
the cascades. 

“Erect upon a rock she stood for a moment, thes 
plunged head foremost into 2 foaming pool, disappearing 
from ‘sight, A moment later rising bubBles preceded 
a round little head, from which hung long limp tresses; 


a pair of shoulders brown and bare, and round arms and 
little hands reaching out for a support. She had a cray- 
fish in each hand, and another with wriggling legs in her 
mouth,” 

The following is an account of the method in which 
humming-birds are caught :—“ Let us follow little Dan, 
the oldest and sharpest of the humming-bird hunters, as 
He goes out for birds. First he goes to a tree called the. 
mountain-palm, which replaces the cocoa-palm in the 
mountains, the latter growing only along the coast, Be- 
neath the*tree are some fallen leaves fifteen feet in length; 
these he seizes and strips, leaving the midrib bare, a 
long slender stem tapering to a point. Upon this tip he 
places a lump of bird- -lime, to make which he had 
collected the inspissated juice of the bread fruit and 
chewed it to the consistency of soft wax, Scattered over 
the Savanna are many clumps of flowering bushes, over 
whose crimson and snowy blossoms humming-birds are 
dashing, inserting their beaks in the honeyed corollas, 
after active forays resting upon some bare twig, pruning 
and preening théir feathers. Cautiously creeping toward 
a bush upon whith one of these little beauties is resting, 
the hunter extends the palm-rib with its treacherous 
coating of gum. The bird eyes it curiously but fearlessly 
as it approaches his resting-place, even pecking at it; but 
the next moment he is dangling helplessly, beating the 
air with buzzing wings in vain efforts to escape the clutches 
of that treacherous gum.” 

Mr. Ober tried hard to keep humming-birds alive, but, 
as usual, without success. They never survived many 
days. If exposed to the light they kept up a constant 
fluttering, until the muscles of their wings became so 
stiff they could not close them, but expired with the wings 
widely outstretched. “ Everymorning I would introduce 
into the cage a bough ef fragrant lime-blossoms, at which 
they would all dash instantly, diving into the flowers with 
great*eagerness. Sugar dissolved fn water and diluted 
honey was their favourite food, and they would sip it 
greedily. Holding them by their feet I would place their 
beaks in a bottle of syrup, when they would rapidly 
eject their tongues and withdraw them, repeating this 
operation until satisfied. They never displayedefear, but 
would readily alight on my finger and glance fearlessly 
up at me, watching an opportunity, however, for escape.’’ 

The boiling lake of Dominica was visited and photo- 
graphed by the agthor. It was remarkably quiet during 
his visit, showing only a slight movement in the centre. 
The margin showed traces of the recent subsidence of 
the water-level, and on the following day the water had 
risen again somewhat, and was more active, It appears 
that the ebulfition must be intermittent, but Mr. Ober did 
not see it in full action, though the water rose further, and 
the disturbance and noises continued to increase, The 
temperature of the water was only 96° F., though Dr. 
Nicholls, one of the party who discovered the lake, found 
it at 196° F., and Mr. Prestoe, &F the Botanic Gardens of 
Trinidad, from 180° to 190% The author follows Mr. 
Prestoe, in the expectation that by the widening and 
deepening of the outlet the lake will disappear in time, 
and a geyser alone remain. Jn a boiling spring hard by 
the author and his guides cooked their supper of wild 
yaris and eggs, and, as usual, cold water for drinking 
Was found also close at hand. E 
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An interesting account of the Caribs of Dominica fol- 
lows. They have allotted to them a reservation extending 
from Mahoe River to Crayfish River, a distance of about 
three miles along the Atlantic coast and away back into 
the mountains as far as they please to cultivate. Though 
cach family has a little garden near the house, all the 
“provision grounds,’ where staple articles of food are 
grown—yams, sweet potatoes, cassava, bananas, and tafo 
—are at a distance from the houses, some even two miles 
away~—solitary openings made in the depths of the high 
woods. The Caubs are especially interesting as being 
the earliest American savages met with by Columbus, the 
original “ cannibals,” and the race to which Caliban and 
Man Friday belonged. They seem somewhat addicted 
to drinking. now, for the author describes the old King 
George the Third as seen tottering towards the plantation 
with a sovereign he had earned in his hand to spend it in 
rum, A lot of drunken Cambs tried to break into the authors 
house one night for amusement, and not being able to do 


that, poked a lot of fireflies in at the cracks to light up the 


inside, and see for certain whether h® was at home—a 
very neat way of lighting up an interfor. “he general 
account of the Caribs is well worth reading. 

We cannot follow the author in his exciting hunt after 
the souffriére bird, which lives only about the crater of 
the island of St. Vincent. The wary bird when at last 
procured proved to be of a new species, Myadestes 
sthilans. In Antigua he was victimised by the well- 
known “jigger.” “I awoke one morning with an itching 
of my toes, which frequent rubbing failed to allay, and 
examination revealed four white tumours. They were as 
large as peas, and in the centre of each was a little black 
speck. I caed my bey William, who at once pronounced 
them jiggers.’’ The first eld negress ‘passing was called 
in, and turned them out of their nests with an adroitness 
which showed long practice. “A few hours aye sufficient 
to give the jigger a Riding-place, and as the sensation he 
causes is a rather pleasant itching only for a time, he is 
sometimeg not discovered till a painful sore is formed.” 

. At Dothinica the author met with Dr. Miroy, a friend 
and correspondent of Sir Joseph Hooker, and who is 
endeavquring, through the aid of the Kew establishment, 
to re-introduce the cultivation of coffee’ into the island. 
He is cultivating Liberian coffee, in the hope that it will 
prove able to withstand the attacks of blight which ruined 
the former crops forty years ago. ~ 

In Grenada the author hunted the monkeys which 
abound there as at St. Kitts, having been of course intro- 
duced, and having run wild, as explained in a series of 
letters in NATURE some months ago. He could not, 
however, make up his mind to shoot one when it came to 
the point. The monkeys aie a great pest, and do great 
damage to the cultivator, just as in St. Iago, Cape Verde 
Islands, on the other side of the Atlantic, where also they 
were doubtless introduced, though it is not as yet known 
what the species is. F 

The book ends with an account of an ascent of the 
Guadeloupe Souffrière. It is throughout entertajning and 
highly amusing, but the author is evidently not very deeply 


versed in natural history, and there is often td ke noted a gains, are all far behind our present knowledge. 


mother-crab, with 100 tiny young found far up in the 
mountains, at another, where thegluthor falls in with an 
army of land-crabs on their combined march to the sea; 
he tells us that they bury their eggs under the sand, 
where they are hatched, and soon after millions of the 
new-born crabs are seen quitting the shore gnd slowly 
travelling up the mountains. s 

elhe story which he tells of the habits of the huge 
Hercules beetle, Dynastes hercules, can hardly be accepted 
as it is by the author on the authority of his dusky guide. 
Itis that the mgle beetle seizes a small branch of a tree» 
between its enormously long nippers and buzzes round 
and round the branch till this is cut off, producing a knife- 
grinding sound, supposed by the author to be a sexual 
call. He heard a knife-grinding noise indeed, but he did 
not see the rotating beetle. We recommend the book to 
all our readers. 


A NEW ENGLISH TEXT-BOOK OF BOTANY 

An Elementary Text-booP of Botany. Translated from 
the German of Prof. K. Prantl. Revised by S. H. 
Vines, MA, D.Sc, F.L.S. (London : Sonnenschein 
and Allen, 1880.) . 


HIS text-book, we are informed in the English pre- 

face, “was written by Prof. Prantl, to meet a 
growing demand for a work on botany, which, while less 
voluminous than the well-known work of Sachs, should 
resemble it in its mode of treatment of the subject, and 
serve as an introduction to it.” While we already have 
in English many text-books for students, one indeed 
almost professedly taking the same line as this, every 
teacher must have felt how inadequately they supply the 
needs of the class for which they have been written.” 
Most are new editions of books written first twenty years 
ago or more, and suffer from the impossibility of intro. 
ducing those new facts which have so deeply modified our 
present standpoint, without damaging the symmetry and 
unity of a well-written work; and others, of more recent 
origin, are badly compiled or over-concentrated, The 
book before us, avoiding these faults, will unquestionably 
take a high place at once; for though using Sachs as his 
storehouse, the author has digested the strong meat of the 
big book, and here provides his readers with the milk 
suited to their years. Moreover, the bgok is singularly 
well-balanced in all its parts, and clearly-written through- 
out, The translation is so flowing that no reader unin- 
formed of the fact would guess that German was the 
original dress; and Mr. Vines has added to the value 
of the work by appending a table, in which the classifica- 
tion there adopted is compargd with that of Bentham and 
Hooker. 

A reference to those knotty points to which one always 
looks at once as tests of successful treatment has proved 
so satisfactorythat it is with regret that we turn to the 
ungracious task of pointing out the deficiencies that will 
somehow creep into the most carefully-written books. In 
several points Prantl has followed Sachs too closely, so 
that the accounts of cell-division, of the morphology of the 

*pollen- -grain and ovule, of the growing-point of Phanero- 
Again, 


lack of precise information, as in the case, for example,,j in the treatment of “‘ Modes of Branching,” Sachs has 


of the crayfish, cited above, The account of the fand- 


„been followed rather than "Hofmeister, who, despite his 


crabs is somewhat conflicting., At one place we read ofa | complex sentences, gives a much clearer exposition. 


Fuly 8, 1880] 


Thus Sachs is copied Aen to including the cyme in mono- 
podial systems. Surely§this is a contradiction in terms, 
and might be avoided by the use of “lateral,” in contra- 
distinction to “dichotomous.” In the figures (17, 19) of 
uniparous cymes, Sachs, and with him Prantl, omit Jo 
mention tkat the diagram is taken in #/an, a point the 
more impértant that in French and English text-books it 
has been usual to give such diagrams of inflorescence én 
elevation. Without noticing this, a trap is laid through 
which not students alone have fallen into the error 

eof thinking that the Germans use “scorpioid’” and 
“helicoid” in senses inverse to the usage of other 
botanists. Under inflorescence no mention is made of 
the very useful French “Cymobotrya”’ terminology, 
possibly through feelings of patriotism, with which, how- 
ever, Englishmen are not concerned. The Elder is given 
as the example of a corymb; which term is, however, 
restricted by the best botanists to the corymbose raceme, 
of which the elder $ not an example. 

In the histology there are? several not unimportant 
errors, probably Prantl’s own. He says that the phloem 
contains both “phloem parenchyma” and * cambiform 
tissue ”--is not phloem parenchyma always (primitively 
at least) cambiform? We are told (p. 51) that the vessels 
of secondary wood are “invariably providéd with bordered 
pits ;” this is far too absolute. Under collenchyma no 
mention is made of its commoner form, distinguished as 
“concave” by Vesque. Endoderm is defined as peculiar 
to Dicotyledons! Under “stomata” no mention is made 
of water-pores. The account of the structure of roots 
and the’ development of their secondary wood in Dico- 
tyledons is hardly explicit enough, and almost demands 
the introduction of one or two pure diagrams ; and when 
it is stated that rootlets arise in front of the xylem 
bundles of the root, mention should be made of such 
important exceptions as Umbellifers and Grasses. 

The physiology proper is singularly well treated, hough 
perhaps with too great a fear of detail, Thus no suff- 
cient account is given of the wis a fronte and the visa 
vergo, which lead to the movements of the rising sap. 

A few little mistakes have been left uncorrected in the 
systematic part. The legume is stated on p. 197 to occur 
in “all the Leguminose ;” and while this is modified in the 
account of the érder on pp. 278-280, a true legume is here 
implicitly denied to the Ceesalpiniez ! “ Replum’”’ is given 
as meaning a false-dissepiment of the Crucifers, a use 
unauthorised by the best systematists, and inconsistent 
alike with its application to the lomentaceous Leguminose 
and to its Latif signification. 

The figuresegte good, buf as usual in English editions 
of foreign works, poorly printed. The worse fault of 
separating them widely from the text they illustrate has 
been avoided. 

Finally, despite all trouble taken by tħe editor, over- 

` sights willeoccur in a translation. Thus Tulen is given 
in italics without its English (?) equivalent, ““tyloses,” 
and “bracteole’’ is given instead of the more familiar 
**bractlet.’” But these blemishes show how good is the 
book in which they are the worst to be found; they kavg 
been here put forward chiefly in the hope of helping the 
editor in the new edition whjch willesoon be demanded ; 
arid it is with a safe conscience thate would recommend 
this book as the best of its kind in the English language. 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts, No 
notice 1s taken f anonymous communications, 

[The Editor urgently requests correspondents to keep their letters as 
short as possible, pressureon his space ts so great that it 
as impossible otherwise to ensure the appearance even of coms 
munications containing interesting and novel facts.) 


Ocean Circulation 


e. 

THE notfce in NATURE (vol. xxii, p. 207) of the experimental 
researches of Professors Haughton and E, Reynolds on the’ 
coefficient of friction of water upon water, having concluded with 
the statement that ‘‘the authors of this research poist out that 
these results tend to negative the theory of Dr. Carpenter that 
the phenomena of ocean-circulation are due to the greater height 
of the water at the equator as compared with that at the poles,” 
I must be allowed to protest against being credited (or rather 
discredited) with a doctrine which is neither expressed nor 
implied in anything I have written on the subject. 

e doctrine which I fave advocated is no other than that 
“irst distinctly oe by Lenz in 1847, and now accepted 
ey numerous hysigists of the highest eminence, both British and 
ontinental; giz., that besides the Aorzsonsal circulation produced 
by the action of wads on the ocean-surface, there is a wrtical 
ekrculahon of which Polar cold is the primum mobile, consisti 
of an underflow of Polar water (chiefly from the Antarctic aren) 
towards and eyen beyond the Equatorial zone, and a complemen- 
tary ufper-flow of Equatorial water towards the Poles, 

That every part of the vast Oceanic basin in free communica- 
tion with either of the Polar areas is occupied, to within the 
range of the surface-heating produced by insolation,? by water 
which has been cooled down in one of those areas, is now one 
of the best-established facts of Terrestrial Physics. And those 
who cannot find in the excess of specific gravity imparted to 
sea-water by Polar cold, an adequate cause for this movement 
of translation, are bound to account for it in some other way. 

I ventwe to submit to the accomplished professois of Trinity 
College, that laboratory experiments snae to determine the 
friction of water upon water afęsensible velocities can scarcely 

‘ove that when the equipbrium of a great mass of water has 
bess disturbed, there will sof be any movement of translation 
(however slaw) for its recovery. And I would suggest to them 
that they should rather investigate the corfditions of one of those 
‘experiments ready prepared for us by Nature,” which is 
constantly going on in the Baltic Straits, and of which the 
results have been for many years past most carefully yecorded by 
Dr. Meyer of Kiel and his associates. Four factors are there 
in continually varying action, viz. (1) difference of Jve? between 
Baltic and North Sea water; (2) difference of salinity s (3) 
difference of zemperature, mainly due to an importatiorof Polar 
water into the Skager-rack ; and (4) surface-movement produced 
by wind, which may also modify the relative levels. 

I am assured by Dr, Meyer that the action of each of these 
factors has now been, so fully determined, that the effect of any 
combination of the can be predicted as certainly as ordinary 
tidal phenomena. And of the competence of small differences 
in specific gravity to produce movement in great bodies of 
water, no one who has investigated the queshon on the great 
scale seems to have the smallest doubt. This was the un- 
hesitating conviption of the late Mr. Froude, as the result of his 
numerous observations on harbours, lochs, and fiords, communi- 
cating with the sea at their mouths: for he assured me that 
wherever the salinity of the water at their upper end is lowered 
by the descent of fresh water from the land, producing a slight 


i The researches of Prof Forel and his associates on the Swiss lakes 
clearly show that in /res4 wate the henting effect of insolation is limited to 
about 100 feet In saft water, on the o hand—as I pointed out in my 
Mediterranean Report—there is a downward convection of heat produced 
by the sinking of the water made heavier at the surface saline concentra- 
tion. In the Mediterranean, where this effect is hmi to g part of the 

ar, it ly shows itself below 100 fathoms (600 feet); but under the 

ator, where it 1s constant, the > urface heated stratum ranges s dowawards 
to from fathoms. D is epi o thermometer p. 
sively sink@ in the ocean-basin generally éthe thermal condition of the North 
Atlantic being altogether exceptional) from 40° to 33” or thereabouts, whilst 
in the Mediterranean, to the deeper part of whose basin the Polar undet- 
flow ro accesa, the thermometer shows a uniform temperature of from 
91° to 56° (according to the locality) from the surface-heated stratum to the 
deepest bottom (2,000 fathoms). e 
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surface outflow, he could trace an underflow of sea-water up the 
channel; and this he could attribute to nothing else than the slight 


excess of downward and therefore /atera] pressure in the outside 


column, depending on the continually-maintained reduction in 
the mean salinity of the t#szde column, which more than com- 
pensated for any slight excess in its level. 
WILLIAM B, CARPENTER 
56, Regent’s Park Road, London, N.W. 





The Freshwater Medusa 


In NATURE (vol. xxii. p. 190) Prof. Lankester yefers to a 
statement of mine in the preceding number, that I had? arra 
with Mr. Sowerby some methods of observation from which I 
hoped to obtain data for the determination of important points 
regarding the development of the freshwater Medusa, and ex- 
presses a desire to be informed as to the nature of the proposed 
methods, 

The obvious and only practicable course to be adopted with 
this view was arranged with Mr. Sowerby by Mr. Busk and 
myself, and consisted in the separation of specimens from the 
Victoria tank and their confinement in glass jars, which, in 
order to secure a continuance of the necessary temperature con- 
ditions, were to.be retained in the same house with the tank 
in which the Medusa had shown itself. The examination from 
time to time of these jars would probably bring tg light facts 
having a direct bearing on the development ofthe animal. This 
method of observation, indeed, is sə obvious that it must have 
occurred to any one engaged in the investigation it was designed 
to aid. 

Prof. Lankester now says that Mr. Sowerby informs him that 
he had undertaken no experiments except such as had been 
carried out at his request ; but as it seems that these are iden- 
tical with those proposed by Mr. Busk and myself, nothing has 
been thereby lost. 


Residing at a distance from London, my opportunities of 


studying the life-history of the Medusa are at this moment 
comparatively few. Prof. Lankester, however, bemg on the 
spot, and having an unlimited supply of subjects for investiga- 
tion, will doubtless avail himself of the advantage thus afforded, 
and will render our knowledge of this remarkable little animal 
more complete than would otherwise have beèn possible. 

Prof. Lankester refers to tie difference of opinion between 
himself and me, and promises to bring proofs of Ris own views. 
When these proofs are offered I shall gladly acceptthem. My 
desire is that no previou expression of opinion shall blindeme to 
evidence in favour of a contrary position. The only important 
points, however, on which my conclusions have been absolately 
at variance with those of Prof. Lankester are the presence of a 
cuwcular and the pervionsness of the distal extremities of 
the radial canals. With regard to these there cannot in my 
opinion be the shghtest doubt. 

The nafure of the marginal bodies is also a point of much im- 
portance in this investigation, but I have expressed only a con- 
ditional opinion with regard to it, While Prof. Lankester 
considered these bodies as undoubtedly tentacular, I held that the 
evidence afforded by adult and by comparatively young speci- 
mens is in favour of their velar origin ; Pate the same time I 
stated that this point cannot be decided without the evidence 
obtained from development. 

I also drew attention to the remarkable attachment of the 
tentacles, whose adnate basal portion occupies exactly the posi- 
tion of the øeronia in the Narcomedusx and Trachomeducse, but 
I failed to find evidence of the presence of true peronia as 
described by Prof. Lankester, who now admits that the peroma 
while present are rudimental, 

The other points, namely those which concern the systematic 

position of the Medusa, are necessaiily only hypothetical. It 
appeared to me that while there are certain features in the 
structure of the adult Medum which point towards the Tracho- 
medusee, there are others which connect it with the tomedusse, 
to which on the whole it seemed to be more closely allied, though 
holding a position intermediate between the two ; but Ieegarded 
the data in our possession as insufficient for the final determina- 
tion of this point, which can be absolutely settled by the study of 
development alone, . bd 
+ Prof. Lankester promises details of his observations in this 
month’s number of the Quarterly fournal of Microscopie Science, 
and I look forward to what I doubt not will be a valuable 
contribution to hydroid zoology. ° 





As to the name of the Medusa, Pro! kester, while aban- 
doning his generic name in favour of e, declares it to be his 
intention to retain his own specific name for the animal, This 
is to me a matter of complete indifference. Science can gain 
nothing from personal contention about names, and the time so 
copies might with far greater advantage be devoted to more 
use 


and lasting work. 
J, biman 
° 


° 02 the Simplest Continuous Manifold of Two 
Dimensions and of Finite Extent_ 


So far as I am concerned Mr. Frankland answers too soon 
(p. 170), for I amf sorry to say I have not read Klein in the 
meantime. Therefore my reply is provisional, A hint was 
given of Mr. Frankland’s explanation by Mr. Newcomb in a 
phrase quoted by Mr. Halsted (American Fourn, of Math., I. 
iii, 275, paper on the bibliography of hyperspace, &c.): ‘The 
first elements of complex functions imply that a line can change 
direction without pasing through infinity or zero.” We do not 
require even the first elements of complex functions to tell us 
that we can get to the other side of a poiht without passing 
through it, provided we can go roynd it. Butthe question was not 
whether ‘‘a line” simply could be thus reversed, but whether it 
could be so with the geodetic perpendicular in question described 
in a uniform continuous manifold of two dimensions, Mr. 
Frankland’s explanation expressly takes account of a third 
dimension. It supposes the moving line to generate a sort of 
skew helicoid about the fixed line to which it is perpendicular. 
But how can even initial portions of successive generators be in 
the same plane, Euclidean or other? This point may seem 
incidental, but I think it is essential, so p omit further 
questions. 

Somewhere in his ‘‘Dynamic” Clifford saya that Klein’s 
double surface is a sphere in which opposite points are con- 
sıdered as one. In this light the mystery disappears, There 
are two perpendiculars: considered as one they never change 
sign; because, considered as two, they periodically exchange 
signs. But if opposite points do not coincide, they may be ‘‘one,” 
but they are not one point; if eg do is the manifold they 
compose a surface? Mr. Frankland has not called it a surface: 
but is it continuous? 

There isa very well-known manifold which obviously obeys the 
laws worked out by Mr. Frankland and Mr. Newcomb, a system 
of straight lines, not vectors, through a common point; or, 
reciprocally, a system of planes. o measure of curvature 
answers density; if this is constant, the geodetic distance from 
& point to a geodetic line 1s represented by the angie between a 
straight line and a plane. 

It may be worth while to note one or two oversights in the 
writing or printing of Mr. Frankland’s letter. For /—1 we 
ought to have an expression involving the angle between the 
geodetics, The sentence “‘If a being,” &c., is a quotation, and 
the last word should be “‘ position,” not ‘‘ poise.” 

Both Mr. Newcomb and Mr. Fiankland ginderstand my 
intention as more negative than it was. I said (xv. san) “it 
could hardly fail to be instructive if Mr, Frankland would 
explain,” &c. Probably I underrated the difficulty, in this 
Euchdean world, of making it clear that one means just what 
one says. C. J. Monro 

Hadley, June 29 . 








> . 
A Fourth State of Matter ” 


IT seems to me that Mr. Tolver Preston in his letter on the 
above to NATURE (vol. xxii. p. 192) has somewhat overlooked 
the con’ext in the objections he urges inst Mr, Crookes’s 
remark that ‘‘ansolated molecule is an inconceivable entity.” 
It is p'ain that Mr, Crookes meant this statement to gppiy to the 
qguaity, not the existence of a molecule, and granting Mr. 
Crookes’s premisseseregarding the constitution of matter, it 
appears a very fair deduction ; since if the three states of matter 
(as we know it), viz., solid, liquid, and gas, owe their different 
gualities merely to different modes of motion of the ultimate 
moletules, it is quite conceivable as well as logigal to suppose 
that the latter have a nature totally unlike that of the effects of 
their motion, and therefere incongeivable to us by reason of its 
dissimilarity tð anything of which we at present possess any 
knowledge, 

Again, with reference to the remark, solid it cannot, be,” 
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which Mr. Preston s in question, it would be manifestly 
illogical on his premisse@for Mr. Crookes to regard the isolated 
molecule as a solid, eve though, according to Mr. Preston, it 
may possibly possess certain properties ın common with what we 

solids, for solidity, according to Mr. Crookes, being ‘‘ merely 
the effect on our senses of the motion of the discrete molecules 
among themselves,” it would be exceedingly arbitrary to astribe 
to the mblecules themselves a quality which, as we commonly 
know it, is simply an effect of their motion, 

July 3 E. DOUGLAS ARCHIBALD 





Minerva Ornaments, 


I NOTICE that a correspondent writing from America expresses 
his scepticism as to the figural e o certain stone objects 
in Dr. Schliemann’s collechon at South Kensington. Judging 
from the analogy of similar objects found in America, he pro- 
nounces them to be ‘‘net-sinkers” and not idols. Whatever, 
however, may be the nature of the American objects, I think 
there can be but little doubt that Dr. Schliemann is right in 
considering the obfects discovered by him at Hissarlik to be rude 
representations of a deity. first sight they certainly have but 
little resemblance to anything of the sort, but a careful examina- 
tion shows that several are marked with the rude delineation of 
a human face—or, as Dr, Schliemann believes, of an owl’s face 
~as well as of a triple necklace, and sometimes glso the charac- 
teristics of a woman, Occasionally the bay is represented on 
the back of the head by straight lines.* The delineation is some- 
times incised, sometimes pamted, though the paint is mostly 
worn off, As the marked objects are of the same shape as the 
unmarked ones, we can have no hesitation in inferring that both 
were intended for the same purpose, A. H. Sayce 


July 4 





Arthur Young’s Travels in France 


7 A Few months ago my friend Mr. F. F, Tuckett, of Bristol, 
drew my attention to a passage in Arthur Young’s Travels in 
France, published in 1792, narrating a visit to Lavoisier and to 
a certaineM. Lomond, the inventor of an electric telegraph, 
which in some points anticipated thatof Ronalds. The mention 
of Lomond’s name in a historical list of telegraphic inventors 
recently published by your contemporary, the Scientific American, 
induces me to send you the inclosed extract as likely to be of 
interest to the readers of NATURE, S. P. THOMPSON 
Univ. Coll., Bristol, Jane 18 ° 


‘The r6th.—-To M, Lavoisier by appointment. Madame 
Lavoisier, a lively, sensible, scientific lady, had prepared a 
dêljenné Anglois of tea and coffee, but ker conversation on Mr, 
Kirwan’s Heny on Phlogiston, which she ıs translating from 
the English, and on other subjects which a woman of under- 
standing, that works with her husband in his laboratory; knows 
how to adorn, gvas the best repast. That apartment, the opera- 
tions of which have been rendered so interesting to the philo- 
sopbical world, I had pleasure in viewing, In the apparatus 
for aerial experiments nothing makes so great a figure as the 
machine for burning inflammable and vital air, to make or 
deposit water ; it is a splendid machine. 

“í Three vi are held in suspension with indexes for marking 
the immediate variations of their weights; two, that are as large 
as half-hogskgads, contain #he one inflammable, the other the 
vital air, and a tube of communication passes to the third, where 
the two airs unite and burn; by contrivances, too complex to 
describe without plates, the loss of weight of the two airs, as 
indicated by their respective balances, equal at every moment to 
the gain in the third vessel from the formatien or de 
water, it pot being yet ascertained whether the water be actually 
made or deposited. If accurate (of which I must confess I have 
little conception) it is a noble machine, „Mons, Lavoisier, when 
the structure of it was commenced, said, * Mais oni, monsieur, et 
méme par un artiste Frangois!’ with an accent of voice that 
admitted their general inferiority to ours. It is well known that 
we have a considerable exportation of mathematical and other 
curious ins ents to every part of Europe, and to France 
among the rest, Nor is this new, for,the apparatus with which 
the | rench Academicians eatu a degree in the apolar circle was 
made by Mr. George Graham, Another engine Mons. Lavoisier 
showed us was an gectrical apparatus inclosed in a balicon, for 
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trying electrical experiments in any sort of air. His pond of 


quicksilver is considerable, containing 250 lbs., and his water 
apparatus is great, but his furnace did not seem so well calculated 
for the higher degrees of heat as some others I have seen. Iwas 
glad to find this gentleman splendidly lodged and with every 
appearance of a man of considerable fortune. This ever gives 
one pleasure: the employments of a state can never be in better 
hands than of men who thus apply the superfluty of their wealth. 
From the use that is generally made of money, one would think 
‘it the assistance of all others of the least consequence in affecting 
any business truly useful to mankind, many of the great dis- 
coveries that have enlarged the horizon of science having been 
in this regpect the result of means seemingly inadequate to the 
end: the energetic exertions of ardent minds, bursting from 
ETEA and breaking the bonds inflicted by poverty, perhaps 
istress, 

t‘ To the ‘Hotel des Invalids,’ the major of whieh establish- 
ment had the goodness to show the whole of it. In the evening 
to Mons, Lomond, a very ingenious and inventive mechanic, 
who has made an improvement of the jenny for spmning cotton, 
-Common machines are said to make too hard a thread for certain 
fabrics, but this forms it loose and spongy. 

‘Tn electricity he has made a remarkable discovery : you write 
two or three words on a paper, he takes it into a room and turns 
a machine inclosed in a cylindneal cate, at the top of which is 
an electrometer, a fine small pith ball 
similar cyligder and electrometer in a distant apartment; and 
his wife, by remiliag the corresponding motions of the ball, 
writes down the words they indicate: from which it appears he 
has found an alphabet of motions. As the length of the wire 
makes no difference in the effect, a correspondence might be 
carried on at a distance—within and without a besieged town, 
for instance, or for a ose much more worthy, and a thourand 
times more harmless, between two lovers prohibited or prevented 
from any better connection, 

‘t Whatever the use may be, the invention is beautiful, Mons, 
Lomond has many other curious machines, all the entire work of 
his own hands. Mechanical invention seems to be in him a 
natural propensity.” (‘‘Travels during the Years 1787, 1788, 
and 1789,” by Arthur Young, Esq., F.R.S. VoL i. p. 64.) 





° 
“ Saxifraga umbrosa” adorged with Brilliant Colours by 
the Selection of Syrphide 


AMONG Diptera the most assiduous visitors of flowers are 
certajn Sýrphidæ, which, elegantly goloured themselves, are 
fond of splendid flower-colours, and, before eating pollen or 
sucking nectar, like to stop a while, hovering free m the air, in 
front of their favourites, apparently fascinated, or at least de- 
lighted, by the brilliancy of their colours. Thus I repeatedly 


observed Syrphus balieatus hovering before the flowers of, 


Verbascum nigrum, often Melanostoma mellina, and Ascia 
podagrica before Veronwa chamadrys; in the Alps the lank 
Sphegina cluniges before Saxt/raga rotundifolia, and in my 
garden Asca podagrica before Saxifraga umbrosa. 
Of Verbascum nigrum the main fertilisers are humble-bees, 
Diptera co-operating only in a subordinate degree ; in the case 
of the three othe® species, on the contrary, the above-named 
Syrphidze are such frequent visitors and cross-fertilisers that we 
may safely conclude that it is by their selection of elegantly- 
coloured varieties that these flowers have acquired their beautfal 
peculiaity, Hence, in order to estimate the colour-sense of 
these Syrphide, it is worth while to consider what colour-com- 
binations thef have been able to produce by their relection, 
Saxifraga umbrosa being, as far as hitherto known, their 
finest masterpiece, we may in the first place look at the varie- 
gated decoration of this species. 
adorned with coloured spots, which in size and intensity of light 
gradually decrease from the base of the petals towards their 
extremity. Indeed, nearest to tyeir base, within the first third 
of their , there is a large irregular spot of an intense yellow ; 
about the middle of their length there follows a narrower cross 
band gf red colour, vermilion towards the base, intensely pink 
to the outside, not reaching the margins of the petals, 
sometimas dissolved into several separate spots; lastly, beyond 
the miédle of the length of the petals there are three to eight 
smaller roundish spots of a paler violet-pink colour, . 
*The flowers of Veronica chamædrys prove that also gay blue 
colours are perceived and selected by Ascia. À 
Lippstadt, Germany ® HERMANN MÜLLER 
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Dilatation of the Iris x 


In addition to the method of observation mentioned by Mr. 
Ackroyd in his photometric proposal (NATURE, vol. xxi. p. 627) 
I may mention that the variations of the diameter of the pupil 
are very beautifully observed by a pair of punctures in a screen 
over the eye. In fact long ago I used this as a means of observing 
the absolute diameter of the pupil, subject to a Small unexamined 
constant error, 

By pncking a row of holes in a card at distances of ‘06, ‘o7,* 
‘o8....°25 inch, and placing this close over the eye, the 
diameter is observed by sliding the card until two of the holes 
are found at such a distance that their edges appeay to touch. 
The opening of the other eye, or the slightest distufbance of 
light, produces an apparent alteration in the sizes of the disks of 
light, so that their edges recede or overlap; and a fresh pair of 
holes may be fond showing the altered diameter of the pupil. 

Thus (1) the extreme diameters of the pupil were found to be 
‘o7 (? ‘o6) and ‘25 inch; (2) the diameter is rapidly variable at 
will, without any alteration of stimulus, even as much as from 
*13 to ‘19 inch; (3) the sympathetic motion takes ‘4 or ‘5 second 
to be produced when the other eye is exposed to light. Many 
similar interesting questions may be examined by this simple 
instrument ; for which purpose I inclose a sample card for 
editorial trial, W.M.F. P. 





e 
Comparative Curves in Terrestrial Magaetism 


MONSIEUR, —En séquence à la intéressante communication de 
Rev. S. J. Perry de l'Observatoire de Stonyhurst, je vous prie 
d’additioner les snivants renseignements surla même ‘bation 
magnétique de 17 mais passé, d’après la courbe du déclinographe 
de l'Observatoire du Infant D. Luiz, 4 Lisbonne. 

La différence entre le maximum et le premier minimum à 

b. 49,5m. G.M.T. est de 137,9 (un tiers du mouvement 4 
tonyhurst), et entre le même maximum et le 2° minimum à 
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Doclinographe 17 Mars. 1880 (Ligbonne M.T.) 

roh. 45m. G.M.T. est un peu plus grande 16,2, le contraire 
qu’on voit & Vienne et Stonyhurst. CAD 

L est digne aussi de remarque que le temps du 1 minimum ne 
s'accorde avec letemps à Stonyhurst et Vienne, pendant que le 
temps du secgig est de parfait accord. 

La longitude de cet Observatoire est + 36m. 35s. G. Je vous 
envoie la copie de la courbe. 

Agréez, Monsieur, l'assurance de ma haute considération, 

Lisbonng 21 juin 1880 J. CAPELLO 





Effects of Lightning on Trees 


Your note in NATURE, vol. xxii. p. 204, on the recent 
thunderstorm at Geneva induces me to send yeu a note on a tree 
struck by lightning in Stoneleigh Park during a severe storm on 
last Thursday week (June 24). The tiee was a fine oak about 
forty feet high, and the lightning seemed to have struck not among 
the smaller branches at the top, but about two-thirds of the way 
up the main trunk, just where several of the larger branches 
came off from the stem. From this point to the greund the bark 
had been rent off along a strip about three inches wide, and 
through the whole length the wood beneath the bark had been 
gauged out as if by a carpenter’s tool, the groove made being 
about an inch wide and deep, The curious fact of the tree being 
struck apparently among the branches at once suggested to me 
that the electricity must have travelled, without visible effect, 
through the upper branches, afd only produced disruption of the 
wood when the current was strengthened by the combination of 
a great number of separate streams, I had forgotten that this 
was Prof. Colladon’s theory of electric discharge, but am*glad to 
be able to give it the support of this observation. ` 

Rugby, July 3 L. CUMMING 


Iron and Hydrogen ° 
IN the description given a few weeks back of the experiments 
of Prof, Hughes, the fact was a a that iron wire in 
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contact with dilute acids becomes britt 
takes up hydrogen. 

There are one or two points of great interest that many, 
perhaps, besides myself, would like to know more about . 

Thus, at the same time the iron becomes brittle, does it also 
becqme harder? 

This leads one to speculate on the facts illustrated in the 
hardening and tempering processes of steel, ° 

We know that such liquids as water, wealf acid, oil, &c., 
which are used as baths in which the heated metal is quenched, 
are alledecomposable by iron and other metals at a high tempera- 
ture, the result being the liberation of hydrogen, &c. Now 
is it not probable that this liberation of hydrogen is really the 
essential element in"the physical change produced in the hardened 
steel ?—that is to say, that the steel absorbs, or perhaps becomes 
alloyed with the nascent hydrogen in contact with its surface, 
thus 1endering it intensely hard? 

Prof, Hughes has pointed out that a red heat entirely dissi- 
pates the hydrogen from the iron wire, which returns to its 
normal state. 

This perhaps will explain the process „of tempering by 
supposing that a certain proportion of the (hardness-ren ) 
hydrogen is driven off accordingeto the tąmperature reached, 
as shown in the well-known shades of colour seen on the surface 
—that is to say, the hardness $ proportionate to the contained 
hydrogen, such as that many other metals become very hard or soft 
by being alloyegl as zinc and copper in brass, tin and copper in 
bronze, &c, . 

This is supported by the fact that one of the most successful 
processes of hardening depends on the use of a quenching-bath 
of dilute sulphuric acid. This would be explained by the 
greater ease with which acidulated water is decomposed by iron, 
and therefore a larger bulk of the nascent hydrogen liberated on 
its surface could be absorbed by the metal. 

The carbon in steel’ probably only plays the part of a go- 
between in rendering the absorption of hydrogen more facile. 
There is a fact that also supports this, namely, if unhardened 
steel is dissolved in HCl the carbon is left in the form of 
graphite scales, whereas after hardening, if treated with the 
acid in the same manner, the residue is found to consist of a 
liquid hydrocarbon, thus showing the presence of hydrogen in 
the metal 


and at the same time 


These points I should like to have been able to confirm or 
refute for myself; but not having the required time or apparatus, 
I leave it with the hope that some one possessing those advan- 
tages will settle these questions. H. J. Jounsron-Lavis 

Naples 





“ Coronella levis” 


In NATURE, vol. xxii. p. 156, the tation is announced 
of two specimens of Coronella laevis (British) to the Zoological 
Society. I have known so many persons doubt the existence of 
the Coronella in the New Forest that I should feel greatly 
obliged to any of your correspondents who would give me some 
information as to its history, whether it has been introduced, or 
is really indigenous. H. Kine 


[Mr. Sclater tells us that he has no doubt that the smooth 
snake is indigenous to the British Islands, although ıt was over- 
looked for many years. The first living example received by the 
Zoological Society was in August, 1862, presented by Mr. 
Fenton, having been obtained in the neighbourhood of» Sand- 
hurst. Since then nearly twenty specimens havedseen received, 
chiefly from the New Forest and neighbourhood of Bournemouth, 
See Mr. Cooke’s excellent little volume, ‘‘Our Reptiles” 
(London, 1865), for a full account of this species of snake, 
—En.] 





Recall of Appearance of Books, &c,° 


I HAVE only to-day @een able to read the back numbers of 
NATURE for the past two or three months, and hence have only 
now seen Mr. Ernst’s letter in your issue of April 29 last. 

Ths, power of recalling the appearance of books I know is 
pee by others, I have a very large and sțill increasing 

ibiary, but there is hardly a volume, or indeed a tract, the 
Appearance and ponditiom of whieh does not at once present 
itself to my mind if occagjon to use it should arise. Further, 
being engaged in the compilation of a work some years since, 
wherein many references to other books wese necessary, I used, 
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when away from home y was frequently the case) to write and 
indicate not simply in wit part of the library the book would 
be found, but in what portion of the volume, and almost always 
whether on the left or right hand page, any given passage 
required would be found. 

f late years I have found it desirable to rebind my tracte in 


somethingeof a uniform manner, Their external individuality is 
thus destroyed, but the aspect of their title-pages and the 
location of cular passages of the contents remain as fresh 
as ever, 


CORNELIUS WALFORD 
London, June 24 . 





Stags’ Horns ¢ 


WITH further reference to the above question I have pleasure 
in inelo a letter received to-day from the head keeper at 
a ark, near Leicester, where bdth red and fallow deer 
are kept, 

I may add that I saw at the end of July last, near the head of 
Loch Eribol, in Sunderland, a quantity of horns in a gipsy 
encampment, which I supposed had been collected for sale by 
that curious fraternity. HERBERT ELLIS 

6a, New Walk, heicester © 


“ To Herper? ELLIS, Esq. 

“ Bradgate Park, 22nd Fune, 1880 
tt DEAR SIR, —In answer to yours of the rothtinst, respecting 
what becomes of the stags’ horns aftersbeing shed, I beg to say 
they are larly collected and sold. But there is not the 
ightest doubt of their eating each other’s horns. I have myself 
seen several cases where both brow antlers and the top points 
have been gnawed off. I have also seen Scotch heads that have 
been quite spoiled by the tines having been gnawed, which must 
have been done after the horn had become , and whilst the 

animal was living. I am, sir, yours respectfully, 
i tC, OVERTON ” 





Cup and Ring Stones 


Many of fhe markings mentioned by Mr. Middleton are 
hollows ntade by rain, or rather deepened by rain-water holdin 
many low organisms in hollows, on the upper surfaces of expose 
grit stones ; overflow from these accounts for the groove or spout 
noticed at the margin of some of them. They are to be seen on 
the stones erected near Boroughbridge, and speak to the length 
of time these stones must have been raised into thejr present 
position. W.S. 

June ar 





Diatoms in the London: Clay 


To enable me to determine the exact extent of the disto- 
maceous band in the London clay, I am anxious to obtain 
information of any wells in progress, or in contemplation, any- 
where in the Mondon Basins, west and north of London. With 
the help of some of your readers I have no doubt that I shall 
shortly be able to show that the one referred to is co-extensive 
with the London clay. The details I wish for are :— 

1, Locality of well. 
2. If begun, the depth attained. 

T shall also*be glad to hear of any 1ailway cuttings now being 
made in the game area, e W. H. SHRUBSOLE 





WATER SUPPLY 


AMON G the improvements in sanieary matters that 
thjs generation has witnessed not one ranks higher 
than the settled and still growing conviction of the im- 
portance of a pure water supply, and nowhere are the 
various aspects of the question more keenly debated and 
considered than in the Metropolis at the present time. 

At a discussion at a recent meeting of the Chemfcal 
Society there seems to have been some doubt thrown’on 
the conclusions arrived at by chemists in determining the 
wholesomeness of a water by né°less am authority than 
Prof, Huxley, and it may be well to inquire how far his 
allegations are borne out by facts. 


NATURE l a 


In the earlier days of the history of chemistry, as was 
to be expected, the processes adopted in the analysis of 
water were crude in the extreme, and the quaint ideas 
promulgated in the treatises then published are not a little 
amusing. Gradually, however, and especially during the 
last few years, the methods of analysis have improved, and 
although, judging by the wide diversities of opinion that 
exist as to what may or may not be pronounced a water 
Sufficiently pure for drinking purposes, the subject cannot 
yet be said to have arrived at a stage completely satis- 
factory; still, so far as the purely chemical evidence is 
concerneé, it would seem to be able to furnish results 
which are sufficiently exact for all practical purposes. 
The operations involved are among the simplest and 
easiest the chemist has to perform, and consequently it is 
not the data furnished by analysis that aré called in 
question, but the conclusions drawn from them. 

Persons interested in sanitary questions, but who have no 
special knowledge of the difficulties that beset the forming 
a correct judgment as to the wholesomeness of water, are 
apt to express themselves as scandalised, and it must be 
confessed. with some show of reason, that it should be 
possible there should be so little) agreement amongst 
those who ares looked up to as authorities on such 
matters. ® ə 

This disagreement, however, is more or less inevitable 
in the present state of our knowledge, and is largely due 
to the intricacy of some of the problems involved in the 
question, which is by no means a simple chemical one. 

The debatable ground is the nature and estimation of 
organic matter and the amount of significance that should 
be attached to the presence of oxidised nitrogen com- 
pounds. 

Organic matter may be of animal or vegetable origin, 
the former being dangerous and the latter much less so, 
if indeed it be not altogether innocuous. To distinguish 
between the two kinds is therefore all important; but 
unfortunately it is impossible directly to do this, as 
both animals and vegetables yifid albuminoid matters, 
which are, chemically spea&ing, practically identical in 
composition. $ 

OF the various processes for the estimation of organic 
matter there are hice that are in general use. One, the 
oldest, known as the permanganate process, finds its 
advocate in the present day in Dr. Tidy, and consists in 
measuring the organic matter by the quantity of oxygen 
required to oxidise it, Another, originated by Prof. 
Wanklyn, ‘and which he calls the albuminoid-ammonia 
process, consists in decomposing the organic, matter by 
an alkaline solution of potassium permanganate, and 
taking the resulting ammonia as the measure of the 
organic matter. The third process, the one employed in 
the laboratory of the Rivers Pollution Commissioners 
and advocated $y Dr. Frankland, its originator, estimates 
the organic carbon and nitrogen epay 

A good deal may be said in favour of all these pro- 
cesses, as affording a rough estimation of the quantity of 
organic matter, but none of them can be relied upon as 

iving any ándication of its nature, t.e., as to whether it is 

angerous or not; and yet it is the almost invariable 
custom to judge of a water by the quantity of organic 
matter it contains, no matter what its origin, and a 
variation of two or three times a given amount is 
held to make the difference between a good and bad 
water, e 

It was to this point that Prof. Huxley especially ad- 
dressed himself in his remarks already referred to. He 
gave et as his opinion, speaking as a biologist, “that a 
water may be as pure as can be as regards chemical 
analysis, and yet, as regards the human body, be as 
deadly as prussic acid, and’ on the other hand may be 
chemically gross and yet do no harm to any one.” ““T 
am aware,’ said he, “that chemists may consider this as 
a terrible conclusion, but it is true, and if the public are 
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guided by percentages alone they may often be led astray. 
The real value of a determination of the quantity of 
organic impurity in a water is, that by it a very shrewd 
notion can be obtained as to what has had access to that 
water.” 

However startling these statements may be to those 
who judge of the wholesomeness of a water by the amount, 
of organic matter it may contain, we believe it to be none 
the less an accurate description of facts. It is within 
our knowledge that some of our most wholesome supplies 
sometimes contain an excess of organic matter, and that 
the waters which give rise to typhoid fever and other 
hardly less serious disorders are frequently just those 
Which contain the least, the difference of course being 
that in the one case the organic matter is innocuous, in 
the other deadly. 

Since, then, chemical analysis fails entirely to distin- 
guish between these two kinds of matter, it may be 
thought to be a work of supererogation to have recourse 
toit atall. Not so, however, for what analysis fails to do 
directly it can to a large extent do indirectly. Organic 
matter in solution in water is more or less prone to 
oxidation, the highly putrescible matter of sewage being 
most so, and that derived from vegetation very much less 
so. Hence it follows that one would expecteto find the 
oxidised nitrogen compounds in greater @xcess in the one 
case than in the other, and as a matter of fact that is just 
what we do find. Almost invariably, in all waters of 
acknowledged wholesomeness, the quantity of nitrates 
never exceeds a certain small amount, whereas in waters, 
such as polluted well and spring waters, that have given 
rise to illness, the oxidised nitrogen compounds, with other 
accompaniments of sewage, are to be found in excess. 
By means then of these oxidised nitrogen compounds we 
get collateral evidence throwing light on the nature and 
probable source of the contamination of which a mere 
percentage estimation of organic matter would fail to give 
the slightest indication. : 

The mistake has been hitherto that the discussion has 
been narrowed by looking as the question almost entirely 
from a chemist’s point of view. dt is, however, to the 
biologist that we must look chiefly for the future elucida- 
tion of the subject, sand he has a field of the widest 
range, embracing much untrodden ground, for his inves- 
tigations. 

Putting gn.one side the specific poisons which through 
the mediurf of water are abie each to generate, after its 
kind, diseases such as typhoid fever, it is highly probable, 
judging from what has already been proved to take place 
in analogtus cases, that dangerous organic matter is not 
poisonous as such, but acts by affording the pabulum for 
organisms which are able to set up putrefactive changes 
in the blood of the person drinking polluted water. Even 
the conversion of organic matter mtowpitrates is not a 
mere chemical process of oxidation, since we now know 
that the oxidation only takes place by the help of a 
distinct ferment. 

In the inquiry as to how far organic matter is destroyed 
in rivers, it is clearly insufficient to rely upqn laboratory 
experiments in which diluted sewage is exposed only to 
the oxidising influence of air. This is entirely to ignore 
the agency of vegetation and of the vast army of 
organisms, identical with or allied to bacteria, which, 
being endowed with various functions of reorganisation, 
convert the carbon and nitrogen of organic matter into 
simpler inorganic compofinds, these in turn to become 
the food of the more highly organised aquatic vegetation. 

Whilst therefore duly recognising the practical hglp that 
chémistry can afford in the more limited scope that 
properly belongs to it, we trust, in the interest of sanitary 
science, that the enunciation of the views of “so dis- 
tinguished a biologist as Prof. Huxley may have their que 
weight with those to whom these questions are ordinarily 
referred, and will tend to promote a better understanding* 


and more solid ground for agree: 


t than has up to the 
present seemed possible, 


CHARLES EKIN 





TEREE YEARS’ EXPERIMENTING IN 
MENSURATIONAL SPECTROSCORY* 


By A NEW HAND THEREAT - ° 
e Il. 


TRe Whole Solar Spectruin.—Could an observer, who 
had once made close acquaintance with the glories of 
symmetry resident in great A of the solar spectrum, when 
seen in the bnghtness of a southern noon-day, under a 
dispersion of 33° and magnifying power of 10, ever remain 
content therewith? 

Never ! if a particle of soul belonged to him! for he 
would be imperiously constrained from that moment to 
feel that he must see the whole solar spectrum as it is 
given forth effulgently to the denizens qf the south by a 
nearly zenith sun, before he died; or to what purpose 
would he have lived in a sun-dluminedeworld ? 

Out, therefore, once morg-to Lisbon the experimenter 
and his Wife went in 1878, with the important assistance 
again of the Pacific Steam Navigation Company of Liver- 

ol; but nok, armed with a rather different apparatus. 

ere was indeed the*same heliostat and there were all 
the prisms belonging to the aurora spectroscope ; but in- 
stead of each of them being looked through singly and 
successively, they were now used all together, set out in a 
curvilinear line several feet long on a large table, and 
looked through all at once ; with telescope and collimator 
each 32 inches in focal length ; with magnifying power of 
zo, and a further prismatic method supplanting the usual 
employment of coloured glasses to prevent false glare in 
the field of view; and then what a new world was opened 
up to behold and admire | 

Lines multiplied on lines and in a perféction of finish 
and refinement, sometimes of infinite thinness, Sometimes 
remarkable power ; and the classic fields of those more 
refrangible portions of the spectrum where the great 
spectroscopists of the age, Kirchhoff and Secchi, Lockyer 
and Janssen, Huggins and Young, have chiefly gained 
their lawrels, as expounders of the constitution of the sun, 
were surveyed with respect and all admiration ; but first, 
foremost, and beyond everything else, were the glories of 
the illimitable depths of solar colour; colour, the best 


leading index that has ever been invented yet, to 
simplify and facilitate the description of all spectrum 
place. 


After having got completely rid of those usual at- 
tendant impurities in solar spectroscoping, viz., chemi- 
cally coloured glasses used as shades, the large dis- 
persions now employed enhanced rather than dulled the 
solar colours; raised one’s ideal of what colour in light 
can be, and gave, through near fifty gradations, a definite 
and ever-memorable colour-characterisatiqn to as many 
portions of the whole spectrum. . 

In presence of such solar colours, it seamed to be'a 
wilful ignoring of one’s best and plainest faculties to speak 
of the spectrum colours as being only 3, or 5, or even 7. 
They might indeed be rather spoken of as next to infinite 
in number ; or rather still, as being just so many as there 
are easily perceptible differences of spectral place ; ut 
for that law of locomotion of colour-bands witRin certain 
limits, already discovered by the experimenter in his 
absorption spectra,*and found equally applicable to the 
solar spectrum. Confining therefore the number of 
cplours to something which should give each of them’a 
breadth, not likely to be overpassed by the locomotive 
effects + and — on ‘their boundaries, the following table 
of fifteen spectral colours was, prepared after much dis- 
cussion and cfiticism qf each individual member of it :— 

1 Continued from'p. 195- i 
. s 
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Solar Lines within those Limits | Chemical Flame, and Electric Spark, 
of Place. Lines within the same Limits. 










































































Extends from Reaches to 
A Ultra-Red. 25,000 30,000 X. — 
Crimson-Red, 30,000 34,000 Vand A, Rubidium x and Potassium a, 
e 
Red end of s = 
: Spectra. RED, 34,090 37,000 Little and great B. Lithium a, nearly, 
Scarlet-Red. 37,000 39,000 Great C. Scarlet Hydrogen Ljne. 
Light-Red. 39,000 40,000 ¢ and a Band, Light-Red Oxygen. 
e » ` 
` f ; Carbo-Hydrogen’s Orange Band, 
Orange.” è 40,000 42,000 a Band and Rain-Band. anid e Oxygen Line, 
. 
+ e ‘ 
Yellow. e 42,800 44,000 D. i Sodium a, 
Middle of Spec) | CITRON 44,000 47,000. Aurora’s chief Line. gree Band 
Green. 47,000 51,000 E and little 4. Thallium aand Sra s Green- 
5i 
Glaucous. 51,000 55,000 Little ¢ and F. Glaucous Hydrogen, 
„t z -a 
id . 
e 
Blue. 55,200 57,000 Little d. à Cæsium a and £. 
2 td 
Indigo. 57,009 *58,000 Little ¢ and little 4 Indigo Nitrogen Band. 
Violet f we 
Sea VIOLET, 58,000 | 61,020 Great G and little g. Violet-Hydrogen Line. 
; Lavender, 61,000 65,000 |Little 4 and great Hiand H*) Lavender-Hydrogen fine. 
Gray. 65,000 70,000 — _ 


r 








The colour question settled, then came the measure- 
ment of the places of the lines seen therein and amongst. 
Each day the rather ragged train of some simple, some 
compound, paisms was set to minimum deviation for each 
of them in the part of the spectrum concerned, and from 
1oo to 200 or more lines per day were securely recorded 
day after day; until at last, after that long and laborious 
journey through all the colours and all the lines, not omit- 
ting to chronicle in appearance, as well as‘measured place, 
a single ohe amongst 2,000, at. last, like huge volcanoes 
throwing out pillars of black smoke streaked with vertical 
lines, the overpowering forms of H' afd H? hove in sight, 
and formed a fitting balance as well as contrast in the 
violet to great A and its rhythmical predecessors in the 
red. . 

But long, long béfore soundings were touched in th 
appearance of these two smoky giants, certain questionse 
had to be wrestled with touching oe term% in which all 
spectral places should be measured and published. 

< 


Full of desire to contribute data for theorists, the expe- 
rimenter had indulged in the prospect of recording all 


line-places in terms of wave-lengths ; and had even made - 


his versatile, Robinson Crusoe sort of solar spectroscope, 
read its scales in numbers increasing as the wave-lengths 
of light do, from the violet towards the red end of the 
spectrum ; and also caused it to present the violet end 
towards the left, and the red towards the right hand, as 
with most of his predecessors maps employing wave- 
lengths. Further still, as he found it expedient to com- 
pare the solar spectral lines he*was observing each day 
with the best maps and photographs he could collect, he 
applied a wave-length scale to each of them, made them 
all turn their violet ends leftward, and then tried to trace 
each line visible in the telescope through all its previous 
renderirfgs or omissions by poate observers. — 

But oh! the difficulty of carrying that principle out 
fully, with anything more than a very few leading lines, 
The difference of the differences of a diffraction or wave- 
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length scale, between one part of the spectrum and 
another, as compared with an average refraction or prism 
representation, viz., some sixteen times, was found to defy 
ifeccumey by any ordinary pen or pencil, and to mislead 
or confound the eye, as to the mere physiognomy of 
groupings of the lines. Then, worse still, nature herself, 
and spectrum-forming nature too, was being fought 
against, in having scales increasing their numbers for 
dispersion one way, when the prismatic deviations which 
produced these dispersions were going the other way. 
So at last it was determined that whatever the scale a 
pure theorist may eventually prefer to put a fewgpectrum 

laces in at last, for his own purposes, the spectrum 
observer, in order to observe well, quickly, and safely 
Honour the whole spectrum must have :— 

1. A sc@le according to nature, as to the direction of 
increase of its numbers. 

2. Increasing therefore these numbers from red to 
violet, both because the prismatic deviations do the same, 
and because, when the temperature of bodies is gradually 
raised, from that of the air in which we live up to such 
point that they begin to be luminous, the first hight given 
offis red; and they only attain to violet light in the latest 
and most extreme degrees of heat eventuglly obtained. 

3. Red therefore being the natural Reginaing of the 
spectrum, and all spectral numbers arranged as above, 
increasing towards the rest of the spectrum, the said red 
end requires to be placed on the left hand, so that every 
spectrum map may be told off as all writing and printing 
is made to read in all European countries, viz. from left 
to right, never from right to left. 

4. Seeing that prisms will always be employed by some 
observers of the solar spectrum, and gratings by others, 
the scale to be used should be one whose general form, 
in equal parts, should divide the immense difference of 
physiognomy which exists between the spectra offered by 
these two instrumental methods; that 1s, not compressing 
the red end so much as the prism does, nor compressing 
the violet so much as fhe grating does pand this end is 
obtained most neatly, on ar® equally absolute foundation 
with wave-lengths, and in a handy stt of whole figures by 
adopting the number of such waves to the inch, British. 

The above points having been all fairly arrived at, after 
great sacnfices of both time and labour in the other direc- 
tion, the Edinburgh experimenter proceeded without any 
further compunction to alter his spectroscope once more, 
and make it Conform in all respects thereto, z.¢., to show the 
red end of spectra towards the left, and to increase 
spectral readings from left to right; while he further 
applied nêw scales to his collection of spectrum maps in 
terms of wave-numbers. And then came the reward; 
for not only did the same eye and pencil succeed in 
applying a wave-number scale more accurately than a 
wave-length one to prism-observed speetra, and make 
the correspondences fetsern prism and grating spectra 
more numerous, peifect, and easily apprehensible, but 
the wave-number scale was found more suited naturally 
to the absolute requirements of the solar spectrum in 
itself. Or, thus, while the wave-length scale, as repre- 
sented in Angstrom’s grand normal solar, but diffraction 
pee stretches out the red end to such a degree that 

e lines there are so few and far between as to waste the 
very paper on which they are diawn, the wave-number 
method gently compresses them, or brings them twice 
as close together; while again, if at the violet end the 
lines are so numerous, and closed packed in Angstrém’s 
map that they have hardly standing room, and can 
scarcely be separated one from the other—the *wave- 
number method gives them twice as much space phere, in 
a map measuring, on the whole, from red to violey only 
the same length as Angstrom’s. 

ut there was a still higher reward to the experimenter, 
who, adopting the scale of wave-number, and finding he 
had more room for the violet end*of the spectrum, began 


to pay more attention thereto; if he then found that, 
crowded as were the violet lines i#Angstrém’s diffraction 
map, they were not half crowded enough; or rather that 
there were really in that part of the solar spectrum three 
or four times as many more lines still; far more indeed 
tham could have been inserted on the engraved plates of 
the Swedish philosopher, and many more than His diffrac- 
tion grating was probably able to show. While theretore 
all strong lines throughout Angstrom’s map are believed 
to hawe been most admirably measured, and the far more 
numerous thin lines are also most truthfully rendered in 
the earlier and mjddle parts of the spectrum—the violet 
termination, what with the imperfect showings of his 
grating, and the contracted space of the wave-length 
scale map, has not been done justice to. 

Yet this is a very material point in the physics of the 
sun ; for according to the preponderance of violet, over: 
red, light, so may be assumed the intensity of the tem- 
perature of that light’s origin. Whereabouts then did 
the increased number of lines in the vfolet observed by 
the Edinburgh experimenter with his prisms, over Ang- 
ström with his grating, placg,the photosphere of the sun 
as to temperature? 

This point, described by the experimenter in the 
Transactionstof the Royal Society, Edinburgh, vol. xxix., 
for 1879, was appioximated to by him in this manner :— 
Having collected from varous sources several thousands 
of spectrum place observations, he reduced them all to 
wave-number scale, and then arranged them according to 
the temperatures of their sources of origin, or, as Mr. 
Norman Lockyer has since then termed it, their respective 
“heat-levels,’’ and the following series was obtained :— 


Source of origin of spectral light, when at freezing 
point as in telluric absorption spectra, has its 


maximum of hnes at W.-N. place... oe = 39,000 
Chamber absorption spectra at temp. 68° F. at ,... 41,000 
Flame Imes at lamp-flame temperatures at wes ey 47,000 
Gas-vacuum tubes uluminated by 1 inch induction 

spar’ She of wae . Weis Hiden biel Ute. eee 49,000 
Chemıcal lines in 2 inch sparks ... sa 6. os 49,000 
Chemical lines in 6 to 10 inch sparks intensified 51,000 
And Angstrom’s diffraction solar spectrum 55,000 

e 


But the solar spectrum, as observed on this occasion in 
Portugal, showed its maximum of lines at 61,000 of the 
same scale ; or indicated that the temperature of the solar 
photosphere may be as much above the highest temperature 
et attained by man, even with assistance of electricity 
in its condensed form, as that is above the freezing tem- 
perature of the upper strata of the earth’s atmosphere. 


Lastly, Gaseous Spectra.—Under this term are included 
both flames, especially blow-pipe flames, in the open air ; 
and electric illuminations inside so-called gas-vacuum 
tubes, such as those of Geissler and Plucker combined. 
But in all these cases the experimenter, finding that 
faintness of the light was the crying evil, changed the 
usual ¢ransverse method of looking at lineswor cones, of 
hight, for an end-on view of the same. 

Trying this first for the blow-pipe, whose flame of coal- 
gas urged by a stream of air could then, by a collimating 
objective applied to the anterior telescope, be safely 
looked into, though directed right towards the slit—the 
increased number of lines, their steadiness and definiteness. 
in all the several hydro-carbon bands—and then the 
resolving of the mer® haze in the field of view into closely 
tanked little lines or linelets, proved an inimitable reward, 
aswell as a priceless source of the best kind of reference- 
daa im all his subsequent inquiries; especially too because 
these advanced results were procured‘withouf increasing 
esther the temperature, er size, pr combustion material of 
the flame at all! ” 

Next applying the same principle to the Geissler- 
Plucker abes, = having their form «modified by M. 
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) SO that.they. gould. be similarly looked at in the 
tion of the longine of the capillary—the effects 
were found almost startling in the brilliancy of the 
“principal lines (chiefly. indeed. at the red end of the 
spectrum, for only weak sparks were employed) and in the 
immense number of additional lines in almost every tube- 
“spectrum examined... These results had been communi- 
cated to the Royal Scottish Society of Arts in 1879, 
before it was ascertained that similar tubes for end-on 
use in photographing the violet lines had been mage by 
the eminent Dr. van Monckhoven, at Gand, Belgium, 
‘three years. earlier. But while fully acknowledging the 
Doctor's undoubted priority of invention’ and inviting him 
communicate his first published results at one of their 
‘meetings, the Society found the case already before them 
a. perfectly independent invention ; a part, too, of a more 
general system, and accompanied by a series of measures 


ver printed it at full length in 
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of whether the so-called'“ carbon-lines” of some observers 
seen by them in candle-flames, could possibly be the lines 
of that most refractory element carbon, or were not rather. 








‘bon, un 
rly at fault 










ing gas-flames, and its easy powers of 
n one source of light to another, proved of 
timable advantage; for not only could large dis- 
persions, approaching those employed on the sun, be used 
with effect, hut the minutest line in one spectrum could 
be so-quigkly compared with a similar line in any other, 
and decided on absolutely as to whether it was or was not 
in the same spectrum place. 
` Wherefore the Edinburgh experimenter proceeded in 
the following manner: after repeating Prof. Swan’s 
ancient observations and finding with him that all the 
various hydrocarbons gave more or less compléftely the 
same spectrum as the blue base of a candle-flame does, 
~be-set up for permanent reference, end-on, a blowpipe 
. flame_of. coal-gas with common air as the best example of 
that kind of spectrum, viz., the spectrum of a something 
which vapourises at merely lamp-flame temperature. 
That that thing could be pure carbon, the chemists one 
and all declare is impossible, because no furnace heat 
can..vapourise that element; but the Royal Society, 
on, had printed a paper declaring that the unknown 
rent must be carbon, pure and elemental, because the 
author of that paper had seen the same spectrum, not 
only in ‘all combinations of hydrogen with carbon, but in 
those of oxygen, and also nitrogen, with carbon. This 
Staterfient too was further, strengthened by a Report from 
the GreenWich Observatory in 1877, to the effect that 
tubes electrically illuminated, having been 
erë spectroscopically, no sensible or material 
were found between carbo-hydrogens, carbo- 
s, and carbo-nitrogens; the one eommon spectrum 
een thege must also, it was argued, though very different 
from. the blowpipe flame spectrum, be the spectrum of 
pure carbon, — e 
_. But as soon as the Edinburgh experimenter tried his 
end-on vacuum tubes he found an immense difference 
between carbo-hydrogens on one side, and both garbo- 
oxygens and carbo-nitrogens on the other ; for the former, 
ugh with some other features constant, invariabl 
wed many most brillia#t lines‘fn the orange, the citron 
en, and the blue ; while the other tubes either had 
race at all of those lines, or only so faint a mark- 
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es of some of the very easily volatilised compounds. 
] ss all the usual chemistry of carbon be- 
erein the powers of the aurora spectro- 
ight images, its still brighter end-on-{ 


-reason that carbo-hydrogen is by nature a more magnificent — 
_ 





ing as to indicate they were there as impurities a 
as the whole contents of the so-called “vacuum-tube. 
What were these lines then, so peculiar to. carbo-hydroge 
tubes? A reference to the coal-gas blowpipe : flame 
showed that they were z¢s characteristic lines ; the lines, 
too, of an easily dissociable compound gas therein, an 
not of an ultimate and most refractory element; for as 
soon as the electric sparks illuminating the tubes. we) 
somewhat increased in intensity, quantity, and heat, these 
blowpipe, or we may now safely call them carbo-hydrogen, 
lines faded out of view ; while the two elements. which © 
had madgthem, viz., pure hydrogen, showed its lines, an 
pure carbon showed, not its ultimate, elemental lines 
(which nothing short of the most powerful sparks, large 
batteries, and enormous condensers far above the private 
means of the Edinburgh experimenter can bring forth), 
but its low-temperature, compound-linelet, or band, 3 
spectrum. 
Next, on examining the ‘tubes of carbo-oxygen and — 
carbo-nitrogen certain differences. between them: were de- 
tected, due apparently to the compound- gas. in:each case 
being partly dissociated, and partly left untouched, by the 
simple, small induction-sparks.employed. When largely 
dissociated, thea carbon bands and: oxygen lines were 
grandly present jn one case, and carbon bands and nitro-: 
gen bands in the other; with some indications also of 
the compound’s, presence in either case, though never to- 
the magnificent degree of the carbo-hydrogen in tubes of | 
that gas. This, however, was merely for the. simple- 











































Jighter-up” in luminous spectra ; just as it is indeed the 
basis of all the means yet adopted in the history of man- 
kind to correct the darkness of night; and t eni 
little chance that science will ever. find anything be 
for every kind of occasion wherein we now employ candles, 
gas-lights, and lamps. ; 
On further examining the carbon bands in the end-on 
tubes by a dispersion power of 33° from Ato H, 
liar structure wag discovered by tite experimenter i 
component lines; and when he found that to beas 
distinct in a cyanogef tube which contained no trace of. 
either oxygen, or more unusual still, hydrogen impurity,- 
he censidered it a proof that thaj» electric spark-raised 
carbon-band (to which the chemists will probably not 
object) was the low-temperature spectrum of that element, 
and not the spectrum, as argued by M. Thalèn, ofan- 
oxide of carbon. ° g 
Many important points, therefore, seem to be indicated 
by these experiments, but withthe- general effect: also of: 
showing that spectroscopy loses much fof its “exceeding 
accuracy in power of discrimination, unless i 
tion be accompanied: by some record of 
“ heat-level” at which the materials examined b 
rendered incandescent. HERES 
Hence a paper on these subjects was communicate 
the Philosophical Magazine, London, in August, 1879 
and further observations are now being carried on by:the 
same experimenter on a new variety of his end-on tubes, 
prepared also by M. Salleron, and giving still bright 
spectra than before, with the same electric illumination. 
But all this is only while. waiting for the aurora.to 
appear, that phenomenon being the proper cynosure:of 
this particular Edinburgh spectroscope. And now all men 
trust that the said aurora is soon to reappear, as: thi 
multifarious solar activities oa new sun-spot cycle havi 
so evidently begun in the increased size and number of 
these spots ever since October, 1879; when the 
critically considered, and openly announced in NA 
to have at last shaken off the languor of the 
mum ¢poch, and to have begun in earnest: th 
tion for the new series now faifly under wa 
e(Since the above paper was written, the 
cycle of auroras to come, Aas been caugh! 
vol. xxi. p. 492). e p 
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PNEUMATIC CLOCKS 


IRO distribute the time with accuracy and uniformity in 
a large city is a problem of great utility and extreme 
importance. This problem has been all but completely 
solved by the pneumatic clocks erected since March last 
in the principal streets of Paris and among a considerable 
number of subscribers, who, for a halfpenny a day, receive, 





the time from the observatory every$ninute without wind- 
ing up or any care on their part. The details of the 
system established in Paris we take from an article by 
M. E. Hospitalier in a recent number of La Nature. 
The system consists of (1) a central station where the 
compressed air is produced and sent every minutg through 
the system of tubes; (2) a distributing system ef tubes 
with ramifications to streets and houses; 3)'a series of 


Fic. 1.—Distributing Clock of Compressed Air. 


dials with paewmatic receivers established in the public 
streets and if private buildings. 


of the distributing clock. The compressed air of the 
main pipes is utilised to wind up automatically the two 


At the central works a steam-engine sets in motion two movements by means of the levers A and B, which are 


pumps, which compress air into a large reservoir of about 
eight cubi metres, at a pressure of five atmospheres. 
This compressed air, by means of a special regula- 
tor, is transmitted to a second chamber called the dis- 
tributing reservoir, where the pressure is kept at seven- 
tenths of an atmosphere by means of a simple automatic 
apparatus. This reservoir is put into communication 
every minute with the main distributing pipes for twenty 
seconds by means of a distributing clock shown in Fig. 1. 
The distributing clock comprises two quite distinct move- 
ments ; the left movement is intended to seé the clock 
going in the ordinary manner; the right movement is 
specially intended to work the distributing valve R. 
The seconds-hand is at D. At the beginning of each 
minute the air of the distributing reservoir arriving 
by the tube J in the distributing box is sent into 
the main distributing pipgs by the tube M. At the 
end of twenty seconds a displacement of the lever G 
places the valve R in its second position. The tube 
N then communicates with the tube K, open te the 
atmosphere, while the tube J no longer communicates 
either with K or with N. The valve R remains 40 Seconds 
in this position, to complete the minute, when a new dis- 
placement of the valve again places J in connection with 
N, and soon. All these displacements of the valve are 





connected with pistons placed in the cylinders C, and 





Fic. 2.—Dial Mechanism of Street and Private Clocks. 
. 


. 
raised every minute by the compacts air to a distance 


exactly equal to hat thr8ugh witch the motor weight has 
descended during the preceding minute. There is no 


effected by means of gearings grranged in the works | ‘heed, therefore, to trouble about the winding up of the 


July 8, 1880] 


distributing clock. This clock is regulated by the Ob- 
servatory, by hand; Wt soon a special system will be 
established, by which the exact time will be distributed 
from the Observatory by electricity, As the system is 
established in duplicate at the central works, should any- 
thing go wrong with one clock the other is put in working 
order in gfew seconds. The function of the distributing 
clock may be performed by the hand by working properly, 
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every minute, the three-way tap, 1, which plays exactly 
the part of the valve R. 

For the system of distribution the air is sent every minute 
into the tube N, which bifurcates into a certain number of 
smaller branches, forming so many networks completely 
separate and independent, so that a derangement of one 
of the systems does not affect the others. The principal 
tubes, carried underground, are of wrought iron, and have 


















































a Fic. 3.—The Pneumatic Clock on the Place če la Madeleine. 


an internal diameter of 27 millimetres. The tubes placed in 
private houses are of lead, 15 mm. in diameter; in apart- 
ments and passages this diameter is reduced to 6 mm., 
and the tube attached to the clock, in lead or india;ruSber 
covered with silk, is only 3mm. in diameter. Witha pressure 
of seven-tenths of an atmospheye, by leaving the distri- 
buting system for 20 seconds in” communication with the 


distributing reservoir, as we hae said, it is easy to set, 


the clocks going several miles from the central works, 


notwithstanding the inevitable escape from the pipes. 
Differences have occasionally been observed between 
somesof the clocks, probably in most cases the results of 
mischieyous meddling; these, and other accidents, how- 
ever, become fewer and fewer, and will no doubt gradually 
disappear. Owing to the division of the service into 
various distinct networks, any flaw is soon detected sand 
easily repaired. : : 
Whatever be the fosm or size of the dial, public or 
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private, the mechanism is always the same. A caoutchouc 
bellows, like that used in Walker's pneumatic air-bells, is 
in communication with the main pipes. ` Every minute 
the pressure of the air raises it (Fig. 2); this bellows acts 
on a lever which draws a wheel of sixty teeth, in the axis 
of which is fixed the’ minute-hand. The wheel makes 
one-sixtieth of a revolution; a ratchet-click, shown on 
the left of the toothed wheel, ‘prevents any return of the 
wheel, The movement of the hour-hand is effected by 
means of a small train of wheels, which is not represented 
in the figures, This small and very. simple mechanism 
may be placed. with the greatest facility in thejnterior of 
existing clocks, without changing. the external form, 
“substituting it for the old movement. 

By means of a second bellows, the function of which is 
to wind wp the bell of a pneumatic clock on a slightly 
different system, we may establish striking clocks. The 
price of the former to subscribers is 5 centimes a day, 
the striking clocks costing 6 centimes. 

In Fig. 3 is represented the pneumatic clock of the 


Place de la Madeleine, furnished: with its three dials, the | 


movement of each of which is independent. The letters 
are clear on a blue ground, At night.a jet of gas lights® 
the interior, and the hour is clearly Aisgernible at a con- 
siderable distance. 








NOTES + 

We have much:pleasure in stating that Her Majesty has been 
graciously pleased to grant to the widow of John Allan Broun a 
pension of 757. pe annum, In NATURE; vol. xxi. p. 112, will 
be seen a full account of the life and works of that distinguished 
magnetician and meteorologist, whose life may truly be said to 
have been sacrificed through his devotion to the cause of scientific 
research, s 


THE following grants “have ben made from the Research 
Fund of the Chemical Sqpiety :—10/. to Mr. Kingzett for experi- 
ments on the atmospheric oxjlation of phosphorus ; 257. to 
Mr. Watson ‘Smith for the investigation of the di-napthyls and 
phenyl napthalene ; 254 to Messrs, Bailey and Munro for inves- 
tigations of the colouregactions of certain metals and metallic 
solutions. 


Mr. AUBERON HERBERT is anxious to preserve our ancient 
monuments,* but thinks the method proposed in Sir John 
Lubbock’s Bill all wrong and unnecessarily harassing ; indeed 
in his letter i in Tuesday's Daily Mews he scents communism in 
‘Sir John’s" enterprise. He deprecates Government interference 
at all, and thinks the only effectual and enlightened method to 
be the education of the people into an intelligent respect for all 
our ancient monuments, a respect which would be a sufficient 
guarantee for their protection, . Might not. Mr. Herbert get Lord 
Norton to. compile a series. of. reading-lessons on archeology 
after his lordship has. completed. the botanical reading-book to 
which we referred last week ? These lessons might take practical 
effect inthe course of a generation or two, hy which time 
probably. there would be no ancient monuments for popular 
protection, The obtuseness of Mr, Herbert's letter is almost 
phenomenal. 


University COLLEGE, London, is anxious to complete its 
buildings, and. in connection with this purpose a meeting was 
held at the Mansion House last Friday. We have frequently 
had occasion to” speak of the great services rendered by the 
institution to the raising and broadening of education in 
this country. It has not only itself aimed to cagry out a 
high standard of education, but has given a strong an®healthy 
impulse to older ‘institutions, and led, directly or indirectly, to 
the establishment of other institutions in which science has its 
Jair place. Of the desirability of completing:the buildings of Uni-* 


. 








versity College there can be little dou, The sum ‘required “is 
large—10§,000/. ; but if Edinburgh Sala raise 90,0007, for a 
similar purpose» surely the wealthiest’ city of the wealthiest 
country in the world need have little difficulty in raising the | 
required, Of this sum 20,000/. has already been subscribed ; 
abut the balance we trust there will be no difficulty, 





* ‘ 3 

In connection with the recent meeting to reise*funds for the ` 
completion of University College buildings, Prof, Ray Lan- 
kester writes to yesterday's Times, animadverting in strong 
terms on the scandalous misappropriation of the funds left by 
Sir Thomas Gresham ‘‘for the purpose of providing a college 
which should rival the Universities of Oxford. and Cambridge in 
the completeness of its appointments and: bring the highest edus > 
cation to the very doors of the citizens of London.” Prof, 
Lankester suggests that, the present representatives of. the Cors 
poration, who appear so anxious to promote the: educational 
interests of the metropolis, should restore “to University educa- 
tion in London a fair portion of the sum which the Corporation 
of London, in days long past, diwerted togits own benefit from 
Sir Thomas Gresham’s trusti} .But‘could not the Gresham 
funds be included in. the inquiry.of the Commision now being 
appointed by £ Government to investigate the whole: aont 





| the City Cor põratigns? If not, it ought. to. be. ee 


Two important accessions have recently been cecitead by the 
Herbarium of the Royal Gardens, Kew. The corporation of 
Carlisle has transferred to it the herbarium of Dr. Goodenough, 
who was formerly Bishop of the Diocese, and who died in 1827. 
This. is rich in specimens of plants cultivated at Kew and 
Chelsea in the end of the last century, but which have hitherto 
been very imperfectly represented in the Kew Herbarium. The 
very extensive collections of mosses accumulated by the late Prof, 
Schimper of Strassburg, and upon which his well-kn 
upon this group of plants were based, has tee 
(together with the accompanying drawings and notes)*from Prof, 
Schimper’s family by the Baroness Burdett-Coutts,:and also 
presented to Kew, 


Dr. M. ©. Cooke having been placed by the Indi: 
the dispgsal of the authorities of the Royal Gardens, | 
now entered upon his duties as cryptogamist attach 
Herbarium, and will for the present take charge of the 
of non-vascular eryptogams. 













Mr. H. A. ROLFE, lately a gardener in the employ 
Royal Gardens, Kew, has been appointed by the Civil Service 
Commissioners, after a competitive examination, to the vacant 
post of second ‘assistant in the Herbarium? of ‘the same 
establishment. 


Dr. WOODWARD has been appointed keeper of the geological 
department of the British Museum in succession to Mr. Water- 
house, who resigned about three months ago, Dr. Woodward 
has occupied the position of assistant-keeper in the department 
for many years, and is the editor & the Geologica Magazine, in 
which, as well asin the Yournal of the ‘Geological Society, he 
has published numerous memoirs. 


MANY lessons will, and already have been, drawn from the 
unprecedented ‘exfidsion of gas in London.on Monday; the 
results were disastrous enough, but we may congratulafe ourselves 
that they were no worge. The science of the explosion is simple 
enough, as the daily papers. have been telling the public; and 
when science is properly taught in our elementary schools. such 
accidents can only be due to perversity, not lack of knowledge, 
We recommend this explosion and its immediate” cause, to the 
gonsideration a. Lord Nogton, l i 





Our readers may: remember-that some months a ago Sir William 
Thomson made several valuable ‘suggestions as to. the readjust- 
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ment of our present system of lighting our coasts, which, he 
maintained, is a fruitful Source’ of danger to navigation. A 
Parliamentary paper has just been issued containing a corre- 
spondence between Lloyd’s Committee and the Trinity House on 
these suggestions, Naturally the Elder Brethien of the Trinity 
House attempt to show that their system is by no means so th- 
satisfactoryas Sir William Thomson maintains it is, though they 
admit it ıs by’no*means perfect. They assured Lloyd’s Com- 
mittee of two things—(r) that the lighthouse system was not in 
the crude state which Sir Willam Thomson appeared. to intply, 
and (2) that its present custodians were actnated by a very earnest 
desire yet further to simplify and improve it? The Committee 
of Lloyd’s remarked, in their reply, dated January 16, 1880, that 
they were glad to find that they were at one with the Elder 
Brethren in thinking that some distinctions more marked than 
those already existing would be useful. They had no special 
interest in Sir Willlam Thomson’s plan, but they had always 
understood that his inventions and improvements in electrical 
apparatus, the mariner’s compass, and the sounding machine had 
been of great serviceeto the cOmmunity at large. We suspect 
there is much more in Sir Willieg. Thomson’s animadversions 
and suggestions, the result of the practical experience of an 
eminent man of science, than the Elder Brethren gf the Trinity 
House are willing to admit. . 


THE engineers of the St. Gothard Tunnel are stated to be in a 
fair way to overcome the difficulty arising from the falling in of 
the roof m the part known as the “ windy stretch.” This stretch, 
which is 200 metres long, and situated almost directly under the 
plain of Andermatt, passes through strata composed alternately 
of gypsum and aluminous and calcareous schists, which absorb 
moisture like a sponge and swell on exposure to the atmosphere. 
It has given the contractors immense trouble, and has fallen in 
so often that it was seriously proposed a short time ago to allow 
it to collapse, ‘and make a bend so as to avoid the “windy 
stretch” altogether, The expedient now adopted, which has so 
far been successful, is the rebuilding of the supporting masoury 
in rings of solid granite. The rings are each four metres long, 
so that in the event of any one of them giving way the others 
will not thereby be affected. The building is constructel slowly 
and with the utmost care; no imperfect stones are allowed to be 
used; the masonry is perfect, and the walls of extraordinary 
thickness—-in the parts most exposed to pressure not less than 
ten feet. Atthe beginning of June only 34 metres of the “windy 
stretch” required to be revaulted. 


M. Tresca, whose name has been connected with the Con- 
servatoire des Arts et Métiers for about twenty-five years, no 
longer belongs to that establishment. His office has been sup- 
pressed by a recent decision of M, Tisard, the Minister of Agri- 
culture an’l Commerce, This unexpected resolution has created 
some sensation in the Paris scientific world. 


We have received the first volume of the Archives of the 
Deutsche Seewmrte, a neatly-pfinted quarto volume of above 300 
pages, with numerous plates, containing an account of the first 
four years’ working of the Meteorological Office at Hamburg, 
1875-78, under the able guidance of Dr. G. Neumayer, well 
known as the former Superintendent of the Flegstaff Observatory 
at Melbousne. The volume contains some elaborate reports, 
among which may be specially mentioned an account of the 
activity of the Office in the departments (# of Marine Meteoro- 
logy, (2) of Weather Telegraphy and Storm Warnings, (3) å 
Report on the Testing of Chronometers, and (4) a paper on the 
Non-periodical Monthly Variations of the Barometer. Subse- 
quent annual volumes are promised in regular succession, and 
we look forward with confidence thatefn addiliqn of much usefut 
knowledge on the subject of meteorology generally will be gained 
by their publication, The Seewarde already possesses a library 


es 


of 9,400 volumes, and includes that formerly belonging to Prof, 
Dove of Berlin, which was acquired at a cost of 1, 500/, 


A curious work, impressively illustrative of the ‘science ” 
of the Dark Ages, has just been published at Berlin, under the 
title of ‘‘Compendium der Naturwissenschaften an der Schule 
zu Fulda in IX. Jahrhundert.” Its purpose is to expound the 
works of Rhaban, the celebrated Abbé of Fulda (788-856). 
The Abbé, under the title of De Universo, published what 
would now probably be classed as an encyclopedia, and as we 
have said, its divisions and contents are a curious illustration of 
the state of¢ systematic knowledge at the time it was written. - 
Book I. treats of the Trinity and Angels; Book Il. Patiarchs, 
and Prophets; Book III. Men and Women spoken of in the 
Old Testament; Book VI. Man and the various parts of the 
Human Body; Book IX. the World, Atoms, Elements, the 
Sky, Stars, Meteors; Book X. the Almanack and Feasts; 
Book XII. the Earth; Book XIII, the Vertical (?) Parts of the 
Earth; Book XV. Philosophers, Poets, Sorcerers, Idols, 
Pagans; Book XVIII. Measures, Weights, Numbers, Music, 
Medicine, and Diseases; Book XX. War, Horses and Ships, 
&c. Of course the book is full of curious mythological and other 
mysteries, a remarkable feature, however, being the important 
part given to ®tymabogy; indeed it would almost seem asif all 
science consisted in good etymology. 


Dr. R. F. HurcHinson of Mussooree, India, writes that on 
the afternoon of May 25 a hail-storm, remarkable for its fury, 
extensive area, and size and structure of its stones, enveloped 
that station, and Deyrab and Rajpore, at the foot of the hill, A 
discharge of stones as large .as pigeon-eggs opened the attack, 
and this was followed by a continuous downpour of stones, 
oblate spheres as large as small marbles. The whole station 
was penetrated by these, and it presented the appearance of 
being strewn broadcast with acidulated diops. These stones 
were of pure, clear ice, and, barring their shape, quite 
amorphous. Not¢so the large ston&, whose structure and 
mode of formation were yery i First, an opaque nucle- 
olus surrounded by a concentric nucleus of clear ice, and this by 
a radiating periphery. The nucleolus’being opaque, was rapidly 
frozen ; it must then have moved thro alternate layers of hot 
and cold air to have received the concentric accretions of clear 
ice. The radiating ‘periphery (which was tranglugent, but not 
transparent) quite puzzles our correspondent. 


A VALUABLE paper of observations of the aspect of Mars 
during his recent opposition, of the red spot of Jupité, and the 
spots of Venus, by M. Terby, appears in the Belgian Academy’s 
Bulletin (No. 3). The most delicate part of the work is that 
relating to the spots of Venus, of which he supplies ten carefully 
executed drawings? 


CAPTAIN DOUGLAS GALTON gives an address to-day in con- 
nection with the Sanitary Institute at the Royal Institution. 


THE 126theannual meeting of the Society of Arts was held 
on the goth ult., when the Report was presented and officers 
elected. The Society is in a more satisfactory condition than at 
any previous period. 


Scientific Practice is the title of a periodical published three 
times a year for the students of thesSchool of Practical Engineer- 
ing at the Crystal Palace. No. 7, which we have received, 
contains several papers likely to interest young engineers. 


Mr, W. SAVILLE Kent’s long-promised ‘í Manual of the 
Infusorm” will be published by Mr. David Bogue. The complete 
MS. and drawings are in the printer’s hands. The work will be 
issued in six monthly parts, the first of which is to be ready in 
October, 
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A NEW list of members of the Institution of Civil Engineers has 
just been issued, from which it appears that there are now on the 
books 1,217 members, 1,299 associate members, 579 associates, 
18 honorary members, and 657 students—together 3,770 of all 
classes, At the same period last year the numbers of the several 
classes were 1,148, 1,200, 627, 17, and 591, making a total of 
3,578, showing an increase at the rate of nearly 54 per cent. 
During the past session the elections have comprised 2 honorary 
members, 43 members, 129 associate members, and 15 associates; 
and 160 students have been admitted. 


A COMMISSION appointed on November 27, 187%, has visited 
«the five French provincial observatories, A report has been 
written by M. Loewy, sub-director of the Paris Observatory, 
discussed, at a meeting of the directors of the establishment, 
approved.” by the Minister of Public Instruction, and published 
by the Fournal Oficiel on June 29. 

IN a report which he has lately sent to the Foreign Office, the 
acting Consul-General at Bangkok remarks that the year 1879 
will long be memorable in the provinces of Battambong and 
Chantaboon for the discovery of valuable sapphire mines in that 
part of Siam, Mines of inferior value have long been known in 
the neighbourhood, and about five yeas afo ney mines were 
discovered by a native hunter. Being, Rowever, in a very 
remote and secluded position, it was long before their fame 
spread to the Burman and Indian gem-traders and miners, 
Eventually they became more widely known, and large numbers 
flocked to them, especially from British Burmah. The largest 
sapphire hitherto found weighed, according to Mr. Newman, 
370 carats in the rough, and when cut turned out 111 carats of 
the finest water. The ruby, onyx, and jade are also found in 
the district, but are apparently of inferior quality. 

THE Liverpool Courier understands that the telephone has 
been successfully laid down from Childwall Church, Liverpool, 
to the house of a lady half a mile off who is unable to go out; 
the chants, hymns, and lessons are distin@tly beard, but only 
fragmentary sentences of the s@rmon cgp be caught. 


WE see from the Ofago Witness of May 22 that Prof. Black 
of Otago University hay commenced a second course ofpublic 
lectures on chemistry, in continuation of the course last winter, 
to which we referred as having been attended by teachers from 
all parts of fhe province of Otago, many of them coming 
distances of sixty, seventy, eighty, and nmety miles. The 
present course promises to be quite as successful. The Witness, 
we are informed, publishes the lectures in response to several 
requests, and in view of the heartiness with which the course 
(both of last year and this) has been received. 


Mr, J. LER JARDINE writes from Capel, Surrey :—“' I felt 
what may have been the tremor of an earthquake on Sunday, 
June 27, at 9 p.m, I was sitting with friends talking and reading 
on the ground floor of a house close to a road, and noticed a low 
rumbling lasting two or three seconds ; this was repeated five or 
six times in the course of four or five minutes, sognding so like 
the noise of wheels that I watched for a cart, but in vain. The 
last three cr four times the rumbling was accompanied by a slight 
vibration sensible only to the feet. It was felt also by one of 
my friends, who remarked upon the curious sensation.” 


of earthquake at Brieg, Switzer- 
land, on Sunday, Many buildings were injured, but, so far as is 
known, no lives were lost, The movement was also much felt 
at Zermatt and Belalp, and very slightly at Geneva. e 


M. Ferry, French Minister of Public Instruction, presided at 
the first meeting of a commission established for the fmprove- 
ment of popular publications, It has been resolved that a sb- 
commission shall decide what works shall be rewarded and what, 
subjects proposed by way of competition. 


THERE was a severe shoc 
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IN a work published by Dr. Ricoux of Philippeville, Algeria, 
on ‘‘Demographie figurée de PAdgérie,” it is proved that 
marriages are more prolific than in France, the mean number 
of children being 3°67 in the colony, as contrasted with 3°07, in 
the mother country. In the first twenty years after the French 
ofcuration it was taken for granted that European children 
could not be reared inthe colony. The mcrease of the European 
population is very remarkable; in 1830, 600; tên ytars afterwards, 
27,000; twenty years, 125,000; thirty years, 200,000; forty 
years, 271,000, In 1880 the number is not yet known, but is 
probably 400,000, having been found 323,000 in 1876, 

‘ 


WE have received the Calendar of the ‘‘ Tokio Daigaku,” or 
University of Tokio for 1879-80. This university seems to be 
quite as complete in all its departments as any similar institution 
in this country, and the education provided seems, to judge 
from the examination papers, thorough. The place given to 
science is what it ought to be, on an equal footing with any 
other department in all respects, An interesting historical sum- 
mary is prefixed of the introdyption of Western learning into 
japan. : ue 

THE Report of the Miners’ Association of Cornwall and Devon 
for 1879 shows that the Association continues to do good work 
among the mining population of these two counties. The 
numbers attending the classes continue to increase, and the 
instruction given is well calculated to be of great service to a 
mining population, The Report contains a paper by Mr. A. T. 
Davies on the “ Phenomena of the Heaves or Faults in the 
Mineral Veins of St. Agnes,” 


WE have received “a very favourable Resort (the 22nd) from 
the East Kent Natural History Society. The efort contains 
several good papers read at the meetings of the Society, the 
most important and the longest being that of Capt. McDakin, 
“ An Outline and Index to the Geology of East Kent.” 


We are asked to state by Mr. Walter Baily (not Bailie) that 
in our report of the Physical Society last week, p. 210, second 
column, line 29, stores should be nodes. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey (Macacus erythreus) from 
India, presented by Mr. Fred. Felix; a Banded Ichneumon 
(Herpestes fasciatus) from East Africa, presented by Mr. H. 
Hall; a Common Marmoset (Hafale jacchus) from Brazil, pre- 
sented by Mr. T. Douglas Murmy, F.Z.S.; a Java Sparrow 
{Padda oryvivora) from Java, a Spotted-sided Finch (Amadina 
fathamt), a Chestnut-eared Finch (Amadina gastanotis) from 
Australia, two Che:tnut-bellied Finches (Munia rubro-nigra), 
a Vellow-bellied Liothrix (Ztothrix luteus) from India, two Red- 
beaked Weaver Birds (Quela sanguinirostris), a Crimson- 
crowned Weaver Bird (Euplectes flammiceps), a Paradise Whydah 
Bird (Vidua paradisea) fiom West Africa, a Brazilian Tanager 
(Ramphocalus brasihus) from Brazil, 2 Bearded Tit (CLalanw- 
philus biarmicus), European, ptesented by Mr. St. Julien 
Arabin; two Common Peafowls (Pavo cristata} from Indias 
presented by Miss Wedderburn; a Slender-billed Cockatoo 
(Licmetis tenuirostris) from South Australia, presented by Mr. 
H. F. Bussey; @ Jaguar {Zelis onça), two Huanacos (Lama 
Auanacos), two Coypu Rats (Myofotamus coypus), two American 
Barn Owls (Strix flammea) from South America, deposited; a 
Cereopsis Goose (Ca@eogtsts .noue-hollandie) from Australia, a 
Doubtful Toucan (Ramphastos ambiguus) from United States of 
Columbia, six Chinese Quails (Coturnix chinensis) from China, 
two American Kestrels (7innunculus sparverius) fron America, 
an Ocellated Monitor (Monitor ocellata) from West Africa, 
“purchased ; a Red Deer™ Corvus elaphus), a Reeves’s Muntjac 
(Ceroulus reevesi), born dn the Gardens, three Upland Geese 
(Bernicla magellanica), bred in the Gardeng, 


. 
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OUR ASTRONOMICAL COLUMN 


THE VARIABLE NEBULÅ NEAR ¢ TAURI.—Though there has 
been no mention of late of observation of the vicinity of the 
nebula discovered near ¢ Tauri on October 19, 1855, by 
Chacornac, at Paris, and of which he found not the least trace 
in November, 1862, it may be nevertheless hoped that attentien 
has been dixected to the neighbourhood, even if with negative 
results, A? we do not find a sufficiently detailed account of 
Chacornac’s experfences bearing upon this nebula in our astro- 
nomical treatises, we may recapitulate them here, 

Chacornac.tells us that when constructing, at Marseillesp the 
chart No. 17 of the Atlas employed in the search for small 
planets, he registered between December 3, 1853, and February 
20, 1854, a great number of stars in this part of the heavens, 
and amongst others he observed, from Jan 26 to 31, a star of 
the eleventh magnitude, the position of which for the beginni: 
of 1852 was in R.A. pt 28m. 35°68., and Decl. + 21° 7! 18% 
At that time and later he did not perceive any nebulosity about 
1t; at the Observatory of Paris on September 1 and December 
17, 1854, with a refractor of ten inches aperture he did not 
detect any such appesrance, On October 19, 1855, in verifying 
the chart of this region, he remarked a faint nebula about the 
star and delineated iteupon the map. He was then, as he says, 
far from thinking that objects generally considered to be masses 
of small stars could vary in bri ties: [ike the isolated variables, 
and attributed the degree of visibility to the greater or less 
degree of transparency of our atmosphere. But wnder the idea 
that the nebulosity might really be a distant comet, he endea- 
voured to repeat his observation on following mghts, though 
from clouds and moonlight it was not till November 10 that he 
could satisfy himself that the object was precisely as he saw it 
on October 19, having changed neither in position, extent, nor 
form. It brightness was particularly remarked on January 27, 
1856, when it is recorded: “ Elle offre l'apparence d’un n 
transparent qui semble reflecter la lumière de l'étoile ¢ Taureau, 
et son aspect tout différent de celui dele nebuleuse 357 (Herschel 
IL} ne fait naître aucune idée de points stellaires visibles sur toute 
Pétendu de sa surface, Cette nebuleuse d’Herschel se présente 
en effet comme un amas d'étoiles qui s’apergoivent distinctement 
séparées les unes des autres même avec un faible grossissement, 
tandis que le souvenir que je garde de la nebuleuse variable ne 
Va fait comparer à un leger cîrro-stratus strié de bandes paralleles ; 
cette description est, du reste, en toute conforme an dessin de la 
carte.” i 

From the end of January, 1856, until November, 1862, the 
dates of comparisons of this chart with the shy were not recorded, 
but on the 2oth of the latter month Chacornac failed t@ see the 
least trace of the Nebula, though the star of the eleventh magni- 
tude, upon which it was formerly projected, remained of pre- 
cisely the same brightness, On frequent occasions subsequently, 
before notifying his discovery in April, 1863, he could see no 
vestige of nebulosity with the instruments at the Observatory of 
Paris, With regard to the appearance of the nebula Chacornac 
remarks: ‘‘ Elle offrait une forme presque rectangulaire, dont le 
plus grand cOté&mesurait un arc de 3 minutes et demie, et le plus 
petit 2 minutes et demie.” The eleventh magnitude, according 
to his position, precedes ¢ Tauri, 12°6s., and is 4‘ 26” north of 
that star; it appears to be No. 907 of the zone + 21° in the 
Durchmusterung, where it is rated g'4m, the scale of magni- 
tudes ın that catalogue not being identical with Chacornac’s. 

In the same peighbourhood is a variable star notified by Prof. 
Julius Schmidt, which follows the bright nebula 4 357, about 
23°8s., with g°2 less declination, It is No. 894, zone + 21° in 
the Durchmusterung, and there called 9°5m. According to 
Schmudt’s observations ıt was 8°9 on February 4, 1861, 11°12 on 
March 21, 1862, 9 on January 9, 1864, and Io at the end of the 
same year ; he found its place for 1861°0 in R.A. 5h. 26m. 33°75. 
and Decl, + 21° 50 47”; a twelfth magnitude follows it 3°7s., 
about 1’ 18” to the south, 

THE Great COMET OF 1880.—Dr. B. A. Gould has calcu- 
Jated a third parabolic orbit for the southern comet which he 
finds to represent his observations very closely; the elements 
are ;— 


Perihelion passage, 1880, January 27°41170 Washington M.P. 


s $ tO OH 5. 
Longitude of perihelion .., 280 11 10) Mean equinox, 
j ascending node 7æ7 38 1880 0 . 
Inclination ...0 4. 6. ae 5 J2 27 
Log. of perihelion distance.. 7°7268724 
. e Motion—re'r grade. 


He has also computed an ephemeris for February, from which 
we extract positions and distances for the period during which 
the tail was visible, 


At Washington mean noon, 


Right Ascension. Declination. Log. distance from the 
h m. s á j Earth. Sun. 
Feb. 2 ... 21 47 38 —28 576 ... 9'86856 ... 9°53319 
3. 22 3 4 30 8'8 ... 985728 
. 4 ... 22 IQ I2 31 10°8 ... 9°84799 ... 9°62292 
5.. 22 35 54 32 3I... 9°8 4064 
6 ... 2253 1... 32 44'9 ... 9°83521 ... 9°69139 
7. 23 IO 24... 33 15°8 .., 9°83167 
8.0923 27 52... 33 35°8 ... 9°82994 ... 9°74677 
9 «+» 23 4513... 33 44°9 ... 9°82997 ° 
IO... O 217... 33 43°8 ... 983165 ... 9°79326 
Il... 0 18 55 ve 33 33° «.. 9°83487 
12... 0 34 58... 33 13°7 « 9'83049 ... *9°83333 
13... 05020... 32 47°0 ... 9°84538 
14... I 4 57 ww. ~32 14'0 ... 9°85237 ... 9°86853 


This gives the least distance of the comet from the earth 0'6757 
of the earth’s mean distance from the sun at about 6h. a.m. 
Greenwich time on February 9. 


e THE DIAMETER oF Vusta,—Prof, Tacchini has ‘taken 
advantage of the recent favourable opposition of this planet 
to measure the apparent diameter, which with a power of 1,0co 
on his refracter he found to be, on June 9, 1”*706. This value 
reduced to the mean distance is about double that resulting from 
Secchi’s observation at the opposition of 1855, when he judged 
the apparent diameter to be a little less than that of the 
satellite of Jupiter, or about o%8, but ‘‘ molto più debole di 
luce, e di colore ranciato carico,” For distance unity, Tacchini’s 
measure gives 1”'96, and Secchi’s estimate 101. Probably we 
may hear of other measures of Vesta at the opposition of the 
present year, made with large instruments, 





GEOGRAPHICAL NOTES 


THE collections in natural history and ethnography brought 
home from the coasts of Siberia and Eastern Asia by the ga 
are to be exhibited jn the old hall of tbe Royal Libary at the 
Palace, Stockholm. The exhibigjon was opened yesterday, and 
Baron Nordenskjold invites naturalists and geographers to visit 
the collection. 


AT fhe German Athenzeum last week Jae Chevalier Ernst von 
Hesse Wartegg gave a lecture on his recent travels in North 
Africa, comprising chiefly the southern parts of Algiers and 
Tunis and the rarely-visited frontier regions betwegn these two 
countries. Herr von Wartege’s ‘principal aim was the thorough 
revision and completion of the very defective Tunisian map of 
the French General Staff, edited in 1858, and the investigation of 
the Schott region in Southern Tunis, adjoining the Leager Syrtes. 
The first object was, according to the lecturer, satisfactorily 
completed by the substantial aid of the Tunisian Government 
and the foreign consular body at Tunis. To point out a few in- 
stances of the deficiency of the French maps, Herr von Wart 
mentioned the large river Kassab, a tributary of the Medjerdah, 
which in the map empties into the Mediterranean about 200 
kilometres from its actual mouth. Large lakes are entirely 
omitted, and cities invented which do not exist. The main fault 
of the map is the erroneous spelling of the topography, Frenchi- 
fying and mutilating nearly every name. For instance, the Arab 
word Sandjak has been turned into ‘‘Saint Jacques,” &c. Re- 
garding the well-known project of Capt. Roudaire and M. de 
Lesseps, the lecturer states that neither the geological formation 
nor any other sign indicates the former connection between the 
so-called ‘‘ submarine basin” in Southern Tunis and Algiers, 
and he believes, contrary to the sanguine dreams of Capt. Rou- 
daire, that it never was connected with the Mediterranean. Ac- 
cording to his observations the submarine basin in the interior 
approaches the coast only at a distance of about seventy miles, 
and thg canal to be constructed across the isthmus would have to 
be therefore of that length. The cost of such a work, rivalling 
the Suez Canal in magnitude, would never be in proportion to 
the beseft derived, which latter is entirely doubtfal. No 
thorough investigation of the region was ever made, and its re- 
gutts would never be certain, as the constant vibration of the air 
in this hot climate and the deceptions caused by frequent fara 
morzanas render scientific amensurements very problematic. If 
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the “connection between the two basins were to be established, 
some of the most flourishing cities of the Schott region, lke 
Tooser and Nephta, would be submerged by the floods, and 
most probably all the large date-tree forests of the Djerid de- 
stroyed by the change of climate and the increased moisture, 
Herr von Hesse Wartegg spoke at length of his travels through 
the Regency, and mentioned some curious meteorological and 
botanical observations. The traveller brought back with him a 
large collection of plants, ethnological objects, and insects, as 
well as drawings and photographs. He will exhibit his collec 
tion‘at his lecture before the British Association at the forthcoming 
Swansea meeting. 


THE new number of the Geographical Society’se Proceedings 
opens with the presidential address on the progress of geo- 
raphy, in which the chief space is devoted to the Arctic regions 
and Africa; it is supplemented, however, by a summary of 
Admiralty and Indian surveying operations. A letter is next 

i from Mr. James Stewart of Livingstonia to the Free 
urch of Scotland, furnishing a further account of his recent 
lorations north-west of Lake Nyassa, up to the south end of 

Lake T: nyika, and which was accompanied by valuable 
longitude obsewations, The latter is illustrated by Mr. Stewarts 
route surveys, which are of great value from a geographical 
potai of view, Among the notes information is given respectin 

r. Lenz’ progress in North-Western Africa, which had reach 
the Foreign Office throngh the British Ministg: at Tangier. Dr, 
Lenz is stated to have crossed the Atlas, ue ne protection 
being refused him beyond Terodant, he pushed on alone 
towards Timbuctoo and the Soudan, disguised as a Mohammedan 
doctor and accompanied by a Moor named Hadj Ali. There 
are also interesti ticulars respecting the movements of a 
Roman Catholic missionary expedition to the Matabele country 
and the Upper Zambesi region. 


SIGNOR FRACCAROLI, the delegate of a society formed last 
year at Milan for the development of commerce with Central 
Africa, has lately paid a visit, in company with Emiliani Bey, 
to the centre of the Darfur province, which he found m a state 
of desolation from the recent wars. After a vain attempt to 
reach the summit of Jebel Si, a lofty isolated peak in the Jebel 
Marra, he returned to Khartum, whence he expected to proceed 
on a journey up the Balor el Ghazal. 


Count Louis PENNAZZI is gbout to undéttake a journey in 
Abyssinia and the neighbouring region, He proposes to start 
from Massowah and visit the city of Gondar and Mount Debra 
Tabor, hoping to find King John and obtain from him an 
escort to accompany hin?¥hrough the Gojam province and fo the 
Blue Nile. Thence he will proceed in a west-south-west direc- 
tion, following the Sobat and the White Nile along the eighth 
parallel, and eventually join Signor Gessi, 





NEW METALS 


WITEN a period of about two years the chemical world has 
: keen startled by the successive announcement of the 
discovery of no less than fourteen} new elementary bodies, All 
of them are classed as metals, and eleven are said to belong to 
the yttrium or to the closely-allied cerium group, Without 
pausing to examine the advisability of announcing the discovery 
of a new element whenever an unknown reaction crops up, we 
ose to give a brief account of these discoveries, and to 
vestigate, as far as possible, what claim they may have to be 
honoured with a place in our lists of the chemical elements, 

In July, 1877, M. Sergius Kern published * the discovery of a 
new metal belonging to the platinum groups, to which he gave 
the name devytm. The davyum was, he said, contained in the 
latter portions of the platinum ores precipitated by hydrogen at 
100° together with the rhodium and iridium. The metals haying 
been heated with barium chloride and chlorine in the usual 
manner, the rhodium and iridium were fractionally precipitated 
by acid sodium sulphite, and he davyum contained in the filtrate 
thrown down with ammonium chloride and nitrate, From this 
double chloride an ingot of the metal weighing 0°27 gramme was 
obtained. The properties of this metal and its compoufids, as 
stated by M. Kern, all agree more or less closely with,those of 
the other platinum metals, It is difficultly fusible, dissolves 
only: in agua regia, possesses an atomic weight of about 100, &c, 

1M. de Bois , j i i > 
beg aly ced afta assess °F MCD Bas a 

* Chemical News, vol, xxxvi. p. 4. é 
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Its specific gravity is, however, said to be 9°38, which is lower 
than that of any other metal of this gfoup, but approximates to 
a mixture of rhodium with a little iron. The characteristic 
reaction is stated to be the red colour produced by potassium 
sulphocyanate, but unfortunately both iron and ruthenium 
produce the same result, and M, Kern does not tell us what 
måns he has adopted to get rid of traces of these and the other 
platinum metals, or to convince himself that they Were absent. 
It is to be regretted that no protest, except a legterof Mr. W. H. 
Allen,? has been raised against this endeavour to foist™a ‘new 
metal” upon the chemical world, and that too bya chemist who has 
signaflised himself by such inaccurate results in other directions. 

Turning now to the recent additions to the yttrium metals, we 
have in the first place to notice a contribution by Marignac. 
In the summer of 1878, after examining the earths from gado- 
lmite to establish the existence of terbium, this chemist was 
induced to attempt a further separation of the erbia obtained in 
the course of his iments, These investigations led to the 
discovery that this pmk earth contained another white earth with 
a somewhat higher atomic weight, and whose salts gave no ab- 
sorption-spectram. To the metal contained in this earth the name 
gtterbium? was given, These results have*recently been fully 
confirmed,® and we may accept the existence of this metal as an 
established fact. Marignac gave’some of ‘his specimens to his 
colleague, M. Soret, to examixge spectroscopically. The latter 
chemist, operating with sunlight and with a spectroscope of high 
dispersive power, found that certain lines in their absorption- 
spectra did not agree with those of erbia, and that this was 
particularly the case with regard to the violet and ultra-violet 
portions of the spectra. From these results he was led to 
suspect the presence of two new earths, one of which he named 
provisionally X, leaving the other unnamed.‘ All attempts to 
separate either of these earths were, however, futile. 

Shortly afterwards Lawrence Smith tpublished © the results of 
some investigations on these earths obtained from the mineral 
samarskite, abundant in North Carolina and other American 
localities, instead of from gadolinite. As the result of his inves- 
tigations he announced the discovery of a new earth, to which, 
however, he gave no name, It was, he said, a yellow earth 

ossessing most of the properties of terbia, but differing from it 
in some reactions. Marignac, who received a Sample of this 
earth, found,® on examining it, that its properties did not differ 
appreciably from those of terbia, and we may very well accept 
the verdict of this distinguished chemist. Lawrence Smith also 
stated that the earth called X by Soret had been discovered by 
him in samarskite about a year previously, and had been named 
mosandrum. He has since admitted’ that the salts of this 
metal give no absorption-spectrum, and he has ed us with 
no details as its special properties, mode of separation, &c., 
which are conclusive enough to admit of its immediate recog- 
nition as a new metal, 

We now come to a number of ‘‘ new” metals all belonging to 
the same group, and mainly distingmshed by slight differences 
in the absorption-spectra of their salts and in their atomic 
weights. The earth named X by M. Soret, as well as the 
one he left ‘unnamed, have been already referrel to. Bemdes 
these, two new metals have been announced by M. Delafontaine,® 
which he has named pizliipium and decifium. The former is a 
yellow earth with an equivalent between that of yttria and terbia, 
the latter a white earth with a higher equivalent ; both possess 
indistinct absorption-spectra, M. Soret, who has examined the 
absorption-spectra very carefully, thinks it fprobable® that the 
mixture formerly known as erbia may contain phillipia ‘or his 
unnamed earth, together with the earth X and tht real erbia, 
besides other earths giving no absorption-spectra. Of decipium 
we have no confirmation. These earths have also been investi- 
gated by Cleve, in conjunction with Thalén, They came to the 
conclusion that there are three distinct earths which yield 
absorption spectra 1f the old erbia.” These they named shulium, 
holmtum,'and the real erbium. Subsequently they have mlmitted #4 

* Chemical News, vol xxevi p 33. 

= Arch des Sct., phys etecat, vol. lxiv p rox. . y 

3 Nikon, Ber. d. deut ch. Gesell., v. xiL, p s50; Humpidge, Brit. Ass. 


Reports for 1879, Lecoq de Boisbaudran, Comp. Rend., vo banii. pP 


1° Comp Rend., vol. lxxxix. 
X: Ibid., vol, Ixxxix p. 708. 
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that M. Soret has priority in the discovery of these new earths, 
since the ibd eas m of holmuum coincides exactly with 
that of the X., and thulium is probably the same as the un- 
named earth of Soret or the phillipimm of Delafontaine. The 
existence of these three earths in the yttria group is also acknow- 
ledged to some extent by Marignac; 1 it may therefore be con- 
sidered tolerably certain that these new earths are really contained 
in this group, whatever names they may ultimately receive, In 
connection? with we must not omit to mention the investi- 
gations of M. Lecocq-de Boisbaudran. He has confirmed? the 
results of MM. Soret and Cleve concerning the three earths 
mentioned above, and even thinks that he has obtained suffecient 
evidence of a fourth, named samarium. He admits, however, 
that its separation is too tedious to allow ofgits extraction ina 
state approaching purity. 

In operating upon the mixture of ‘earths formerly known as 
erbia Nilson was able to separate, besides the earths giving 
absorption-spectra and besides ytterbia, another white eath, 
whose salts gave no spectrum and which possessed a low atomic 
weight (about 45). The new metal contained in this earth he 
named scandium, and he states that it is distinguished by a 
epeen spak-spectgım, These results have been confirmed by 

eve, 


and he has remarked that many of the properties of this 
scandium closely with*the metal whose existence was 
predicted by Mendelef under the, pame of ehabor. 
The followmg are a few of the more striking of these 
resemblances :— 
Ekabor Scandtum 
AL wt. = 44 . we 


At = 4s 
Only oxide = Eb,O, Only oxide = ko 
The oxide is white, infusible, and nearly allied to yttria. 
S.G. of oxide = 3°5 S.G. of oxide = 3'8 


On the other hand it is difficult to understand how a metal 
with such a low atomic weight could remain associated with 
others ing atomic weights three or four times as great 
throughout the long process of fractional separation, According 
to all analogy with yttrium, terbium, and erbium, it ought to 
remain with the first of these. The following table of the 
metals of the yttrium group will illustrate the present state of 
our knowledge with regard to them. The atomic weights are 
calculated on the supposition that their oxides are of the general 
formula M,O,—those in italics give distinct absorption-spectra :—* 


aa Scandium (?) Sc = 48 (Nilson) 

Yttrium ... MS = g ate and Cleve) 
PAillipium p = 11 elafontaine) 

Probably ) andma metal of Sord 

identical | 7yrlium i. we ae iateemuied 

‘Probably | X. of Soret ... 

identical ( Holmium Sree wes), toes 
Terbium ... Tr= 147 (Marignac) 

Probabl Samarium (?) ... .. «Undetermined 

d eat Decipium (P Dp = 159 (Delafontaine) 

iden VB on wee vue = I49'4 Mirigas) 
Ya see ee a = 1567 (Marignac 
Erbium «. Er Undetermined 
Ytterbium Yb = 172 (Marignac) 


It must also be remarked that Delafontaine has suspected that 
the didymia- obtained froin cerite differs from that from 
samarskite, althongh. Lecoq de Boisbaudran and L. Smith have 
since shown that aborption-apreim of the didymia salts 
may be considerably altered by making the solutions strongly 
acid, &c. And itis of courge open to question whether some of 
the spectrosdbpic differences ascribed to different metals may not 
be due to differences in the concentration, acidity, &c., of the 
solutions employed. : 

It only remains to mention the newly-discovered metals— 
norwegium ond vesbittem. The former was announced to English 
chemists some twelve months ago by Dr. T? Dahll.® It is, he 
says, a white metal, allied to copper in many of its properties, 
but with a melting-point of about 350° C., and a specific gravity 
of about 9°4. Its ‘atomic weight wouldelie between 141°6 and 
150°6. The latter metal (vesbium) has been stated by M. A. 
Scacchi to be present in a green incrustation found on Vesuvius 
in the fissures of the eruption of 1631. It is, he says, present in 

X Arch, des Sci., phys. et nat. (loc. cit.). y 

2 Comp Rend., vol. ixxxx, pp. ars and 516. 

3 Ibid, vol lxxxviti p. 645. q 4 Cong. Rend., vol. ixxxix, p. 419. è 

5 Lawrence Smith's Mosendrum is not included fa this list, since its 
existence is so improbable, . 

6 Chen, News, vol. xl. p. a5. e 
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the shape of a red metallic acid, giving colourless salts with the 
alkalies, Many of its properties agree with those of molybdenum 
or vanadium, particularly the latter, though M. Scacchi believes 
that both these metals are absent. Of numerical data only the 
proportion of silver in the silver salt is given. ' This is stated to 

48°8, while for the corresponding vanadium salt it would be 
52'1, a coincidence too close to be disregarded.t Up to the 
present we are without any confirmation of the existence of these 
two metals, and we cannot do otherwise than suspend judgment 
qn them for a time. 

Indeed the scepticism which the chemist, in common with 
other scientific men, ought to practise cannot be too strongly 
insisted upon. No discovery of such importance as that of a 
new elemea® should be generally accepted until it has been sub- 
mitted to a series of rigorous confirmatory tests. It is obviously, 
so much better to defer definite judgment until sufficient facts have 
been collected than to accept a hasty conclusion, probably based 
only upon one or two anomalous reactions. How ofterit happens 
that the chemist describes a reaction not as he saw it, but as he 
thought he saw it, or as he hoped to see it | : Even in cases where 
the reaction possesses some peculiarity too little attention is often 
paid to the effects which] even traces’ of other substances may 
produce, or to any extraordinary conditions under which the 
experiment may be made, and the chemist at once imagines that 
he has discovered a ‘‘new element.” Time falone will prove 
how many of the fourteen substances enumerated above will 
pass the ordeal of further and perhaps more rigorous investigations. 

e 


°. T. S. HOMPIDGE 
Since writing the above M. M c has published an account 
of some iny tions on the contained in samarskite,® 


He divides these earths into four groups, according to their 
solubility, in a saturated solution of potassinm sulphate :— 
(L) Those earths soluble in less than 100 parts of the solution. 

BY Those soluble in 100 to 200 parts, A 

(iii.) Those only slightly soluble. 

(iv.) Those insoluble. 

Group (i.) contains only well-known earths, and particularly - 
yttria and terbia, Their equivalent was always below 119 
(oxide = MO). Group (ii,) consists of earths with an equivalent 
between 119 and 115. It contains traces of the preceding and 
following groups, bnt principally consists of a pale yellow earth 
with an equivalent of about 120°5, without any absorption 
spectrum, This éarth he provisionally calls Ya; its propertles 
do not with those of any Af the others of this group men- 
tioned above. Group fii.) contains a considerable quantity of 
terbia and didymia, together with a colourless earth yielding an 
absorption-spectrum agreeing with thatë Delafontaine’s decipia, 
or better with that of Lecoq de Boisbaudian’s samaria. This 
earth he calls YA, and he is of opinion that decipia, samaria, 
and Y8 are practically one and the same earth. , The equivalent 
he makes 115°6 (oxide = MO), which would give an atomic 
weight of 149°4 (oxide M,O,). Group (iv.) consists principally 
of didymia, together with considerable portions of the other 
earths, which it is almost impossible to completely sqparate. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


e 

Oxrorp,—At Trinity College “one Millard Scholarship, 
tenable for four years during residence, and of the annual value 
of Sof, without limit of age, wil) be awarded m October next 
for proficiency in natural science if any candidate of sufficient 
ment offers himself, The subjects of examination will be che- 
mistry and physics, Candidates may also offer mathematics, if 
they wish to do so, and give notice a week before the examina. 
tion, Special weight will be attached to excellence in one or 
two subjects, rather than to a less thorough knowledge of all. 
The scholar elected will not necessarily be required to commence 
residence immediately. The same papers will be set in chemistry 
and physics as in the examina{jon for the Natural Science 
Scholarship at Exeter College. “Every candidate will be con- 
gidered as standing at both colleges, unless he makes a statement 
to the contrary on entering his name. Candidates are requested 
to state which college they would prefer in the event of their 
being elected at both colleges. The. president will receive the 
names? of candidates, and their testimonials of character, on 
Wednesday, October 13, between 8 and 9 p.m. 


© Ber. d deut. ch. Gesell., vol. rül. p. 250, NATURE, vol. xxi. p. 420. 
a Compt. Rend. vol. xc., p. 899. 
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SCIENTIFIC SERIALS 
Proceedings of the Linnean Society of New South Wales, vol, 


iv. Part 3, 1879, contains:—W. A. Haswell, on the Australian 
amphi with thirteen plates, describes many new species 
and several new genera; of these latter, one, Amaryllis, is un- 


fortunately already familiar to the botanist; another, Glycera, 
has been in use since the days of Savigny as a generic name in 
the animal kingdom; on the phyllosoma stage of Zbacus 
onii; notes on the anatomy of birds; on the cylostomatous 
polyzoa of Port Jackson.—E. P. Ramsay, notes on birds from 
the Solomon Islands.—Prof. F. W. Hutton, on the genus 
Phalacrocorax.—W. Macleay, on the Clupeidæ of Anstralia.— 
Dr. James Cox, on the genus Cypræa.—Rev. J. Texigon Wocds, 
on some new Australian echini (plates 13 and 14), describes 
> Hemsaster apicatus (sp. n. and Phyllacanthus parvispina (sp. n.), 
and gives a revised list of all Australian echini (fifty-eight in 
number) p on Heéterosanjmia michelin#i (plate 15); on a new 
species of Disticophora; on some fossils from Fiji; on some 
post-tertiary fossils from New Caledonia,—R. B. Read, on 
Doris arbutus, Angus (plate 17). 


Atti della R, Accademia dei Lincei, Fase. 4, vol. iv., March.— 
Light and the transpiration of plants, by Dr. Comes.—The 
Ciminna volcano, by 8. Verri.—On Edwardsia claparedia (fal- 
campa clap. of Panceri), by Dr. Andres,—Fierasfer, by Profs 
Emery.—On some ancient eclipses of the sun, and that of Aga- 
thocles in particular, by S. Celoria,—On movements of a surface 
which does not constantly touch another fixed sufface, by Prof. 
Gantero.—The Bacillus malariz in the region of Selinunte and 
Campobello, by S. Tommasi-Crudeli.Studies in experimental 


athology on the genesis and the nature of abdominal typhus, by 
Prof, Tizzoni.—On the variations of area described e moon 
about the earth, produced by solar action, by S. de paris.— 


Reply on the secular variations of the magnetic needle in Rome, 
by Dr. Keller.—On neutral tungstates of cerium, by SS. Cossa 
and Zecchini. 

Fase. 5, April.—The colours of animals, by Dr, Camerano.— 
On some noteworthy configurations of pointe, straight lines, and 

lanes, of conics and of surfaces of the second order, by Dr. 

eronese.—On some observations of S. Klocke on strise of dis- 
solution of chrome alum, by Prof, Uzielli—On yellow incrusta- 
tion of the Vesuvian lava of 1631, by S. Hofman.—On bro- 
mocamphor, by Prof, Sthuff.—On the chemical constituents of 
Stereocaulon vesuvianum, byeProf, Paterno.—On some new 
reactions of guanina, by Prof. Caprani¢a. 

Toe Bulletin del’ Acaviémie Royale des Sciences de Belgique, 
No. 3.—Researches othe nervous system of the Arthr®poda ; 
constitution of the cesophagean ring, by M., Liénard.—-Notice on 
tke Austro-American Cucurbitacee of M, Ed. Andid, by M., 
Cogniaux.—,sAspect of the planet Mars during the opposition of 
1879, and observations of the red spot of Jupiter and of the 
spots of Venus, by M. Zerby.—Several reports on memoirs, 


THE Rgvista Scientifico-Industriale, No. 8, April 30.—The 
nefodoscope, a new istrument for showing the direction of 
motion of clouds, by Prof. Fornioni._The Etna observatory, 
by S, Da Roberto.— Considerations on regular polygons, by 
Prof, Mantino, 


Journal of the Franklin Institute, Jane.-®Influence of speed 
on the frictional and air resistances of an unloaded steam-engine 
and its connected lines of shafting, by Chief-Engineer Isherwood. 
—The decimal gauge, by R. Briggs.—Review of the report on the 
Irwin injector, by W. Lewis.—Eye memory (continued), by C. 
G. Leland,—Nodal estimation of the velocity of fight, by P. E. 
Chase.—Early use of anthracite coal in Pennsylvania.—On the 
adhesion of belts, by J. H. Cooper. 


Reale Istituto Lombardo di Scienze e Lettere, vol. xiii. Fase. viii. 
and ix —Geo-mechanical solution of some problems of interpola- 
tion, by Prof. Jung.—Compensation of proportional errors by a 
given system of direct observations, by the same.—QOn coo 
of a liquid in contact with a Body in course of liquefaction or of 
vaporisation, by S. Cantoni.—Influence of temperature on the 
distribution of magnetism in a permanent magnet, by Dr. Poloni. 
ae curious phenomenon presented by boiling liquids,” by Dr. 

rassi. e 

Fase, x. and xi.—On the origin of red earth in the vegetation 
of the calcareous soil, by Prof, Taramelli.—On the problem of 
thé tantochrone, by Prof, Formentii—On two new species for 
the Italian flora, by Prof, Ardissone,—On the aberration of, 
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sphericity in lenses of ordinary strength and aperture, and im 
centred dioptric systems, by Prof. Ferrini.—On the necessity in 
Italy of a geological institute independent of the R. Corps 
of Mining Engineers, by Prof. Taramelli,—On neuropathic 
arthritis, Prof, de Giovanni.—On Cilio-flagellati, by Prof. 
Maggi.—On a theorem of Abel and some of its applications, by 
Pyof. Beltrami. - 


SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, June 17.—‘‘Notes of Observations cn 
Musical Beats.” By A, J. Ellis, F.R.S. 

This paper gave the results of three years of observations 
made for the purpose of discovering the cause and amount of 
error in Appunn’s reed tonometers, and for obtaining materials 
for the writer’s ‘‘ History of Musical Pitch” (NATURE, vol. xxi. 
p. 550). The princi results were these :—In free air the 
number of beats between two musical notes are exactly equal to 
the difference of their pitch, or number of double vibrations 
made in one second by the lowest or prime; this was 

roved by the exact agreement of the pitch of the forks in 
Echeibler s tonometer, determined by such beats, with their mea- 
surement by Professors McLeod ‘ind May&, and with the results 
of Koenig when reduced to ge uniform temperature. For this 
reduction the coefficient by which the number of vibrations 
must be multiplied for each degree Fahrenheit varies from 
ooco4 to ‘00806, and may be assumed as *cooo5 (forks flattening 
by heat and sharpening. by cold). It differs for different forks, 
and depends on the action of temperature on elasticity. Tuning- 
forks are very stable, proved by the fact that Scheibler’s extreme 
forks have not varied by one-tenth of a vibration in a second 
since his death in 1837, and that a fork measured and marked 
by himself as 438 single vibrations, that is, 219 double vibrations, 





fifty years ago, although much rusted, has not lost more than 
0'3 d vib. Beats which take place in confined compressed air, 
asin Ap ’s reed tonometers, are accelerated by 76 in 10,co9, 
or, say f per cent., as a mean ; proved by taking the beats 


within and without the box of the tonometer, and determining 
the pitch of the reeds by beats with Scheibler's forks, the two 
means agreeing precisely. All beats are beat® of the simple 

artial tones of which the componnd tones are made ‘up; proved 
y the bell-like beats of the disturbed unisons and higher con- 
sonances in Appunn’s tonometer, while the ‘‘surge” of the 
non-beating partials was distinctly evident, and by the beats of 
the higher upper partials themselves of very low and very com- 
pound reed tones in a single note, The independent existence 
of the partial tones, without any assistance from reinforcing 
resonance cavities, was proved by determining the pitch of low 
reeds by the beats of their upper partials with the prime or 
lowest partial of different forks; thus the pitch of a reed of 
3147 vib. was determined by beats with partials 7, 9, 10, 11, 
12, 13, each with a different fork, and the results varied only 
from 5 to 9 in the second place of decimals; the pitch of a reed 
of 11°90 vib., of which the prime was quite inaudible, was 
determined by beats with partials 20 and 28, giving 11°88 and 
II‘gt respectively, The best mode of constructing a tuning-fork 
tonometer was shown to be dependent on the fact that all tuning- 
forks contained their own octave, or second partial, distinctly 
enough to count beats between it and a fork forming its approxt- 
mate octave, so that there was no occasion to tune an octave 
Practical directions were given for this construqtion. Practical 
directions for performing the experiments on Appunn’s ¢onome- 
ters have been deposited at the*South Kensington Museum, 
where the instruments used exist, especially for the delimitation 
of the higher considences and consonances where the terms of 
the ratios are any of the numbers 1 to 16, 

Preliminary Note on the Ossification of the Terminal 
Phalanges of the Digits,” by E. A. Schäfer, F.R.S., and F. A. 
Dixey, B.A. . 

The diaphyses of the ungual phalanges of the digits offer an 
exception to the iseal mode of ossification of diaphysial bones 
{including the other ges) in the fact that the calcification 
of the cartilage and its attendant changes begins at the tip and 
ngt in the centre of the diaphysis. The subperiosteal intra- 
membranous ossification also commences at the same point—the 
tip, namely, of the cartilage—as a cap-like expansion over the 
end of the cartilage. e irruption of the osteoblastic sub- 
periosteal tissue Also first occurs here, so that this seems to 
correspond morphologicalfy with the centre of the of other 
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long bones, The expanded portion of the phalanx which bears 
the nail, claw, or hoof is entirely formed by an outgrowth of the 
subperiosteal bone, and is not preceded by cartilage. 

A detailed account of the mode of ossification of these phalanges 
wil be shortly published. 

“The Aluminium-Iodine Reaction,” by J. H. Gladstone, 
Ph.D., F.R.S., and Alfred Tribe, F.C.S., Lecturer on Chemistgy 
in Dulwich Gollege. 

“* Note om the Discovery of a Freshwater Medusa of the Order 
Trachomeduse,” By E. Ray Lankester, F,R.S. (See NATURE, 
vol. xxii. p. 147) 

“ Note on the Bearing on the Atomic Weight of Aluminium 
of the Fact that this Metal occludes Hydrogen,” by J. W. 

o Mallet, F.R.S. Py 


Zoological Society, June 15.—Prof. W, H. Flower, F.R.S., 
president, in the chair.—The Secretary exhibited the skin of an 
antelope received from the Gaboon, and remarked that it 
appeared to belong to the female of an undescribed species of 
Yragelapheus, allied to 77 rogdlaphus spekiz, which he proposed to 
name 7, gratus.—Dr. A. Gunther exhibited and made remarks 
on a series of horns of the Sambur deer of Borneo.——Mr. W. T., 
Blanford made somerremarks on the proper name of the Hima- 
Jayan marmots, now living in the Soctety’s Gardens, which he 
believed to be Arctonfys hodgsons.—Prof, Mivart called attention 
to the Meduse, now living in tke Victoria-Lily house, m the 
Botanic Gardens, Regent’s Park.—Mr. Edward R. Alston read 
a paper on Anteckinomys and its allies, in which he described 
the anatomy of that little-known marsupial. _He*regarded the 
four genera, Phascologale, Antechinus, 2 s, and Antechi- 
xomys as constituting a sub-family of the Dasyuride, the first 
and the second, and the third and the fourth, being most nearly 
related to one another.—Mr. G. E. Dobson read a paper on 
some new or rare species of Chiroptera, in the collection of the 
Gottingen Museum. Amongst these was a new species of Mega- 
derma trom Australia, which, on account of its large size, Mr. 
Dobson proposed to name Megaderma gigas.—Mr. W. A. Forbes 
- read a paper on the anatomy of Leptosoma discolor, and adduced 
further evidence to show that this bird is related not to Cuculida, 
but to the rollers (Coraciide).—A second paper by Mr. Forbes 
contained remarks on two rare Ploceine birds in the Society’s 
collection (Viawa splendens and Pytelia wieneri),—Mr. Forbes 
likewise real some notes on the anatomy of a male Denham’s 
Bustard, lately living in the Society’s Gardens, and on its mode 
of ‘showing off” when alive.—Mr, Edgar A, Smith read the 
descriptions of twelve new species of shells from various localities, 
Specimens of all but two were in the collection of the British 
Museum.-—Sir Walter Elliot, K.C.S.1., read some notes on the 
Indian Bustard, and its manner of “showing off,” as o ed 
. by him in Inda.—Mr., F. H. Waterhouse read a list of the dates 

of publication of the several parts of Sir Andrew Smith’s 

i Tiustrations of the Zoology of South Africa.” —Mr. A. W. E. 
O'Shaughnessy read the qecripion of a new species of lizard of 
the genus Anolis, from Ecuador, which he proposed to call 
Anolts buckleyi, after its discoverer, Mr. Clarence Buckley.— 
Mr. Sclater read a paper containing a list of the certainly-known 
species of Anatidee, with notes on such as have been introduced 
into the zoological A Sea of Europe,—Mr. Wilfred Powell 
read some notes on the habits of the Mooroop (Casuarius bennetti 
of New Britain). : 


Anthropological Institute, June 223,—Edward B. Tylor, 
F.R.S., president, in the chair—Mr Wilfred Powell exhubited 
a collection of ethnological objects from New Bntain and New 
Ireland, Amengst them was a mask formed from a human 
skull and a sling which was chiefly remarkable for its great 
length.—Don Francisco P. Moreno exhibited two skulls from 
Patagonia (Rio Negro).—Prof. W. H. Flower, F.R.S., gave 
the substance of a paper on a collection of crania from the Fiji 
Islands, ‘The two principal islands of this p are Viti Levu 
and Vanua „Levu; until very recently [we have had no skulls 
from either of these islands, all that have reached Europe having 
come from one or other of the small Eastern Islands. There 
has been for some time in the Museum of “the Royal College of 
Surgeons one skull obtained from the hospital at Hobart Town, 
which was said to be Fijian, but this specimen is not at all 
typical, but rather misleading ın its characters. These skulls 
(fourteen in nfimber) were all found the Baron Anatole von 
Hugel in the same cave in the Landongo district, quite the 
southern end of Viti Levu. No sk 
from the northern island, Vanua Levu. The most noticeable 


has ever been brought” 





feature is the great similarity between the skulls; in every 
essential parti they are precisely alike, proving that they 
belong to a pure race. They are the longest and narrowest of 
any known, the average cephalic index being 66 ; they are also 
very high skulls. All these skulls are prognathous and 
platyrhine, the alveolar mdex being 102 and the nasal index 37, 
They me also mesosemes, having an orbital index of 8. A 
great difference is seen between these skulls and Samoan skulls, 
and five skulls from Vanua Velava, where the two races are 
brpught into contact, show characters between these two 
extremes :— 


s: Bı Hi Ai Nı Q: 
Fijt o oee e 66 as 74 ais T02 57 œ 8 
Vanua V@ava... 72 .. 7 IOI 50 e ah 
Samoan ... ... 83 73 ue 98 1. 44 oa 92 


Meteorological Society, June 16.—Mr. G. J. Symons, 
F.R.S., president, in the chair.—T, W. Barry, vik A. W. 
Martin, and C. E, Peek, were elected Fellows, and Señor A. 
Aguiar and Dr. H. H. Hildebrandsson were elected honorary 
members of the Society.—The following papers were read :— 
Ozone in nature, its relations, sources, and influences, &e., from 
fifteen years’ observations ashore and afloat under all condition, 
of climate, by J. Mulvany, M.D., R.N. The meteorological 
elements with which ozone is most intimat -ly associated are such 
@s occasion high vapour tension and a high degree of saturations 
therefore it 1s promoted by wind passing over a lage aqueous 
expanse and by hedt producing rapid evaporation. ~ Hence heat 
if humid is no bar*to atmospheric ozonisation, but no definite 
relation exists in the atmosphere between that ger se and ozone; 
its relation to humidity is more definite and direct, but subject to 
many exceptions ; in consequence of this relation it most abounds 
where its chemical qualities render it most useful. It appears to 
be formed in the upper strata and to be carried downwards by 
tain-drops, whose office is vehicular. The spherules of water 
which constitute clouds, and have their origin in radiation and 
condensation, have a similar office. Ozone does not appear to 
diffuse readily downwards, so that when the lower strata are 
1obbed of ozone by jungle, &c., a considerable difference in the 
ozonic condition close to and at 170 feet above the surface may 
exist. The author is of opinion that no disease can be clearly 
traced to ozone as met with in the atmosphere.—The average 
height of the barometer in London, b H Storks Eaton, 
M.A., F.M.S.—Note on a waters chwerved of Morant Cays, 
Jamaica, March 23, 1880, by t. Alfred Carpenter, R.N., 

.M.S.—Account of a Balloon ascent from Lewes in a whirl- 
wind on March 23, 1880, by Capts.: James Templer and H. 
Elsdala — Results of meteorological s@bservations made at 
Stanley, Falkland Islands, 1875-77, by Wiliam Marriott, 
F.M.S.—A new thermograph, by William David Bowkett.— 
The winter climate of Davos, by C. T. Williams, M.D., 
F.M.S. Among the high altitude sanitaria of Europe, Davos at 
present enjoys the greatest reputation, partly on account of 
its easy accessibility, and partly on account of certain pecu- 
liarities of position and shelter. The valley of Davos hes 
in the canton of the Grisons, between the valleys of the 
Lower Rhine and the Upper Engadine. The valley runs from 
N.N.W, to S.S.E. for about ten miles in length, with an 
average breadth of about a third of a mule, being for the most 
part of this extent #®plain gently sloping towards the north, and 
varying in elevation from 5,400 to 4,500 feet, Davos Platz is 
5,105 feet above the sea level. The author discusses the obser- 
vations made during the four winters of 1876-7 to 1879-80, The 
peculiar effects of Davos winter climate seem to depend on (1) 
the rarefaction, of the atmosphere; (2) its dryness; (3) the 
absence of strong currents, owing partly to shelter and partly to 
the uniform ria of mior spread a ae e large 
percen of the direct solar rays reaching the ity, owing to 
eA of the air, and also the considerable amount of heat 
reflected from the extensive snow plain ın front of the village of 
Davos Platz, 


Royal Microscopical Societ¥¥ June 9.—Dr. Braithwaite, 
vice-president, in the chair.—The following papers were read :—~ 
On the relative visibility of minute structures in solutions of 
phosphdtus, sulphur, &c., by Mr. Stephenson.—Qa the life- 
history of the Diatomacese, illustrated by a large number of 
coloured, drawings, by Prof, Hamilton L. Smith —On a 

bolised gas slide, by Dr. Edmunds.—On the structure and 
Fanetiona of scale leaves of Lathrea s¢uamaria, by Mr, Gilbert.*— 
On the interference-phenomena uced by luminous points, by 
e 
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Mr. Woodall.—On an isophotal binocular microscope, by Mr. | the major and minor modes in the ganut agreed according to 


S. Holmes.—On the theory of microscopic vision, by Prof, 
Abbe.—Amongst the objects exhibited were new turntables by 
Dr. Matthews; slides illustrating invertebrate embryology, by 
the Naples Geological Station ; and several new forms of micro- 
scopes and apparatus by Mr. Crisp. 


PHILADELPHIA 


Academy of Natural Sciences, February 17.—Germination 
of acorns, by Mr. T. Meehan. . 

March 2.—Report on plants introduced by means of the Inter- 
national Exhibition of 1876. y 

March 9.— Dr. H. Allen on the mammary glandssgf bats. 

March 16.—Carcinological notes, No. 4, by J. S. Kingsley, 

March 23.—On the gestation and generative apparatus of the 
elephant, by H. C. Chapman, M.D. 

: PARIS 

Academy of Sciences, June 28.—M, Edm, Becquerel in the 
chair.—The death of M. Lissajous was announced.—The fol- 
lowing papers were read :—Researches on the determination of 
wave-lengths of calorific rays at low temperatures, by MM. 
Desains and Cune. A beam of dark heat was sent through a 
slit to a grating of fine wire, opposite which was a rock-salt 
lens; beyond this lens the calorific image was formed, and 
examined with a thermopile. The resultsemainly agree with 
those of M. Mouton (by another method)—Oa the heat of 
vaporisation of anhydrous sulphuric acid, by M. Berthelot. 
This vaporisation, about 18°, absorbs — 5°9.—On some general 
relations between the chemical mass of elements and the heat of 
formation of their combinations, by M. Berthelot—On M. 
Breguet’s regulators with vanes, by M, Villarceau. M. Breguet 
has recently made three apparatus for Lisbon Observatory for 
determination of perso equations, and the mean errors of 
isochronism are, respectively, a fifteen thousandth, an eighteen- 
thousandth, and a forty-thousandth. It is hoped to go further. 
—On a new species of the genus Dasyurus, from New Guinea, 
by M. Milne-Edwards. is is named D, fuscus; it comes 
nearest the Australian D. AaWucafes.—Craniology of African negro 
races; dolichocephalic races, by MM. Quatrefages and Hamy.— 
Possible causes of variation in the results of anthracic inoculation 
of Algerian sheep ; inflfence of infectant agents; applications 
to the theory of immat, byek Chauveau.—Results obtained 
in treatment of vines wi phocarbosate of potassium, by M. 
Marés.—On the healthingss of the Isthmus of Parama, by M. 
de Lesseps. Many ns affected by yellow fever have Janded 
there without restriction, but the fever has not at all spread. 
M. de Lesseps’ opinion that quarantines could not prevent 
epidemics from spreading where their spread was favoured by 
atmospheric’ cénditions, was called in question by M. Bouley. 
-—On a new form of galvanometer, by i. Gostynski, Propor- 
tionality is gained to nearly 90°, The bobbin is continuous, or 
without slit for passage of an astatic system, A U-piece of 
alummium wire hung by a cocoon fibre supports two astatic 
systems of the same kind, crossed at 45° and connected. A 
small mirror above the aluminium wire reflects the divisions of 
a semi-cylindrical scale—On an apparatus for registering the 
law of motion of a projectile, &c. (continngl), by M. Sebert. 
This relates to the case of the projectile meeting a sudden 
resistance, as when entering sand. A plan for recording the 
law of motion in the entire bore of the gun consists in havin 
two guides and runners in the projectile ; one runner is free, an 
on reaching the end of its course it removes a stop holding the 
other, which then begins its motion. The resistance of the air 
in part of the course might similarly be measured.—On the 
existence in tobacco-smoke of prussic acid, of an alkaloid as 
poisonous as nicotine, and of various aromatic principles, 

M. Le Bon and Noel, The alkaloid seems identical wi 
the compound collidine, got in distillation of several organic 
substances.—Researches on_the electric properties of collo- 
dion, with reflections on “the nature of static electricity, 
by M. Leure. Collodion in thin sheets ıs negative with 
all bodies. — On trangcendants which play an important 
pat in the theory of planetary perturbations, M. Cal- 

dreau. — On the application of the theory of, sines of 
superior orders to the integration of linear differential equations, 
by M, Farkas.—Vibrations on the surface of liquids, by Ms 
Lethat. Lagrange’s supposition is correct, that below a very 


slight depth the infinence of depth is #7/,—Relation between, 


equal temperaments, by M. Ricard.—Strong and constant voltaic- 


ile, furnishing results susceptible‘of regeneration by electiolysis, 
M. Reynier. The zinc ( ated) is in caustic soda 
solution, the copper in sulphate of copper solution, separated 
from the other by a rectangular vessel of parchment paper 
(sgveral thicknesses). The electromotive force is 1°3 tvolt to 
1'5 volt, according to concentration. The couple is regenerated 
by passing through it the current of a magneto-machine. M, Edm. 
Becquerel said the arrangement was not new, hisfather havingused 
a similar one.—On the mechanical effects in a magnetic core 
from,magnetising action of an electric current, by M. Ader. He 
has proved that all bars of magnetic nature submitted to a 
mechanical action of compression, torsion, or tiachon, tend to 
recover their origfhal molecular arrangement under influence of 
the magnetising current.—Independent optical compass for iron- 
clads, by M. de Fraissexx.—Thermal study of alkaline poly- 
sulphides, by M. Sabatier.—On the transformation of amylene 
and valerylene into cymene and benzenic carbmets, by M, 
Bouchardat.—On the etherification of hydriodic and hydrochloric 
acids, by M. Villiers,——On anhydrous crystallised lime, by MM. 
Levallois and Meunier, This was found on the walls of a kiln 
of bauxite, for buning lime,—On the presetice of iron in falls of 
dust in Sicily and Italy, by M. Tacchini. is iron is thought 
to have come from the Sahara.—On the organisation and the 
development of Gordians, by Mf. Villot.—On an acarian destroyer 
of the gallicolar phylloxera, by M. Pickard.—Zinc : its exist- 
ence in the gate of complete diffusion in all rocks of the 
primordial formation and in the waters of seas of all ages, by M. 
Dieulafait.— On the cretkceous formation of the Northern Sahara, 
by M. Rolland.—On the discovery of new mammalia in the 
phosphate of lime deposits of Quercy, by M., Filhol.—On the 
transmissibility of tuberculosis by milk, by M. Peuch. This 
was proved in pigs and rabbits which drank the milk of a 
diseased cow. . Bouley and Larrey made remarks on the 

subject. 

VIENNA 


Imperial Academy of Sciences, April 22,—The following, 
among other papers, were read :—A new synthesis of sulphydan- 
tom, by Herr Andreasch,—A new derivative of sulphydantom, 
carbonid sulphonacetic acid,-by the same.—On s8me transforma- 
tion-products of rufigallic acid and the so-called oxychinon, by 
Dr. Schreder.—Geological Researches in the Western Balkans 
and neighbouring region, by Dr. Joule.—Duluvial fauna of 
Zuzlawitz, near Winterberg, in] the Bohmerwald, by Prof. 
Woldrich. 
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THE NEW MUSEUM OF NATURAL HISTORY 


M* “WATERHOUSE’S new building at South 

Kensington has, we believe, been formally handed 
over to the trustees of the British Museum, and as will be 
seen by their Report, which we give in another column, it 
is in contemplation, or was so at the time the report was 
drawn up, to remove several portion’ of the natural 
history collections on to the new site during the present 
year. Up to this time, however, little has been done in 
the matter. The only beasts and birds to be seen in the 
new building are those stone images which it has pleased 
Mr. Waterhouse to place upon the corbels without and 
upon the pillars within. It 1s perhaps only fair that if the 
inside is devoted tọ naturak history the outside should be 
similarly devoted to unnatural history, and architects must 
have their way. It may also be observed that if the trustees 
have really taken possession they have sadly ngglected their 
garden department, for the vacant space round the build- 
ing, which was nicely laid out last year, has been allowed 
to become overrun with weeds and rubbish. There are 
two subjects, we believe, which have caused some delay 
in the proposed removal—the questions of the library and 
of the mode of government of the new institution. The 
last-named and most important point being, as the 
Secretary of the Treasury had stated, still “under the 
consideration of my Lords,’ we will make so bold as to 
tender them a few words of advice on the former subject 
which also requires their serious attention. 

A Library of Reference is, as we need hardly tell the 
readers of NATURE, an indispensable addition to a 
Museum of Natural History. No scientific work can be 
done without it. Of this we may remark the trustees 
appear hardly to have been aware, if, as we are informed 
is the case, there is no special room set apart for a library 
in thé new museum. Had the trustees put aside a thousand 
a year, out of their annual grant of 10,000/. for printed 
books, for this purpose, when it was first determined to 
remove the natural history collections ten years ago, there 
would have been by this time in existence a hbrary fully 
adequate for the purpose. But no provision of this sort 
appears to have been thought of, and it is only within the 
last year or so, when the building is ready and the time 
is come to remove the natural history collections into 
their new quarters, that any application for the neces- 
sary fends to buy a library has been made to the 
Treasury. * 

Now the special function of the Secretary of the Treasury 
is, as everybody knows, to keep down expenditure, We 
need not, therefore, be surprised if when the request was 
made to him for 30,000/. to buy a library 8f natural history 
books Sif Ralph Lingen stood rather aghast, and de- 
manded time to consider the subject. , But even were this 
great official most benevolently disposed towards the new 
natural history museum and ready to produce the sum 
demanded at once it would not by any means enable the 
trustees to meet the object in view. It is by no means 
simply a case of going into the marfet and qrdering all thee 
books required of the first bookseller. The greater number 


picked up at scattered intervals at second-hand shops. To 
endeavour to purchase them all at a moment’s notice 
would be simply useless. This is another reason why the 
policy above recommended of collecting the required 
library by slow degrees should have been adopted. 

There is now in fact only one way out of the difficulty. It 
is a very simple one, but we fear the trustees will not like 
it. The naturalists and students of the British Museum 
have hitherto had the use of the Great National Library, 
which contains all the necessary scientific books. Let these 
necessary books be removed along with the collections to, 
South Kensington, not as a giff but as a Joan to the new 
institution. Let the trustees devote an annual sum of 
such an amount as they can conveniently employ to their 
redemption—that is, to the purchase of second copies of 
these scientific books. As soon as the duplicates are 
received at South Kensington let the originals be re- 
turned to the British Museum. Thus the Great National 
Libiary will ultimately recover its own completeness, 
while at the same time the new museum of natural history 
at South Kgnsi:fgton will be able to start work with a 
perfect library—which could in no other way be provided 
for it. Moreover instead of having to find some 25,000/, 
or 30,000}. at the present moment, the Treasury will be 
able to spread the necessary expenditure over several 
years, during which it is certain that many of the rarer 
volumes unattainable at the present moment will come 
into the market. The only objection to this plan that we 
can see is that it will be sometimes necessary to refer an 
applicant for a particular volume at the reading-room of 
the British Museum to South Kensington. But when it 
is once understood that the natural history books are at 
South Kensingtop people will veryesoon learn to go there 
for them. e 

The real difficulty fh the present situation is that the 
control of the whole museum is in’the hands of the prin- 
cipal librarian, who naturally enougfi prefers the interests 
of the library to that of the natural history. He is glad 
enough to get rid of the beasts and birds, but when you 
ask him to give up, even temporarily, a portion of the 
books it is quite another question. Very few of the 
trustees who are nominally his masters care anything for 
natural history, so that from that quarter no intervention 
can be looked for ın favour of the scheme we have put 
forward. The only way in which it can be carried out is 
by the vis mayo of the Treasury, which, as the plan is 
not only advantageous, but also economical, should surely 
be exerted in its favour. 

If the Government had taken the advice of the Duke 
of Devonshire’s Commission, and handed over the natural 
history collections to a director under the control of the 
Department of Science and Art, there would have been 
some one sufficiently interested to make a stir on the 
subject. As the matter now stands the principal librarian 
can of course do as much as he pleases, and will, 
no doubt, keep his books in®Bloomsbury as long as 
possible. 





o° ELEMENTARY EDUCATION 


„ORD NORTON and his friends seem determined $o 
take every opportunity of hunting down the present 


of the works requjred are out of print, and only to be ‘system of education in Government elementary schools 
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Last week the subject was again introduced in the House 
of Lords, with, as before, an unsatisfactory result. The 
action of Government with reference to Scottish educa- 
tional endowments is rather an impressive commentary 
on the conduct of the obstructives who are so anxious to 
reduce the standard of education in England. The effect 
of the Scotch measure will be greatly to extend the means 
of education for those who usually attend Board Schools, 
placing as it does at their disposal the education to be 
obtained in secondary schools, an advantage,-we should 
«think, likely to be largely taken advantage of. Until 
some similar course be taken with reference to England, 
where so many valuable educational endowments have been 
diverted from their legitimate purpose, it seems to us cruel 
rigidly to limit the function of elementary schools in refer 
ence to pupils of exceptional promise. Still more cruel is 
it to turn out the great bulk of the children with an 
education quite unworthy of the name, and which renders 
them little better fitted to cope with their surroundings 
than if they were entirely unlettered. Ig is our bounden 
duty, since we insist on keeping childrep atechool till a 
certain age, to do the best we can for them ; and to turn 
them out equipped with nothing more useful than the 
three R’s is a mere mockery of education. If reading 
at all events, is to be a really useful acquisition, let 
us make them understand that there are things quite as 
wonderful and quite as well worth reading about as the 
horrors of the penny dreadfuls. Many of these childrem 
the working men and working women of the future, 
will have but little time to put the three R’s to much use, 
whereas if well grounded in the elements of one or two of 
the most useful of the sciences, they will have a continual 
source of pleasure Within themselves,erequiring neither 
books nor pens, but only tle exercise of thoughtful obser- 
vation. That education is admittedly the best which 
enables one to copeqnost successfully with the difficulties 
of his surroundings, and we cannot see how any candid 
man will deny that for this purpose an accurate training 
in the science of common things is worth all the books in 
the world. That the Government system as at present 
established commends itself to the sense of the people is 
clear froma the fact that Government schools are practi- 
cally killing all competitors. As to the dread of the over- 
education of the people, this is a bogy which only needs 
to be stared at to vanish. Do we find any lack of men 
and women to do all sorts of work in Gefmany or France, 
or in any other country where the people have a really 
substantial education? In nearly every county of the 
kingdom are local scientific societies, many of which are 
composed mainly of working men who have educated 
themselves into whatever they may know of science; but 
we have yet to hear that they are more discontented with 
their position than unlettered Hodge. The real truth is, 
as is too clearly shown on the Continent, the better 
educated the working mgn is, the better workman does 
he turn out to be. The great mistake is to confound a 
smattering with a grounding, and this, it seems to us, is 
the mistake made by Lord Norton and those Who side 
with him, and possibly may account for the opposition to 
the Fourth Schedule. The exclusive use of *such a 
réading-book as Lord Norton threatens to compile wauid 
be the best help to a smattering education; a very few 
hours a week devoted to a few well-selected experiments, 


the judicious use of specimens and diagrams,a little training 
of the observing faculties of children, and the systematic 
teaching of the great elementary facts of one or two 
sciences would be a welcome relief to the pupils, and 
wuld do far more for their real education than a library 
of reading-books. 

Sir John Lubbock has given notice that hé will shortly 
introduce the subject into the House of Commdns ; it is 
inconceivable that that body will permit anything like 
retrogression in fhe matter of education; they cannot do 
so without being liable to the imputation of class legisla- 
tion. At the best, our working men and working women, 
it must be confessed, have a hard life of it, many of their 
hardships resulting from ignorance of the commonest laws 
and facts of nature, If we wish to make them contented 
with their lot, let us lighten it by enlightening their minds 
and giving them the means of making*the best of their 
circumstances. It is against he teaching of all history to 
maintain that what the refrogressionists are pleased to 
call over-education will lead to all sorts of political and 
social evils.» It is, history tells us plainly enough, the 
ignorance, and rfot the enlightenment, of the people that 
should be feared, The better educated we are all round 
the more likely are we to.keep our foremost place among 
nations who have already, solely by the superior educa- 
tion of all classes, got ahead of us in some important 
respects, and the more likely are we to continue to advance 
by gradual evolution instead of by violent revolution, 
which always requires a large substratum of ignorance to 
work with. 





ARGENTINE ENTOMOLOGY 


Hemiptera Argentina enumeravit speciesque novas 
descripsit Carolus Berg (Curonus). Bonarie, ex 
typographie Pauli E. Coni, Hamburgo, in bidlopolto 
gassmannii. (Frederking et Graf, 1879.) 

e is finding a new centre in Buenos 

Ayres; synchronous with the first part of “Dr. Bur- 
meister’s treatise on the Lepidoptera of the Argentine 

Fauna, lately noticed in these columns, has appeared the 

above work on the less popular and very mych less known 

order Rhynchota. In common with many entomologists, 
we use this last term rather than that of Hemuptera, as 
written by our author, for the following reasons. Linnseus 
founded the order Hemiptera, but included therein non- 
allied insects, to which the name Orthoptera, was ultimately 
applied by Olivier, whilst Fabricius was the first to separate 
the true “ bugs,” under the name of Ryngofa, which was 
afterwards linguistically purified into Rhynchota. Not only, 
however, did the great Swedish naturalist first propound 
the order Hemiptera, but we are also indebted to Sweden, 
in the person of the late Prof. Stal, for gathering together 
with critical and exhaustive care the descripti¥e work of 
an intervening cegtury, and, by the help of a splendid 
collection formed at Stockholm, reducing the classification 
toa system, and making the study of the order a possi- 
bility. It is this system which is followed by Prof. Berg 
in the modest work under notice, which is “not a mono- 

"graph, but rather an @numeration of the known species, 

accompanied by descriptions of new ones. The work is 

therefore special in its character and glassificatory in its 
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aim ; no biological conclusions are attempted nor struc- 
tural details given, save such as appertain to generic or 
specific diagnosis. Its value therefore is to the student 
of the local fauna and the generaliser in the study. of 
geographical distribution. 

The wofk of course must be considered to a certain 
extent as introductory only; many species will necessarily 
be discovered and added to the fauna, whilst of those 
described it is equally probable that some will prove of 
synonymic value only. The last conjecture becomes 
almost a certainty when an estimate is made of the diffi- 
culties under which Prof, Berg must have worked, so far 
removed from all the large collections, identifying or 
separating frequently by the help of poor descriptions, 
with the impossibility of examining the original types. 
His descriptions however are very clear, and have as a 
rule appended the differentia specifica from a nearly allied 
form. It is much fo be reggetted that this course is not 
more usually followed by some other entomologists, and 
it would almost appear in many cases that from being so 
frequently told by the biological philosopher that descrip- 
tive is the lowest form of scientifice work, that the 
describers themselves in despair had done the work in 
the very lowest manner, It was well said that “some see 
differences and no resemblance, others resemblance and 
no difference, whilst some again can see neither the one 
nor the other,” and thus the help acquired from com- 
parative diagnosis appended to an exhaustive description 
becomes the more necessary when it is not possible to 
give a figure of the species. Whatever conception may 
apply in the mind of the individual worker as to the much 
vexed term “fpecies,” it is at least to be expected that 
the limits of variation can only be estimated by one who 
has thoroughly studied a group and knows some little of 
their life histories. It is in this field that the specialist 
should really be considered a prophet, and in entomology 
there are not only families but even genera which are so 
peculiar and unique in the variation of their species that 
the variable might with advantage be added to the 
structural diagnosis. In the Rhynchota this is extremely 
applicable, even stiuctural characters which are constant 
and specific in one genus being variable and of no specific 
value in another, whilst colour and size, generally of no 
moment, are in some few instances beacons which denote 
specific differentiation. 

In studying a work of this nature we become sensible 
of the yast unexplored field of entomology. We here 
possess the identifications and names of the forms consti- 
tuting 3 fauna, but by what methods its homogeneity was 
secured remfins still to bè discovered. Which species 
or genera are even pleistocene forms which have been 
introduced by man, or by other means of involuntary 
migration, we have at present no record. The inter- 
dependence on the botanical geograph§} of the district 
must always be a factor in the distribution of the non- 
carnivorous forms of the Rhynchota, and the meteoro- 
logical conditions of a country will in future be more 
studied by entomologists who are investigating local 
faunas. . 

Prof. Berg” has introduced a valuable addition to his 
work in the descriptions, «where#possible, of immature* 
forms. Larve in this order areemost difficult to ade- 


some subsequent publication may be able to give us 
illustrations of the same. 


W. L. DISTANT 





THE HUMAN VOICE 


T, he Mechanism of the Human Voice. By Emil Behnke, 
“Lecturer on Vocal Physiology at the Tonic Sol-fa 
College. (London : J. Curwen and Sons, 1880.) 

Si tigen abject of this little book is to give singers a plain 

and comprehensible view of the musical instrumente 

on which they perform. The author seems to have suc- 
ceeded in this attempt remarkably well. He has.evidently 
had much practical work himself, and has especially set 
himself the task of examining the action of the vocal 
organs during singing by means of the laryngoscope, and 
his record of his own experience in acquiring the use of 
that beautiful instrument is not only interesting but of - 
much practical value. The last section of the book is 
devoted to the tgachings of the laryngoscope, as to the 
action of the vogal ligaments in producing voice, with 
especial reference to the so-called registers. “A register 
consists of a series of tones which are produced by the 
same mechanism,’ is his definition (p. 71), which is new 
and complete, and he proceeds to explain the different 
mechanism of each kind of register as actually observed 
on singers. There are some good remarks on breathing 
(pp. 17-22). All information is given throughout in clear, 
intelligible language, and illustrated by fourteen woodcuts 
(not all original), which are purposely rather diagrammatic 
in character, in order not to confuse the eye with too 
many details at a time, but every ess€ntial point is gradu- 
ally introduced. The author scem#to have been diligent 
in the consultation of authorities as well as in practical 
work of his own, and the book may be safely recommended 
to all singers, and others who are gesirous “of knowing 
how vocal tones are produced. 

There are a few things which may be pointed out in the 
hope that they will be corrected in a second edttion, which 
ought to be soon required. On p. 4 the author implies 
that former musical pitch was a major to a minor third 
flatter than at present. For all music now Sung the 
difference was scarcely more than a semitone. On p. 30, 
and again on p. 70, he says: ‘The vocal ligaments, by 
their vibrations, cut the stream of air passing between 
them into regulaf waves.” It is difficult to see how these 
words convey, even metaphorically, a correct conception 
of what happens. “To cut a stream into regular waves,” 
is not a very intelligible operation. The expression should 
certainly be altered, and a few lines added to convey the 
full notion. On p. 37 the author seems to be wrong in 
considering that glottis (or “tongue” in the singular) refers 
properly to the vocal ligaments (or “tongues” in the 
plural). It is merely what he terms the “chink,” or the 
tongue-shaped space between the vocal ligaments as 
shown in Pl. X.A. He also omits to notice especially the 
cartilaginous glottis between the pyramids (arytenoids), 
although it appears in Plate X. c, and XIV., AV., XVI. 
On p. 44.he gives as a function of the pockets (ventricles 
of Morwzagni) that “they allow the stream of air which 
hag just been converted into tone to expand sidewafs, 
thereby materially adding to its resonance.” The whole 


quately describe, and we may hope that the author in “phrase i is confused and should be entirely re-written; the 
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an 
conversion of a “stream ” into a “tone,” and “adding’ 


to the “resonance” of such a converted stream, is very 
slipshod-writing. On the whole matter of resonance 
(p. 46) the writer is unsatisfactory. He does not include 
the cavities between the vocal ligaments and the lid (epi- 
glottis) among the resonating chambers, except in the 
objectionable passage just cited, and he does not enter 
into the question of the modification of quality of tone by 
means of these resonances, By some accident in en- 
graving Plate XIII. the letter w is placed on thewindpipe, 
«as well as on the cartilages of Wrisberg, and the vocal 
ligaments are not distinct enough. All the figures, XIII. 
to XVI., seem to be copied from tbe English edition of 
Madame E. Seiler’s “Voice in Singing.” It is a pity to 
waste space in such a little book on controversy. It was 
hardly necessary to quote Madame E. Seiler at length 
(pp. 81-99), and then controvert many of her statements. 
This only tends to confuse the learner. The result 


should be given from the author’s own observations, and, 


then, if desired, the points of difference might be explained 
in a note. Similarly for the controveisy abqut the action 
of the “wedges” (cuneiform cartilages) on p. 45, which 
has no interest or use for a beginner. The space devoted 


to controverting Mr. Lunn’s “Philosophy of Voice” | 


(pp. 52, 69, 70), and to Mr. Illingworth’s “hazelnut” theory 
of the “pockets,” and other bits of controversy with Miss 
Sabilla Novello (p. 30) and Dr. Garrett (p. 32) might also 
have been saved with advantage. 

It takes much space to point out a few minor blemishes 
that scarcely detract from the general merits of the book, 
which is clearly the result of much real work and careful 


observation. 
— 


è 
OUR BOOK SHELF 


Keith hie aes Lliustrations of Electricity and Mag- 
netism, By W. \ges, M.A. (W. and A. K. Johnston, 
Edinburgh and London.) 


MEssrs. W. and A. K. JOHNSTON have begun an excel- 
lent work *im-issuing these four sheets of diagrams in 
illustration of the fundamental experiments of electricity 
and magnetism. The subjects are well chosen, and with 
hardly any exception well drawn and coloured. They 
will be welcomed by teachers of science classes in schools 
for their clearness and general excellence. Mr. Lees, who 
has prepared them, has also issued a specially-written 
“Handbook” to accompany each sheet. Of these hand- 
books—though perhaps useful for suchepupil-teachers as 
may have the misfortune to be set to teach a subject in 
which they have themselves never made a single experi- 
ment—the less said the better. The writer of them Is in 
bondage to the ideas of half a centuryago. Take asa 
specimen the following statement concerning the Leyden 
jar :—“ Suppose, then, the accumulation of electricity in 
the jar to proceed, the quantity of free electricity in the inner 
coating goes on also increasing, unii? the density of that 
electricity becomes the same as the density of the electricity 
of the prime conductor?’ The italics are the author’s 
own! This is no more absurd, as a scientific statement, 
than it would be to say that when a dock-sluice is opened 
the water rushes in from the higher level until the muddi- 
ness of the water inside is as great as the muddiness of 
the water outside ; for the electric equilibrium of two con- 
ductors no more depends upon the densite of thew 
respective c es than does the flow of water fipon its 
degree of turbidity. Yet the writer-of this amazing şen- 
tence styles himself “Lecturer on Natural Philosothy, 
Edinburgh’’| For the sheets gf diagrams themselves we 
have nothing but praise. 








LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts, No 
notice ts taken of anonymous communications. 

[Zhe Editor urgently requests correspondents to keep their letters as 
short as possible, pressure on his space is so Seat that it 
ts impossible otherwise to ensure the appearance even of com- 
munications containing interesting and novel facts.] z 


s A Fourth State of Matter 


Mr. CROOKES has given us optical evidence of the existence 
of matter in a state of tenuity known hitherto only indirectly, 
and considers himself warranted in affirming the discovery of a 
fourth or ultra-gaseous condition; yet it can scarcely be con- 
ceded that he has demonstrated the truth of his views, or that 
his recent se pas rg of them has strengthened his position or 
satisfied the doubts of the sceptical. It is simply a question of 
the use or misuse of certain specific terms, and it is difficult to 
follow the logic which justifies the creation of a “‘ fourth state” 
by the‘attribution of properties not differing eSsentially from those 
of matter in its normal conditipn. Befoye his contention be 
granted it should be proved that the substance under experiment 
pe eet properties exclusively*fnd inalenably its own ; a$ rigidly 

efined as those which distinguish the solid from the liquid, or 
the latter from the gaseous. 

By the abstraction from his experimental chamber of a large 
portion of its contents He has enlarged the interstitial spaces of 
the residual gas, and thus amplified the mean free path of mole- 
cular vibration from some millionths of an inch to several inches; 
but beyond this extension of the path of oscillation there seems 
nothing to warrant the opinion that the residual gas is essentially 
other than it was before. 

If this amplification of the molecular path be the feature relied 
on oe the term ‘‘ fourth state ”—and this seems the 
only inference—then further travel in this direction brings us to 
a point easily within our conception, where the contents of the 
experimental chamber shall not exceed one or two molecules ; 
and it becomes interesting to know if Mr, Crookeg would then add 
a fifth to the other states of matter. To do so would seem the 
inexorable outcome of his reasoning, and inevitably tesolves the 
question into one of the numerical contents of the chamber; and 
it rests with him to define the precise point where the ordinary 
conditions cease,‘and the #/fra-gaseous commences, 

In gases, whether at the normal density, or rarefied to 3 mm., 
we have an unbroken continuity of condition ; which, contrasted 
with the solid and liquid forms of matter, is noticeable for the 
bsence of any point whence a new state can be said to originate: 
would Mr. Crookes assign a vacuum of 0'999 mm. or one of 
0'00003 mm. as the critical point in the attainment of his ‘‘ fourth 
state” or some intermediate density? 

Agam, has Mr. Crookes fully recognised the distinction 
between the properties of matter ger se and those which are 
referable to electrical agency as revealed by the experiments of 
Messrs. De La Rue and Miller, where the prêjection of mole- 
cules against the walls of the containing vessel is attributed to ` 
electrification ; or, further, the fact that a tenuity approaching 
that attained in his experimental chambers has been long familiar 
to us in the case of steam of very high pressure? 

Whatever may be the solution of our speculations regarding 
the ultimate condition of matter, opinion seems unanimous that 
the concrete form in which it ig known to us consists of an 
aggregation of particles having immutable prop&ties and com- 
position, gaseous bodies being definite molecular groupings of 
such icles; and if such be the case, and the chemical charac- 
ter of the contents of Mr. Crookes’ experimental chambers re- 
mained unaltered, it is difficult, if not impossible, to conceive-the 


emstence of any er condition other than that produced by 
the breaking up of the molecule into its component atoms, 
London, July 9 EO. E. NEWTON 





Permanent Record of Foucaults Pendulum Experiment 


° Somer four years since, while arranging a Foucault’s pendulum 
for use in the class-room, it occurred to me tp endeavour to 
obtain a permanent recoid of the experiment, and as the results 
woe very good, and thessnethod simple, they may be interesting 
to others. A 

The pendulum used was gixteen feet long, the height of my 
lecture-room at the Massachusetts Institute of Technolgy, and 
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consisted of a cannon-ball weighing about 5 Ibs., suspended by a 
fine steel wire, which’at its upper end passed through a hole drilled 
in an iron plug. The pendulum would continue to vibrate for 
sixteen or eighteen hours after being set in motion, After 
obtaining satisfactory results by using a ring of sand in the 
ordinary manner, @ very stiff bristle was attached to the termi 
spindle, d under it was placed a thin smoked-glass plate. 
e resistance was‘too great to allow the bristle to stnke 
against the plate at each vibration of the pendulum, so that the 
device was adopted of fixing the plate upon a heavy brass disk 
capable of being raised or lowered by levelling-screws. This 
was placed under the pendulum before the latter was set in 
vibration, and then carefully raised until the bristle scratched its 
trace on the smoked-glass plate. After two dt three oscillations 
of the pendulum the plate was lowered, great_care of course 
being taken to avoid all possibility of rotation during this opera- 
tion, At the expiration of fifteen, thirty, or sixty minutes it 
was raised, and this process was repeated as often as 
desired. The inclination of the tracings was beautifully shown, 
and its amount agreed exceedingly well with that given by 
theory. With a heavier ball and longer wire even better results 
might have been obtained, but the motion of the pendulum used 
was but very igh interfeyed with by the friction of the 
bristle. I should nòt omit to mention that the details of the 
experiment were carried out by Afr. F. W, Very, then a student 
at the institute. Cuas, R, Cross 
Boston, Mass., June 19 ú 





The Freshwater Medusa 


In NATURE, vol. xxii, p. 218, Prof. Aliman by mistake attri- 
butes to me the conclusion that Limnocodium has no marginal 
canal, and that its radial canals are not pervious. A reference 
to NATURE, vol. xxii p. 147, will show that in my first 
publication on the subject I gave as a character of the 
new genus “‘ Radiating canals 4, opening into the marginal canal, 
Marginal orring canal voluminous.” Imade the same statement 
in my communication to the Royal aac ae June 17, and have 
not since deviated from it. Ray LANEESTER 


. Artificial Diamonds 


THE process of building up tubes, which Mr. Mallet has been 
so kind as to suggest to me t h your valuable journal, has 
been tied, but was unsuccessful through the same defect as 
caused the failure of many of my other Experiments; namely, 
leakage without bursting. ‚Some of the tubes found empty would 
bear, when cold, a pressure of ten tons on the square inch with- 
out leaking, showing that the gases escaped through the porosity 
of the iron at a high temperature. Hydrogen and hydrocarbons 
seem to go through iron at a red-heat very easily, and the direc- 
tion in which I am working is to obtain an impervious coating, 
or a method of “clogging” the iron, as seems to have’ some- 
times taken place in ne carbon experiments. 

Experiments conducted since the reading of my paper have 
convinced me tlfat the crystallisation of silica and alumina may 
` yet be cairied out with ease and certainty, and when I have ren- 
dered one of these processes a commercial success the experience 
gained in daily manufacturing operations will enable me to 
attack the carbon problem with much more certainty of obtaining 
definite results, 

As I shall be evriting an account of this work in the autumn 
Ishall feel greatly indebted tg any of your readers who, if they 
come across alfy not widely known experiments in this direction, 
will kindly communicate with me, so that I may have all the 
work don3in this direction before me. Suggestions such as Mr, 
Mallet’s a.e valuable to any worker, as the reactions of one brain 
must always be somewhat similar unless outside stimuli give 
new directions to its activity. I am always thefefore thankful for 
either suggestion or corrections, J. B. Hannay 

Private Laboratory, Glasgow 








Temperature of the Breath 


‘THE.average temperature of the interior of the human body, 
according to otir best authorities, is 98°°6 F. What is the tem- 
perature of the breath? It might natyrally be supposed that its, 
temperature was the same as that of the interior*of the body, or 
lower, if it is derived from the lung$, into which it is drawn 
from the cold outer gr. But is this so? 


dher side within perha 


The temperature of my body, as shown by the thermometer 
in the anlla and mouth, is normal, f.e., about 984°. On rising 
in the morning, before dressing or eating, I take the thermometer, 
wrap it up tightly in several folds of a silk handkerchief, and 
breathe upon it {expiring through the silk immediately over the 
bulb of the thermometer and inspiring by the nostrils). After 
five minutes of this operation I examine the thermometer, and 
find that it indicates a temperature of 10672. At 7 p.m., after 
brisk walking exercise, having eaten nothing since breakfast 
e&cept a spoonful of boiled rice at r p.m., and having diunk 
nothing but half a tumbler of water and a mouthful of ginger- 
beer, I take the temperatme of my breath in the manner 
described, fer five minutes. I find the thermometer indicates 
107°, Again, immediately after dinner, at which only water was p 
drunk, the thermometer shows my breath to have a temperature 
of 108°. At other times the thermometer will not rise under 
apparently the same conditions higher than 102° toe105%. A 
temperature of 109° was observed by the correspondent of an 
American journal, but he does not mention under what circum- 
stances this occurred. 

How is this high temperature produced? It cannot, as a 
friend suggested to me, be caused by the condensation of the 
moisture in the breath by the silk handkerchief, for if the 
temperature of the breath as it issues from the lungs be the 


“same as that of the lungs themselves, że., not exceeding 99°, 


the silk, soon becoming much hotter, would rather tend to vola- 
tilise than to apndeyse the moisture of the breath, Is it caused 
by the friction of the breath upon the fibres of the handkerchief? 
I know of no observations to show that a high temperature would 
beso caused, Is it the actual temperature of the breath as it 
issues from the Jungs? If so, then it is by the breath that the 
system gets rid of its superfluous caloric, For this elevated 
temperature is not communicated to the blood oxygenated ın the 
lungs ; the blood in the left ventricle of the heart (which receives 
this oxygenated blood) being, according to some physiologists, 
lower in temperature the blood in the nght ventricle, which 
has not yet entered the lungs. 

The few experiments I have made seem to show that the | 
temperature obtained as above described is higher when the 
surrounding air is warm than when it is cold. This looks as if 
more caloric passed off by the breath when less can escape from 
the general surface of the body. ry 

How these high temperatures gre produced in the lungs, if 
they are developed there,is a mystery. Perhaps some of your 
readers may be able to explain. 

53, Montagu Square, May 27 


R. E. DUDGEON 





Reversals by Memory 


I SHOULD much like to know if it be a common thing for 
people to reverse the positions of objects in the memory. An 
artist, on returning Ress the National Gallery, painted the 
Téméraire from memory. Taking his picture to compare it with 
Turner’s, he found to his surprise that he had reversed the 

sitions of the ship, tug, sun, &c. His daughter tells me that 
if she wants to refer to a passage in a book she as often looks 
for it on a left-hand page, while it is on a right-hand page, or vice 
versé, Another lady, on looking at a wood-engraving made from 
a sketch which she had seen some time previously, asked if the 
engraver had not reversed everything? These are the only cases 
known to me. 

Is the following universally true ?— 

Let some one write with a blunt instiument the letter P on 
your forehead, or anywhere on the front half of the head from ear 
to ear, and the P must be written backwards for you to “see” it 
correctly. But if it be written anywhere at the back of the 
head, it must be written correctly both for you and the writer to 
read it. The change takes place abruptly in a line over each 
ear. EORGE HENSLOW 


Ad 
Toughened Glass 


THE night before last a lady of my family emptied a ie 


wder composed of 74 grains of carbonate of potash and 74 
Pains of esbonate i soda into a tumbler of what ıs called 
toughened glass less than half full of cold water. After stirring 
the mixture she drank the contents, leaving a silver tea-spoon in 
thestumbler, and then placed the empty tumbler on the table by 
‘a foot of a burning duplex lamp. About 


five minutes aft a sharp explosion occurred, which startled 


a 
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all in the room, We found the tumbler shattered into fragments, 
the body of the glass ripped up, as it were, into several large, 


irregular-curved pieces, and the bottom of the tumbler broken 
into small pieces more resembling thick rough ice than anythi 
else, Query: Was the explosion caused by the erent 
properties of the toughened glass, or by the contact of potash, 
soda, the silyer spoon, and proximity to a lamp, the heat from 
which was very slight, mdeed scarcely perceptible to the hand at 
the spot where the tumbler stood ? 

The accident might have been very serious, for pieces of the 
glass flew to within a very few inches of the lady’s face. A 
solution of the cause of the explosion is therefore of considerable 
importance to all who may have occasion to use vesgels of this 
a peculiar glass, NosLE TAYLOR 

Sunninghill, July 7 





Great Meteor 


A METEOR of extraordinary brilliancy was seen on Friday, 
July 9, about 8'20 p.m.—almost in full daylight, the sun having 
only just set—by the Rev. Mr. Lloyd-Jones, who kindly took me to 
the place of observation and gave me the following particulars :— 

e meteor was quite half as large as the full moon, of i 
light-blue colour. tt moved slowly in a path inclined about 10, 
to the horizon, from left to right, and_emitted a train of ruddy 
sparks. Mr, Lloyd-Jones was looking in the opposite direction, 
and had time, after his attention was called jp it #y a friend, to 
turn round and see the last 10° of the path. The total duration 
may have been ten seconds, and could not have been less than 
five, the meteor dying out slowly. The point of disappearance 
was carefully noted and ref to some trees about 200 yards 
distant. I afterwards found it to be in true azimuth N. Eog E, 
altitude 9°. No detonation was heard. The place of observa- 
tion was about two-thirds of a mile east of the Royal Observa- 
tory, Greenwich, G. L. TUPMAN 





Iron and Hydrogen 


May I be allowed to point out that the question of the 
occlusion of hydrogen in steel, and its influence in hardening, 
has been discussed by Mr. Wm. Anderson im his report to the 
Committee of this Instifution on the Hardening, &c., of steel. 

At the last meeting. of thie Institution Prof. Hughes stated 
that his experiments did not support*the hydrogen theory, but 
rather the view that hardened steel was an actual alloy of carbon 
and iron, unbardenedw steel a mixture only. I may add that 
experiments aie now in progress, designed to test the truth of 
this latter view. WALTER R, BROWNE 
Secretary 


Institution óf Mechanical Engineers, July 12 





The Stone in the Nest of the Swallow 


THE swallow stone is the agate pebble, called in French 
chdedoine—the name given to the chalcedony (NATURE, vol. xxi. 
R494), but the same virtue is attributed to the swallow herb. 

is the Cheldonwim majus, about which Britten and 
Holland, in ther ‘English Plant Names,” give the following 
quotation from Lyte :—‘* Chelidonium, that is to say, swallow- 
herbe, bycauce (as Plinie writeth) ıt was first found out by 
swallowes and hath healed the eyes and restored sight to their 
young ones that had harme in their eyes or have bene blinde,” 

Littré, in his great Dictionnaire, gives twoe quotations, in 
which Cidedoine is used in a botanical sense :— 


** Se vus avez as oils manjue 
Dune prenez celedoine et rue.” 


MS. St. Fean, 13th century, 


“ Aussi les guerit le jus de cheledoine, le lait de tithymal,”— 
fare, v. 21, 16h century, 


He also gives its meaning as the name of a precious sfbne, and 
adds: “Petits cailloux appartenant aux igaten op dit aussi 
pierres d’hirondelle.” With respect to its etymology he says 
he derives it from ‘‘xeaidérioy, de xeAiSdy, hirondelle, à cause 
q@’on disat que l’hirondelle se servait de cette plante pour rendre 
la vue à ses petits,” Wi.iiaM E. A, AXON 

Fern Bank, Higher Broughton, Manchester : 


THE CARIBBEAN SEA 


THE Coast Survey steamer Blake, Commander J. R. 

Bartlett, U.S.N., Assistant Coast Survey, recently 
returned from a cruise taking soundings, serial tempera- 
tutes, &c., in the course of the Gulf Stream, under in- 
structions from C. P. Patterson, Superintendent Coast 
and Geodetic Survey, has brought very interesting data 
ia regard to the depths of the western portion of the 
Caribbean Sea. 

The depths and temperatures obtained last year in the 
“Windward Pagsage” between Cuba and San Domingo 
were verified, and a few hauls of the dredge taken 
directly on the ridge in this passage. The data obtained 
render it very probable that a large portion of the supply 
for the Gulf Stream passes through this passage, and 
that the current extends in it to the depth of 800 fathoms, 
A few lines of soundings with serial temperatures were 
run from Jamaica to Honduras Bank, vid Pedro and 
Rosalind Banks, and it was found that the temperature 
of 393°, obtained at all depths below 700 fathoms in the 
Gulf of Mexico and the Western Caribbean, could not 
enter through this portioneéf the sea. But the tempera- 
ture at the depth of 800 fathoms on the ridge in the 
“Windwardse Passage’? between Cuba and Hayti was 
found to agree with the normal temperature of the Carib- 
bean and Gulf of Mexico, viz., 394°. Soundings were 
taken between Hayti and Jamaica, developing a general 
depth between these islands not exceeding 800 fathoms, 
except where broken by a remarkably deep channel con- 
necting the waters of the main Caribbean south of San 
Domingo with those north of Jamaica. This channel 
runs close to Heys with a greatest depth of 1,200 fathoms, 
and a general depth of 1,000 fathoms. Its course is 
northerly along the western end of Hayti, where it does 
not exceed a width of 5 or 6 miles; thence westerly, 
south of Navassa Island, with a tongue tothe northward 
between Navassa and Foxmigas Bank, and gnother to 
the westward between Foxmigas Bank and Jamaica, 

-A line of soundings was run from San Iago de Cuba 
to the east end of Jamaica, where a depth of 3,000 
fathoms was found 25 miles south of Cuba. This deep 
place was found by subsequent soundings to be the 
eastern end of an immense deep valley extending from 
between Cuba and Jamaica, to the westward, south of 
the Cayman Islands, well up into the Bay of Honduras, 
The Cayman and the Misteriosa Bank were found to be 
summits of mountains belonging to a submarine extension 
(exceedingly steep on its southern slope) of the range 
running along the south-eastern side of Cuba. This deep 
valley is quite narrow at its eastern end, but widens 
between the western end of Jamaica and Cape Cruz, - 
where the soundings were 3,000 fathoms within 15 miles 
of Cuba, and 2,800 fathoms within 25 miles of Jamaica, 
Near Grand Cayman the valley narrows again, but within 
20 miles of this island a depth was found of 3,428 fathoms, 
The deep water was carried as far as a line between 
Misteriosa Bank and Swan [slands, with 3,010 fathoms 
within 15 miles of the latter. On a fine between 
Misteriosa Bank and Bonacca Island there was a general 
depth of 2,700 fathoms, and a depth of over 2,000 fathoms 
extended well into the Gulf of Honduras. Between 
Misteriosa Bank and Chinchorro Bank the soundings 
were regular at 2,500 fathoms. North of Mistgriosa and 
Grand, Cayman, to the Isle of Pines and Cape San 
Antonio, the soungings were generally 2,500 fathoms. 
The serial temperatures agree, in relation to depth, with 
those obtained in the Gulf of Mexico, by Lieut. Commander 
Bigsbee, and in the Eastern Canbbean by Commander 
Bartlett; decreasing from the surface to»39}° at 700 
fathoms, or less, and constant at that temperature for all 
*depths below yoo fath%ms. At greater depths than 600 
or 7oo fathoms the bottom was always found to be 
calcareous ooze composed of Pteropod shells with small 
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particles of coral. These Pteropod shells, as noted in 

revious expeditions by different nations, appear to be an 
important factor in the determination of the movements 
of great bodies of sea-water. The ridge at the “ Wind- 
ward Passage” is bare coral rock, and on the south side 
the Pteropod shells were found to be much mare 
numerous éhan to the northward of the ridge. Soundings 
and seria? temperatures being the special objects of the 
course, dredgings were only incidentally attempted for 
the purpose of reconnoitring, as it were, the ground, and 
it was found that the area passed over was not nearly so 
rich in animal life as that in which dredgings were taken 
last year under the lee of the Windwar& Islands at the 
eastward of the Caribbean Sea, 

The development of the extraordinary submarine valley 
in the western Caribbean Sea is a matter of great 
interest considered as a physical feature. This valley 
extends in length 700 statute miles from between Jamaica 
and Cuba nearly to the head of the Bay of Honduras, 
with an average „breadth of 80 miles. Curving around 
between Misteriosa Bank and Yucatan, and running 
along between Cula and the ridge of the Caymans for a 
distance of 430 mules, with breadth of 105 miles, it 
covers an area of over 85,000 sguare miles, having a depth 
nowhere less than 2,000 fathoms, except at two or three 
points (the summits of submarine mquntains), with a 
greatest depth, 20 miles south of the Grand Cayman, of 
3,428 fathoms, thus making the low island of Grand Cay- 
man, scarcely 20 feet above the sea, the summit of a 
mountain 20,568 feet above the bottom of the submarine 
valley beside it—an altitude exceeding that of any moun- 
tain on the North American continent, above the level of 
the sea, and giving an altitude to the highest summit of 
Blue Mountain in Jamaica, above the bottom of the same 
valley, of nearly 29,000 feet, an altitude as great, probably, 
as that of the loftiest summit of the Himalayas above the 
level of the sea. 

For the deepest portion of this great submarine valley 
the Superintendent of the Cuast and Geodetic Survey has 
adopted the name of “ Bartlett Deep.” í 





ALBANIA AND THE ALBANIANS 


J eeut the dawn of authentic history the eBalkan 
peninsula seems to have been mainly occupied by 
two kindred Aryan peoples—the Hellenes in the south, 
the Thrako-Illyrians in the north. Since then, or, say, 
for some 3,000 years, this region has been swept by more 
- numerous tides of migration than almost any other 
country on the globe. Some of these waves, such as those 
of the Kelts 300 years before, and of the Goths 400 years 
after, the CHristian era, receded without leaving any 

ermanent traces behind them. Some, such as the 

omans, are still represented by the Dako-Rumanians of 
the Danubian principalities and their southern kinsmen, 
the Zinzars or Kutzo-Vlachs of the Pindus range and 
Thessaly. Others, such as the Ugrian Bulgars, have 
been aces or assimilated to the Slaves, intruders like 
themselves, while others again have either resettled the 
land, as, for instance, the Serbo-Croatians, or else, like 
the Osmanli of Tfrki stock, have seized the political 
control without making any serious attempts at colonisa- 
tion. The result is a condition of things absolutely with- 
out a parallel elsewhere—an utter chaos ofraces, languages, 
religions, clash of social interests and national aspira- 
tions, which has long threatened the peace of the world, 
and the means of reconciling which the wisest heads have 
hitherto failed to discover, 

But beneath and above all these strange vicissitudes 
and endless complications the two relatively aboriging! 
elements of the population still here and there hold their 
pours. The Helenes have done been largely, 

lavonised almost everywhere on the mainfand,’ although 


* La Grèce devint une Slavie, et Tidiome général fut une langue Slave ” 
Œ. Reclus, Lp 62). e 
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even here the old Dorians are still believed to survive in 
the Zakonians of the Spartan hills and the Mainotes of 
the Tænarum peninsula. The northern branch, also, of 
what has not inaptly been called the Thrako-Hellenic 
family still predominates, and even retains a certain 
vitality, in the Albanian highlands. Thracians, Pzeonians, 
Dardanians, Mcesians, and all the other eastern and 
northern members of the race have long been extinct as 
independent nationalities; but the Illyrian or western 
branch still continues to be represented by the Shkipetars 
in their original home, on the south-eastern shores of the 
Adriatic. „e : 

The term Albania, it is needless to say, possesses no 
administrative significance, nor even any very strictly-~ 
defined geographical limitations. Itis purely an ethno- 
graphic expression, though even in this sense ao longer 
qe conterminous with the people from whom it is 

erived. In its widest extent Albania stretches from the 
Montenegrin and Servian frontiers southwards to Greece, 
and from the Pindus, Grammos, and Char Dagh ranges 
westwards to the coast. Within this area are comprised 
three nearly coincident physical and ethnical divisions, 
for everything here seems to run in triads, so that the 
more technical dgta necessary to understand a somewhat 
intricate subject may be conveniently summed up in the 
subjoined series of tripléts :— 

I, THREE NATURAL Divisions.—1. Upper Albania, 
reaching as far south as the river Shkumbi, about 41° N. 
lat., and mainly comprised in the Drin basin. 2. Central 
Albania, between the Shkumbi and Voyussa rivers, 
mainly in the Ergent basin, 3. Lower Albania, or 
Epirus, thence to the present Greek frontier (Akarnania). 

IJ], THREE POLITICAL DIVISIONS. — The Turkish 
vilayets of Jsgodra (Skutari), Monastir or Qosowa, and 
Yanina, the two former stretching eastwards beyond the 
actual limits of Albania proper, most of the third awarded 
to Greece by the Berlin Conference, which has just con- 
cluded its labours in connection with the settlement of 
the new Turko-Gyeek frontier. e - 

IL]. THREE GREAT LAKES. ẹ-Those of Skutari, Okhrida, 
and Yanina, convenient landmarks, a curve described 
through which from about Antivari to Prevesa, both on 
the coast, will roughly mark the inJand frontier line of 
Albania proper. 

IV. THREE MAIN RACIAL ELEMENTS.—1. The old 
Thrako-Illyrian, now everywhere largely „intermingled 
with 2, The Slav (Serbo-Croatian branch) in the north, 
and with 3, The Hellenic (Dorian branch) in the south. 

V. THREE COLLECTIVE ETHNICAL OR NATIONAL 
NAMES.—I. sae peek the most general national ae 
lative of the people, whence Shkiperia (in the Northern 
dialect Sipenia) the country, and Shkipeia, the language ; 
from root Shkip, Shkup = rock; compare Greek, oxdredos ; 
Latin, spies æand Ptolemy’s old Dardanian town of 
Skupi. ence Shkipetar = hillmen, highlanders, ac- 
cording to the most accepted interpretation. 2. 4/banian, 
unknown, at least in this form, to the natives, yet of 
respectable antiquity, and now mainly current in the west 
of Europe and Greece. The word is usually referred to 
the Keltic or Aryan root ad, al = height, snowy crest, 
and has been connected with Ptolemy's Albani, a small 
tribe whose chief town was Albanopolis, north-west of 
the Lychnitis Palus (Lake Okhrida). As a general name 
it occurs first in the Byzantine writings of the eleventh 
century under the two forms *AhBavol and ’Apfavirat,’ 


1 That is, ”Hreipos, or “‘ Mainland,” so called no doubt originally by the 
Greeks of the adjacent island of Korkyra (Corfu) 

2 Kedgnus, Skylitzes, Anna Comnena In Georg. Akropol, (‘‘ Annals, 
c. 68) occurs the expression TÒ T&v "ApBaviTay LOvos. The forms Arberi 
or Arberniagfor the land, and Arberesht for the people are even still current 
amongst ghe Northern Albanians, and must at ono time have been very 
r the various Albanian colonies settled ın South Italy since tha 
atter half of the fifteenth century even now call themselves or 
Ar@eresh, and their language Arbriahte or Arbenshte In Greece 
-ApBayitla and ’ApBavlrns me current as equivalents of "AABavla and 


AA Bayés. e 


s» 


eneral, 
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and from the latter seems to have been formed, 3, 
Arnaut, the general Turkish designation, though more 
strictly applicable to the Muhammadan Albanians. Thus 
Arnaut, Albanian, and Shkipetar, all traceable to roots 
meaning rock, height, would be practically synonomous, 
and aptly descriptive of an essentially “highland” 1ace. 

VI. THREE MAIN ETHNICAL DIVISIONS.—1. Gheg 

Gepides) in Upper Albania, as far south as River 
bi, and penetrating eastwards across the Morava 
Valley nearly to Sophia, with detached enclaves in Servia, 
but on the other hand partly Slavonised on the Montene- 
grin frontier, Elsewhere the Ghegs are taken as the 
«purest representatives of the old Illyrian stock. This 
word, the origin of which is unknown, was a term of 
contempt originally applied to them by their southern 
kinsmen.* It has thus come into general use, although 
never employed by the people themselves, who use either 
the collective designation Shkipetar or the particular 
name of their tribe. 2. Toshk or Tosk (Toskides) in 
Central and Lower Albania, wherever not Hellenised. 
Originally confined to the Toskides proper of Toskeria, 
a small district on the right bank of the Lower Voyussa 
noith-west of Topedelen, this word has also gradually 
acquired gaea currency, and so farediffers from the 
corresponding Gheg that it is ere and esed by the 
ople themselves, at least throughout the whole of the 
oyussa basin. 3. The Zpirofs of the Vilayet Yanina 
from the remotest times largely intermingled with the 
Dorian Greeks, and now almost completely Hellenised. 
The term is of course rather geographical than ethnical, 
but very convenient in view of the political changes 
now pending in this district. In connection with these 
changes it will be useful to note that the Pindus range 
between Epirus and Thessaly is occupied by the Kutzo- 
Vlachs (tbe Kara-Guni or “ Black Capots” of the Turks), 
with decided Hellenic proclivities, religious, political, and 
social, though still speaking a corrupt Rumanian (neo- 
Latin) tongue. Even in Epirus the Toshk itself, wherever 
still spoken, is largely*mixed with Greak elements, and 
most of the Toshks themselves are here bilingual, speaking 
Greek and their mother tongue ‘ndifferently, while in 
Yanina, capital of the vilayet, Greek has long been 
supreme. Congequéstly the contemplated transfer of this 
territory to Greece, with which it has been uninterruptedly 
associated from prehistoric times,! cannot seriously affect 
the integrity: of the Albanian race or do any undue 
violence to their legitimate national aspizations. 

VII. THREE RELIGIONS: 1. Muhammadan every- 
where, but rather more general in the south than the 
north; 2. Orthodox Greek, almost exclusively in the 
south; 3. Roman Catholic, of Latin rite, almost exclu- 
sively in the north. From this it follows that the Ghegs 
are partly Moslem, partly Roman Catholic ; the Toshks 
partly Moslem, and partly Orthodox Greek ; the respective 
numbers being as under, as far as any such estimates can 
at all be depended upon in Turkey :— 


Moslem. Orthodox Greek. Catholic (Latin). Total 
Ghegs ... 400,000 50,000 150,000 600,000 
Toshks ... 600,000 200,000 — e 800,000 


The diffusion of Muhammadanism no more implies the 
resence of Túrki elements in Albania than it does in 
erzegovinia or amongst the Bulgarian Pomaks of the 

Rhodope Mountains. Like causes have produced lke 

results in all these places, and in Albania, when resist- 

ance ceased with the deash of George Castriota, most of 
the influential and better classes adopted Islam, while the 
peasantry, who never had much to lose or gain either way, 
remained christian, We sometimes hear it sałd that 
religion is a racial test in Turkey, but from fhis it is 
evident that the statement can be true only in a negative 
sense, It is safe to say that here no Christians are of 


% Here were the famous Oracle of Dodona and the no Iess famous rifers 


Acheron and Cocytus, which play such a conspicuous part in Greek mytho- gl 


logy, and here was one of the e: 


y seats of phe Dorians before they migrated 
sout ds. 





Tfirki stock :, but the converse is very far from being the 
case, for we'see from this table that in Albania alone 
there are no less than 1,000,000 Muhammadans who are 
not of Tûrki, but of Illyrian stock, apart always from a 
few Osmanli officials and others in the large towns. 
TRIBES.—It is not a little remarkable that the country 
which might almost be regarded as the cradle of*European 
civilisation has itself remained nearly stationary since the 
rude Dorians issued forth from the mountains of Epirus 
to the conquest of Peloponnesus. Of all the western 
Aryans the Albanians alone have remained in a semi-. 
pastoral state, and retained the primitive tribal organisa- 
tion. Both branches of the race, but especially the Ghegs, 
are still divided into a considerable number of pAzs or 
phar, that is, clans or septs, some of which, such as the 
Suliots in the south, and the Mirdites in the north, have 
acquired historic renown. George Castriota, the Scander- 
beg, or “ Alexander the Great” of the Turks, who almost 
single-handed for thirty years stemmed the torrent of 
Osmanli conquest, was Prince of the Murdites, and, the 
astounding valour and self-devotion of the Suliots form 
one of the most stirring episodes in the Greco-Turkish 
wars during the early part oPfhe present century. Recently 
also such tribal names as those of the Klementi, Hotti, 
Dukazin an@ others have been heard of in connection 
with the present political troubles on the Montenegrin and 
Albanian frontiers. As such troubles are likely to be of a 
protracted character, pending the definite settlement of 
the new northern and southern frontier lines, the readers 
of NATURE will probably be glad to have in the annexed 
table a complete classification of all the Albanian tribes :— 


MIRDITES :—Dukazin; Dibri ;{Mats or Matia ; Oroshi 
Fandi ; Kushneni, Spachi; Kuchi 
4 | PULATI :—Giovagni ; Planti; Kiri; Summa; 
F Toplana; Dushmani; Shalla; Shoshi 
© | Other semi- } Klementi; Hotti; Shrelli; Kastrati 
independent | Rechiluho ; Rioli; Posripa; Kopbki 
tribes, Grica Gruemir; Busagwit ; Gmdda; Trepchi 
fs proper of Toskeria ; Yapides or Liapes ; 
Kheimariots ; Khamides or Khumis 
Tyames ; Suliots 
s 
Of all the tribal associations by far the most important 
are the Mirdites, who, although numbering scarcely over 
20,000 altogether, form a powerful political factor ın the 
country. They constitute a Roman Catholic oligarchy, 
whose chief town is Orosh, where resides their prince or 
chief. The confederacy is fully recognised by the Porte, 
to which it is tributary, Amongst them has long been 
prevalent the custom of marrying none bit Turkish, or 
rather Muhammadan, women, carried off from the plains 
and baptised in the mountains, Their territory lies 
chiefly south of the Drin, and with the Pulati (“Men of 
the Woods ”), Klementi, Hotti, and other highland tribes 
between the head streams of that river and Lake Skutari, 
they are often collectively called Malliestr or “Black 
Mountaineers.”2 But they muet not on that account be 
confounded with the He Aer Montenegrins, as some 
writers have recently done.* 
OF the Toshk tribes the most influential are the Toshks 
proper on both banks of the Lower Voyussa ; the Yapides 


or Yagys, who ate the Lapides, Liapes, or Lapes of the 
Greeks, on the Akrokeraunian coast range asefar south 


1 Terms probably referable to the Aryan roots as the Greek trv, 
impl: blood relationshif, and @parpla, a wider tribal signification. 
plying | mal, mountain, and sy, Tact ee i 
3 F. Brancom C Ethnographie et Statisque de Ja Turquie d’Europe, 
Paris, 1877), speaking of the Kuchi, Klementi, Pulati, and Mati, says 
s) that “ toutes ces races sont Slaves,” But Ritter rar Hello von Samo 
| md Volker des osmanischen Reiches Vienna, 1877} with his usual 
accuracy, includes them amo the independent Albanian tribes of the 
| “ilayet of Skutari, So alsoe Reclug (I p. 188) and Vivien do Saint- 
Martm (Art. Albanfe, p 59).—' Leurs tribus les plus notables sont au nord 
du. Drin inférieur, entre les confluences des deux branches supérieurs du 
fleuve et le lac de Scutari les Kdement:, les Hoti, les Kastrati, et les 
1 Ponlatı, ou gens des forêts ” a 7 
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as the River Pavla, and the Khamids or Khamis between 
the Pavla and Kalama Rivers over against Corfu. Man 
of the Khamids, however, have already been Hellenised, 
and the rest form detached communities everywhere 
surrounded by Greek-speaking populations, as correctly 
indicated on the ethnological map of European Turkey 
ane Greege recently published by Stanford of Charing 

ross. œ 

Including*thé Albanian colonies since the fifteenth and 
sixteenth centuries settled in South Italy and Sicily, and 
many scattered Toshk settlements in the Morea, Attica, 
Eubcea, and the Archipelago, the whole race numbers at 
present considerably over a million and athalf, as under :— 


Upper Albania (Ghegs),. ... se 700,000 
Central and Lower Albania (Tosks) 680,000 
South Italy and Sicily o... ae 180,000 
Greece and Archipelago g0,000 

1,650,000 


LANGUAGE.—The broad distinction between the north- 
ern and southern branches of the race—lIllyrians or 
Ghegs, and Epiross or Toshks—dates from the earliest 
historic records, and was clearly recognised by antiquity. 
The parting line between the two was much the same 
then as now, being fairly indicated by the famous Roman 
road, the Via Egnatia, running from Dyrrachittm (Durazzo), 
on the Adriatic, through Okhrida and Bitolia (Monastir), 
to Thessalonica (Saloniki), on the Ægean. North of this 
great highway dwelt the Illyrians, Dardanians, and 
Peoniahs, all closely allied in speech, south of it the 
Epirots and Southern Macedonians, also represented as 
originally of kindred speech and like customs, though 
both were later on largely Hellenised.? The difference 
between the northern and southern dialects still persists 
in Albania, where alone the Thrako-Illyrian language 
survives, the Gheg and Toshk standing in much the same 
relation to each other as High to Low German, or even 
to Danish. Hence the extreme northern and southern 
tribes arë almost mutually unintelligible, although the 
the Toshks and Ghegs of the border districts (Ergent and 
Shkumbi valleys) are able to converse together. The 
Italo-Albanian Demetrius Kamardas accordingly takes 
the speech current in this central tract as the common 
“Tllirio-Epirotic” standard.3 . 

The linguistic affinities of Albania were long a source 
of great trouble to philologists, and its claims to member- 
ship with the Aryan family were only finally established 
beyond dispute by J. G. von Hahn.* But its position 
within the family itself can scarcely be said to have yet 
been satisfactorily determined. pone compared it, after 
his usual method, chiefly with Sanskrit, while others have 
regarded it af simply an archaic or even a corrupt variety 
of Greek. The truth would seem to lie between these 
extremes, and a more exhaustive study of the subject will 
probably show that in Albanian we have the only surviving 
link between the Asiatic and Greco-Italic branches of 
the Aryan family. An analysis of the southern dialect 
shows fhat of its roots about one-third are common to 
fEolic Greek, one-third to Italic, Keltic, Teutonic, and 


x Here was Ptolemy’s Albanopolis, and here is a maritime canton still 
called Arberia or Arberi, and in Gheg Arbona, that is, Albania. The inter- 
chango of r and Zis a prevailing feature in Albanian, as in French, Chinese, 
Polynesian, and so many other tongues, The peasantry about Frascati 
and elsewhere in the Campagna call the English /egaps? for Inglesi. 

2 Thus Strabo (vit.): “ Leaving Epidamnus and Apollonia (Durazzo and 
Poli) to fdtlow the Via E; we have on our right the peoples of 
Epirus, bordering on the Sic ea as far as the Gulf of Ambracia, and on 
our left the Illyrian highlands and the peoples, of that region as far as 
Macedonia and the Paonians ’’ 

3 “Sageo di Grammatologia comparata sulla Lingua Albanese,” Leg- 


+p 19 
4 In his ofasseal work ‘‘ Albanesische Studien,” Jena, 1854. . 
3 “Ueber das Albanesische,” Berlin, 1858 2 

6 Amongst otMers the anonymous author of tre introductory remarks to 
Stanford's Ethnological Map, who (p 8) speaks of the Albanians as 
** Greeks in their or: and Seay coma a, fact ‘now clearlf 
established . . by the study of the Albanian dialect, which modern com- 
paraire ppilolagy has shown to be but wxoihker form of the Hellenic 


Slavonic, the rest consisting of an unknown element 
assumed to represent the speech of the ancient Thrako- 
Illyrians. The Italic, Keltic, Teutonic, and Slavonic 
words may be referred partly to their common Aryan 
inheritance, y to contact possibly in prehistoric, 
certainly in historic times—the Keltic invasion third 
century B.C. ; Gothic irruption under Alaric; Roman rule 


-of five centuries ; Serb occupation of Upper Albania to the 


Prin from 640 to 1360 A.D. ; Bulgarian occupation of the 
central districts till 1019. : 

But what has been called the AZolic Greek element 
seems rather to date from a common pre-Hellenic period, 
for it oftén presents a more primitive phonetic system, 


and more archaic grammatical and lexical forms than? i 


the oldest Greek extant—forms which cannot be derived 
from Greek, but which are intermediate links between 
Hellenic and Asiatic Aryan. Thus the Albanian dolnesa 
= will (noun) explains the Greek fovħopar for Boàvopas 
connecting it with the Sanskrit varnamai. Alb. dera = 
door, stands between Gr. 6vpa and Sans. dvdra, Alb. neér 
or niér = man between Gr. d-yyp and Sans. nar. Here 
the organic a has become e both in Alb. and Gr., but Alb. 
has not taken the prosthetic a, a sufficient proof that it 
does not derive from, but belongs to an older period than, 
Greek. i acres forms point in the same direction. 
Thus the Alb. gehitive in fye, as in aflye = of him, answeis | 
to the Sans. séa, sya, and to the old Gr. eto, eo, oto = ov, 
as in peio, éuéo, poto, uov. The numerals, often so 
instructive in comparisons of this sort, place the matter 
in a still clearer light. Thus Alb. nyé, nya = one = Gr. els 
for &s, neutral £v ; xarrep = four, has the organic 4, 
which in Gr. becomes # (rérrap-es), Sans, Latvar, kalir, 
Lat. guatuor, Compare also Alb. gvash-te = six with the 
Sans. shash and Gr. é, where the Alb. g forms the inter- 
mediate stage between the original sibilant and the Gi. 
rough breathing. In shetfa-te = seven Alb. retains the 
sibilant, here standing on the same level as Sans, sapfan, 
as compared with Gr. énrd for cenrd. 

In other instances Albanian shows great corruption 
and phonetic deday, as mighty be expected ina rude, un- 
cultivated tongue never reduced to writing till quite 
recently. But the conuption and decay always proceed 
on different lines from those folloyed by Greek in its 
evolution. Thus Alb. 2éu-¢¢ (Skutari dialect naz) and 
Gr. éwéa = nine, have both lost the digamma preserved 
in the Sans. savan, from which each flows in ipdependent 
channels: Alb. nefan, nean, nën, nan, Gr. dvveFav, dyyeFa 
dyvéa, évvéa, here prosthetic a causing reduplication and 
loss of final v. ’ 

The general tendency of Albanian, as of Krench, is 
towards short and contracted forms, the suppression of 
middle and weakening of final vowels to e mute or em, 
This, combined with a somewhat barbarous system of 
orthography, half Greek, half Latin, which has here been 
replaced by a simple phonetic system, gives the lan e 
a decidedly rough and uncouth look, though it is by no 
means deficient in harmony, and what Kamardas finely 
calls a certain Hellenic “aura,” so that “at times we 
fancy we are listening to Greek instead of Albanian 
utterances.) nae 

The determination of the true position of Albanian is 
of such importance in the history of Aryan speech that 
the reader will probably excuse this somewhat dry 
excursus. Ta 

TYPE.—From many of the foregoing indications it is 
obvious that the Albanians cansby no means be regarded 
asa pure race. In popular works of travel or fiction a 
certain halo of romance is thrown over the people, who 
are reresented as endowed with almost classic symmetry 
of form and beauty. This is to some extent true in the 
south, swhere intermixture with the kindred Hellenes 
could scarcely be otherwise than beneficial, and even,in 


1 “Una certa aura, per cosi dire, d’ellenismo, che ti fa talora credere d 
udire parole greche invece di albanesi.” OB. cit., P- 19. 
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the extreme north, where the elements here absorbed 
belonged to some of the best Slav blood—Serbs and 
Montenegrins. But the plain and often even repulsive 
features met with in some of the central districts would 
seem to point at fusion with the Ugrian or Volga Finn 
Bulgarians, whose headquarters were at Okhrida, and 
who at that time (8th and oth centuries) had not yet been 
Slavonised. Nevertheless, the Albanians are on the 
whole a fine and even a handsome race, with long head, 
oval face, long thin nose, rather high cheek bones, small 
eyes, generally grey or blue, hair often fair or light brown, 
long neck, broad chest, slim and upright figures, But 
descriptions of course vary with the experiefites of the 
erver, Thus while Pouqueville speaks rather of black 
eyes, others describe the Toshks as essentially a blue-eyed 
and light-haired race. In general the purest type is found 
in the district between the Shkumbi and Voyussa, where 
Kamardas says that the language also is spoken in the 
greatest purity. North and south of this district both 
eople and language are more or less intermingled with 

Slav and Hellenic elements respectively. 

A. H. KEANE 





REPORT OF THE BRITISH MUSEUM 


TEE Parliamentary Report of thee Trifftees of the 
British Museum, which has been lately issued, 
tells us that during the past year much progress has 
been made in arrangements for removal of the natural 
history collections, and in preparations for their re- 
ception in the new buildings designed for them at 
South Kensington. New cases and fittings have been 
provided and erected for the departments of botany and 
mineralogy, and in part for that of geology; and the 
transference of these three collections to the new museum 
will probably be effected in the course of the present year. 
The galleries vacated by these collections will be at once 
made use of for the exhibition of objects of archzological 
interest which have been accumulating for many years, 
and from want of spae have been storetl away in imper- 
fectly-lighted rooms in tfe basgment of the British 
Museum. 

The whole of the zodlogical and geological portions of 
the India Museum at South Kensington, togethe? with 
the friezes from the Amravati Tope and other remains of 
ancient sculpture, have been made over by the Secretary 
of State ahd’ Council of India to the Trustees of the 
British Museum. The sculpture will be exhibited in the 
Museum ; the zoological and other collections have been 
removedgo the New Natural History Museum at South 
Kensington. 

Turning to Prof. Owen’s special report on the depart- 
ments of natural history, we are told that part of the 
work during the past year has been that of the prepara- 
tion of the collections for the pending fransfer to South 
Kensington. 

In the department of zoology Dr, Günther informs us 
that not less than 45,881 specimens have been added to 
the several parts of the collection ; of this, however, more 
than half is attributable to the collection of exotic butter- 
flies, bequeathed to the nation by the late William 
Chapman Hewitson. This is one of the most extensive 
and valuable collections of this group of animals that has 
ever been formed; it consists of 24,624 specimens refer- 
able to 5,795 species, many of which have been described 
by the testator in his § Exotic Butterflies,” “ Diurnal 
Lepidoptera,” and other works. The collection is in a 

ect state of arrangement and preservation, and by 

. Hewitson’s direction a catalogue of its contests has 
been prepared and printed at the expense of his estate. 
The testator attached to this bequest the condition that 
the collection should be called the “Hewitson Collec- 
tidn,” and should be kept in good order, preservatien, 
and condition, and in the same cabinets, and in the same 

e ; 
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order and arrangement, and under the same nomenclature 
as they should be at the time of his decease, until the 
expiration of twenty-one years from that time. 

Another important addition to the national collection of 
insects made during the last parliamentary year was the 
Wollaston collection of St. Helena Lepidoptera, consisting 
of 364 specimens, and including types of thirty-eight 
species, collected and described by Mrs. Vernon Wol- 
laston. This must be regarded as ore ôf the most 
important acquisitions of last year, as the accurate and 

erfect knowledge of the fauna and flora of so isolated a 
ocality as St. Helena at a given period will enable future 
investigators to determine exactly the changes which are 
taking place in oceanic islands, not only with regard to 
the composition of their fauna and flora, but also with 
regard to the specific characters of the animals and plants 
imported into them. 
our additions have been made to the well-known 
series of zoological catalogues in 1879, namely, the fourth 
volume of Mr, Sharpe’s “ Catalogue of Birds”; an octavo 
volume by Mr. C. O. Waterhouse, containing descriptions 
of typical specimens of coleoptera, illugtrated by coloured 
plates ; a volume containing descriptions of a number of 
new species of hymenoptefa by the late Mr. Frederick 
Smith, which the lamented author left nearly’ ready for 
publication at the time of his death ; and the third volume 
of Mr. Butlers “‘ Illustrations of Typical Specimens of 
Lepidoptera heterocera.” 

Mr, Waterhouse’s report on the Geological Depart- 
ment and Mr. Story Maskelyne’s on that of Mineralogy 
succeed that of Dr. Gunther, but we observe nothing of 
very special interest contained in them. Mr. Carruthers’ 
report on Botany records an important addition to that 
department ın the shape of the extensivé herbarium of the 
late John Miers, F.R.S., &c., the distinguished botanist, 
which he bequeathed to the Trustees. It contains the 
types of the species described in his numerous systematic 
works and memoirs, as far as they were ir his own pos- 
session, together with an extensive series of South 
American plants from various collectors, and many valu- 
able collections from other regions of the world. Besides 
the plants Mr. John W. Miers has presented to the de- 
arma the large series of original drawings made by 

is father from the living plants in South America and 
from dissections of plants in later years, 











MARCEL DEPREZS GALVANOMETER FOR 
STRONG CURRENTS 


PRACTICAL electricians have laboured up to the 
present time under a considerable difficulty in attempt- 
ing to measure the strength of very powerful electric 
currents, such as are, for example, employed in the pro- 
duction of the electric light. There has been no simple 
instrument suited to the rapid direct measurement of the 
strength of such currents, much less one that would 
measure any fluctuations of short duration. Ordinary 
galvanometers have not been equal to tht task, being 
adapted for a different class ofe work, usuallyof too high 
a resistance to be safely introduced into the circuit, and in 
general too leisurely in their movements to afford indica- 
tions of any rapid fluctuations, . 

Although the current furnished by a good dynamo- 
electric machinepsuch as those of Gramme, Siemens and 
Brush, may for most practical purposes be e@onsidered 
both continuous and uniform, the construction of these 
instruments could bardly leave any doubt on a priorz 
grounds that the current really consists of a number of 
successive impulses, which, although they may, as it were, 
rin igto one another and yield a continuous current, yet 
cause the strength of the current to be contintally increas- 
Jng and diminishing in rapid agree ; and indeed the 
telephone shows clearly that this is the case, for a low 
humming sound ıs héard in that instrument when its 
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terminals are joined to the two ends of an insulated wire, 
part of the length of which is laid parallel and near to the 
conducting-wire of the dynamo-electric machine. M. 
Deprez’s new galvanometer shows by the most direct 
evidence that this is the case, for when inserted in the 
circuit of any dynamo-electric machine its needle eis 
observed tg be in incessant vibration. 

The onfy jnstrument constructed previously to that we 
are about to describe, suitable for measuring strong cur- 
rents, was the tangent galvanometer of Dr. Obach, the 
essential feature in which consisted in the conducting- 
ring being made movable about a horizontal diameter, 
> and therefore capable of being adjusted $y inclining it at 



































a greater or less obliquity to any degree of sensitiveness 
between its maximum and zero, the horizontal component 
of the magnetic force of the current circulating in it being 
zero when the ring was laid over into a horizontal plane. 
M. Deprez’s galvanometer is, however, a much. more 
handy instrument, its indications are almost instan- 
taneous, and the deflections with very strong currents 
are not unreasonably great. To secure this end it has 
been neey to ie the needle of the instrument 
very light, and at the same time-to give it a very great 
directive force by placing it in an artificial “field” Avery 
great intengity. The needle consists of twelve or fifteen 


little pieces of soft iron wire set side by side transversely esses 


















































upon an axis of brass which is supported between 
two pivots, The axis carries also a light hand or 
index of straw or aluminium fixed at right angles to the 
little iron needles. This compound needle is placed 
between the limbs of a powerful permanent ‘magnet 
made of separately magnetised laminze superposed upon 
one another (as suggested by Scoresby and Jamin), and 
is thereby powerfully magnetised and directed into the 
horizontal plane. The coils of conducting wire are carried 
round the needle by being wound upon a light rectangular 
frame which surrounds the needle, but lies within the 
limbs of the permanent magnet. When a current passes 
the needle juntps almost instantaneously to its position of 
equilibrium, its oscillations being of extremely short 
‘duration. M. Deprez has also tried needles made up of 





Marcel Deprez’s Galvanometer for very strong currents. 


; several superposed layers of the thin sheet iron used in 


telephones, but the form shown in the figure is, on the 
whole, the most satisfactory in practical operation. One 
advantage possessed by the instrumegt is that it is inde- 
pendent of gravity and of the magnetism of the earth, and 
can therefore be used anywhere in any position. It will, 
therefore, be found to be a very convenient ipstrument 
for electrical engineers, but as its readings are not capable 
of bemg translated into values representing current- 
strengths by any simple trigonometrical function, sines 
or tangents, it would require to be graduated empirically 
by a process similar to the method of ‘calibration ” 
adopted for ordinary galvanometers by Melloni, before 
it could be regarded as more than a convenient galvano- 


scope. x 





e 
[It is onlySust to the memory of a man conspicuous 
within the circle of a not very large scientific class 
that more than a passing word stould be spoken over his 
grave before the grass has grown on it. I 
Wiliam Hallows Muller, whose life began with the : 
century, has lived far enough into it to experience what | 
is a happy fate for a scientific man ; he has seen the chief 
work of his life bear fruit; has seen the system he intro- 
duced holding its place in the face of other systems, and | 


recognised more and more as a permanent addition to the | as his starting-point, Miller, 


i t N and of Grassmann 
* PROF. W. H, MILLER | especially of Franz Ernst Neumann j 


it had been receiving development during the years of 
Miller's growth and manhood. , 
The chair of mineralogy at Cambridge was filled pre- 


| viously to 1832 by Dr. Whewell, and a well-known 


memoir on the geometrical treatment of crystal forms 
which Dr. Whewell contributed to the 7yansactions of 
the Cambridge Philosophical Society gave an impetus to 
the study of crystallography in England which launched 
Muller on his career, For, taki this memoir and Neu- 
mann’s treatise of 1823 (Beitrage sur Krystallonomie) 
who was a pupil of Whewell’s, 


agencies with which man may grapple with the problems | proceeded to develop a system of crystallography which 
that nature pyesents to him ; he has seen it developed, bet | was not published till 1838, but which was the most 


not superseded. 
Crystallography was Milter’s science. If had taken its® 
first shape in 


. 


importaht work of his life. i : , 
Pr. Whewell had aheady for some time recognised in 


e hands of Hauy in the decade of years his pupil the ability and accuracy that marked him out 
before he was born, and in those of Weiss, of Mohs, and for the career 
_ « 


he afterwards pursued, and in 1832 the 
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historian of the inductive sciences resigned his chair and 
used his disinterested influence to obtain the appointment 
of Miller as his successor, 

Previously to this, in 1825, Miller had taken his degree 
asa fifth wrangler, and he obtained some reputation as a 
tutor. In 1831 he published an elementary treatise on 
hydrostatics, and in 1835 one on hydrodynamics. They 
bore the mark of the same concise and precise treatment, 
and excision of all that was merely explanatory, which 
gave afterwards its character to his treatise on Crystallo- 
graphy, and probably deterred the ordinary student from 
that subject far more than any real difficulties inherent in 
the science. 

Already in 1829 he had published a crystallogiaphic 
notice of the forms of ammonium carbonate, followed in 
1830 by,two other memoirs, and thenceforward notices 
from time to time emanated from his pen on crystallo- 
graphy and on optical and physical subjects. 

Miller was thirty when he succeeded to the chair, which 
he occupied oe years. 

The system of Weiss indicated the position of a face 
on a crystal by expressing its intercepts on a system of 
axes in the form of integer multiples of the intercepta 
(parameters) of some other selected crystal-face on the 
same axes, Oia ia 

The system of Miller represented thé face by a symbol 
composed of threé numerals, or mdices, which are the deno- 
minators of three fractions with unity for their numerator 
and in the ratio of the multiples of the parameters ; and 
he asserted the principle that his axes must be parallel to 
possible edges of the crystal. 

The elegant way in which this mode of representing a 
face lent itself to yielding expressions for the relations 
between faces belonging to a zone (Że. faces that would 
intersect in edges parallel to the same line) gave it 
superiority over previous methods, due to its bringing the 
symbols of the crystallographer into a form similar to that 
employed in algebraic geometry. But though expressions 
were given for the relations connecting four crystal planes 
in a zone, the principle lugking in then? of the rationality 
of the anharmonic ratios of fouy such planes was not 
recognised, or at least was not announced as such, by 
Miller till 1857, ngr were the further results deducible 
from this principle ever propounded by him. It was by 
a pupil of Axel Gadolin’s and by V. von Lang inde- 
pendently that the limitations imposed by this principle 
on the variefies of crystal etry were first set forth; 
but Bravais had already deduced the necessity for these 
limitations by a parallel method of reasoning founded on 
the ideæof what may be termed a net-pile oF the centres 
of mass (Raumgitier), that is to’say, a parallepipedal 


“system of arrangement of molecules. But Miller's work 


consisted in working out into a beautiful system the 
indicial method of notation and calculgtion in crystallo- 
graphy, and obtaining expressions adapted for logarithmic 
computation by processes of great elegance and simplicity. 
The faces of a crystal he followed Neumann, ewell, 
and Grassmann in representing by normals to the faces, 
which are conceived as all passing through a common 
point; and this point is taken as the centre of an 
imaginary sphere, the sphere of projection. The points, 
or poss, in which the sphere is met by these normals, 
and which therefore give the relative directions in space 
of the faces of the crystal, can have their positions on the 
sphere determined by the methods of spherical trigono- 
metry. Moreover a great circle (zone circle) traversing 
the poles of any two faces will tı-, erse all the poles cor- 
reeodag to faces in a zone with them. 

By the aid of the stereographic projectior, which 
Miller also adopted from Neumann, he was akle at once 
to project any of these great circles on a sheet ef paper 
with a ruler and compasses, and for the purposes of the 
crystallographer elaborate edge-drawings of crystals*be- 
come of comparatively little importance. Millers systene 


then gave expressions for working all the problems that 
a crystal can present, and it gave them in a form that 
appealed at once to the sense of symmetry and appro- 
priateness of the mathematician. 

His book at length became recognised by physicists 
and by the higher school of crystallography as one to 
supersede what had gone before it, as is evidenced by its 
having been translated into French by np [ess a man 
than Senarmont, into German by Grailich, who added a 
valuable chapter to it on crystallographic physics, and 
inté Italian by Quintino Sella, and by its being now 
almost universally employed in crystallographic physics. j 

The future development of crystallography, there can be 
little doubt, will follow on the lnes laid down by Miller, 
whatever may be the direction that development will take ; 
and in the cause of higher scientific education, itis much to 
be regretted thatin a National School of Mining and Mine- 
ralogy like that established in Jermyn Street the elaborate 
and relatively clumsy system of notation introduced by 
Naumann should still be retained, to the exclusion of an 
incomparably more comprehensive and reasonable system 
which has at least the advant&ge not oaly of being English 
in its completed form, bug.of having been originated by 
mathematicians so eminent as Neumann, Grassmann, 
Whewell, agd Miller. For it is to be borne in mind that 
the (so-called) system of Naumann, apart from his long 
supeiseded Nene. treatise, is nothing but a system 
of notation for the general forms, and not for the particular 
faces of a crystal, and becomes more complicated in 
proportion as the symmetry of the crystal is more simple, 
Pie it is entirely useless in the methods of computa- 
tion, its symbols being actually converted by the modern 
crystallographer who uses them into the Mullerian symbols 
on every occasion when he wishes to deduce relations 
between faces and the zones to which they belong. 

Besides his memoirs descrıbing the results of crystallo- 
graphic measurement and certain tracts such as that on 
the gnomonic projection and on the ctystallographic 
method of Grassmann, Miller published in 1868 a tract on 
crystallography which was, in fact, a second edition of 
his original treatise. 

In 1852 he published his great work, for it was all his 
own, on Mineralogy, modestly entitled a new edition of 
the “Elementary Introduction to Mineralogy, by the 
late William Phillips,” by H. J. Brooke and W. H. Miller. 
The publication of this severe little volume was an epoch 
in the science it illustrated. It contained a mass of 
results obtained by Miller with all his accuracy and all 
his patience through many years, and tabulated in his 
usual concise manner, It may be said to have fired the 
zeal and directed the general form of the greater but still 
uncompleted work of his friend Des Clofzeaux. It is a 
monument to Miller’s name, though he almost expunged 
that name from it. Like other work of his it may be 
merged in the larger works of newer men, but it will not 
be supeiseded, and will always have to be referred to. 

One of the great works of Miller’s life was the 
restoration of the standards lost in fhe fire which 
destroyed the Houses of Parliament. eThe micro- 
scopic accuracy of his mind here had a congenial 
task; and another conspicuous quality of that mind 
had to be brought into play in devising the elaborate 
precautions to be taken in order that the balances and 
apparatus empfyed might be sufficiently sensitive, and 
at the same time absolutely accurate when cinsiderable 
weights were under determination. Indeed there was no 
faculty for which Miller was more remarkable than this of 
devising readily the most simple means of making an 
experiment and the apparatus needed for it. 

Pk room at the Cambridge Museum was a storehouse 
of such simple and almost improvised furniture, embrac- 
ing forms oF apparatus needegl- by a crystallographer and 
observer using opticql instruments: a little heliotrope 
suggested to him by a crack in the window of a railway 


e. 
. 


a 


Fuly 15, 1880] 


carriage ; a clock of wondrous simplicity and accuracy, 
the motive power of which was a drop of water, a fresh 
drop always waiting ready to be picked up and to give its 
impulse to the returning arm of the escapement; a gonio- 
meter, consisting solely of a block of wood with a straight 
edge, and an upright wire with its end bent round so ag to 
carry a cerk with a second wire on which the crystal was 
fastenedyand hy which it was adjusted for measurement on 
Wollaston’s method, the angle between two positions of 
the straight edge being found by the aid of a pair of 
compasses and determined by a continued frattion. 
These are a few only of the marvels of ingenuity which 
every one admitted to that interesting foom will remem- 
ber ; and there were implements of observation fashioned 
out of the simplest materials—deal, cork, glass tube, wire 
—by the hand of their inventor, rough to look at, but 
exact in their performance. Nor was there any man who 
better appreciated the elaborate mechanism of an impor- 
tant instrument; no one, for instance, who could make 
an afternoon at,the Greenwich Observatory more inter- 
esting and suggestive alike to the instructed student and 
to the uninforme¢ visitor. * 

Such was the work of Miller. Personally he was quiet, 
unobtrusive, but observant; retiring, almost shy, in his 
manner, but in the highest degree genial and full of 
cordiality when this curtain of instinctive restraint was 
drawn aside and you met the man ‘himself face to face. 

He was a traveller. Impelled by his old master Whe- 
well to the study of German as necessary to a mineralo- 
gist, he spent many a long vacation in the German and 
‘Tyrolese haunts of the mineralogist, and lost no oppor- 
tunity of exchanging speech and therewith winning the 
esteem of the masters of his science on the Continent. 
Most of those contemporaries he survived. Mitscher- 
lich, Gauss (who paid him the just tribute of compliment- 
ing him with having “exactly hit the nail on the head” 
in his Crystallography), Dove, Gustay Rose, Haidinger, 
Prehaupt, Wohler, Sartorius von Waltershausen—names 
many ofthem but yesterday of living workers, were those 
of silent men before Miller's grave was closed, but they 
and Miller had in life been united by esteem and regard, 
and in some cases by warm friendship. 

Of the travels which thus brought friendships and new 
scenes home to him, and in which he acquired* valuable 
additions to the mineral collection at Cambridge, he had 
other pleasant records in the sketch-books which his 
constant eompanion, Mrs. Miller, filled as they journeyed. 

Those who know the broad strath of the Towey above 
Llandilo in Carmarthenshire will remember, near its head, 
in the neighbourhood of Llandovery, a pretty gentleman’s 
seat named, Velindra. This was Millers birthplace. 
Here his father, Captain Francis Miller, had settled 
towards the close of the last century, after fighting as an 
officer in the English army throughout the American War 
of Independence, and after losing a good estate which 
he possessed in the Boston Government, and which he 
never recovered, He too came of a fighting family, and 
doubtless something of the independence, the reserve and 
gentlemanly courtesy of the crystallographer came to him 

rough this inheritance, 

The valuable collection of minerals at Cambridge was 
largely the fruit of Prof. Millers long-vacation rambles. 
The addition to it of the collection of Mr. Brooke, pre- 
sented by his son, the late Mr. Charl@s Brooke, was an 
appropriate gift, considering the illustrations Miller had 
so copiously drawn from that collection for the important 
treatise on Mineralogy, to which Ife modestly gave the 
title of an edition of Phillips’ “Mineralogy,” by Mr. 
Brooke and himself; the real authorship of all that made 
the book jnvaluable to the true mineralogist betng his 
whose name stood last, though for ever greatest, on th 
title page, re e è ° 

Some of his later years were devoted to arranging in 


the New Museum at Cambridge the collection he hade 
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done so much to form. He did not live to make a cata- 
logue of it, though Mr. Lewis, who during Prof. Miller’s 
illness was intrusted with the duly of acting for him, has 
commenced the laborious work of a register, as a 
preliminary to a catalogue. 

There have been rumours that a change would be 
made in the character of the chair before the appoint- 
ment of a successor to Prof. Miller, Considering that 
put for the two mineralogical chairs at the two great 
universities of England the study of crystallography 
otherwise than ‘as an almost childish adjunct to popular 
lectures og mineralogy would have been extinguished in 
England, it may be worth while to urge that the signifi- 


cance of St Sey ae ge structure as a key to great 7 
ems, an 


physical ro probably too, when the chemists 
ave awakened to the fact, as a key to some of the newest 
problems in chemistry, gives to crystallography a very 
considerable claim for recognition among the subjects 
taught in the university that produced the greatest 
crystallographer of our time. N. STOREY MASKELYNE 


PAUL BROCA 

WE regret extremely to have to announce the death of 

this distinguished physician and anthropologist, 
which took@lacg suddenly at Paris on Thursday last. He 
had attended a meeting of the Senate, of which he had 
lately been elected a member, and died during the night 
in consequence of the rupture of an aneurism. He was 
fifty-six years of age, born at St. Foy, in the Gironde, 
educated for the medical profession, and became Pro- 
fessor of Surgical Pathology at Paris. He soon acquired: 
a high reputation by his researches in cerebral pathology, 
and continued to devote himself with great zeal to hospital 
work and clinical teaching to the last; but it is chiefly in 
consequence of his having taken up the subject of anthro 
pology that he has obtained a world-wide fame, and occu- 
pied a position which it will indeed be difficult to fill up. 

Twenty yeais ago the science of physical or anatomical 
anthropology wąs in-its infancy and all investigations 
were at variance even as to the methods to be pursued in 
its cultivation. Bioca devoted many years of unceasing 
activity in endeavouring to define, systematise, and perfect 
these methods. Thethoroughness and en with which 
he threw himself into any research which he undertook 
were marvellous, and only equalled by the clearness and 
facility of expression with which he communicated his 
results to others. His series of essays on various sub- 
jects connected with craniometry, published in successive 
numbers of the Mémoires of the Société d’Anthropologie 
of Paris, and the Revie which he founded and his 
“Instructions craniologiques et craniométriques,’’ with 
the introduction of numerous neat and happily chosen 
terms for descriptive processes, have made an immense 
advance in the @rogress of the science, 

Happily Broca’s perfect simplicity and amiability of 
character, his pure love of science for its own sake, 
and his readiness to help those engaged in pursuits 
similar to his own, have inspired with enthusiasm most of 
those who eame in contact with him; and he has created 
at Paris a school which it is to be hoped will carry on the 
work which he inaugurated. We may take occasion to 
notice his scientific work in greater detail in an early 
number. : 





THE UNITED STATES WEATHER MAPS, 
SEPTEMBER, 1878 
JN the description of the United States Weather Maps 
for August, 1878, attention was drawn to the fact 
(vol. xxéi. p. 36) that in that month atmospheric pressure 
was tinder the normal over a broad belt going half- 
way round the globe, extending from the Rocky Mgun- 
tains across the United States, the Atlantic, Europe,.and 
thence into Asia as far as the valley of the Lena, and the 
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beating of this abnormal distribution of the pressure on 
the temperature, winds, and rainfall of this large and im- 
portant part of the lobe was adverted to. In the Sep- 
tember following, the U.S. Weather Map for which 
appears with this notice, great and radical changes in the 
distribution of pressure took place—such as a change 
from a large defect from the normal pressure to a large 
excess above it in the New England States, South Britain, 
Central Europe, South Africa, and New Zealand; and oy 
the other hand, a change equally striking from a large 
excess above the normal to a large defect from it over the 
‘West India Islands, South Greenland, Iceland, North 
Britain, and the whole of Southern Asia from the Bay of 


„~ Bengal to Japan. Asit is still premature to speculate on 


the causes of these enormous changes in the distribution 
of the mags of the earth’s atmosphere and the still more 
enormous forces called into play in effecting them, we 
must content ourselves with stating them a little more in 
detail, and drawing attention to some of the more im- 
mediate and striking climatic consequences which followed 
in their train. 

In North America pressure fell most below the normal 
about Lake Winnipeg, and southwards over the region 
traversed by the upper tributaries of the Missouri and 
Platte Rivers, This region of low pressure wgs extended, 
though in a less pronounced form, t8 the south-east, 


opening ain, however, on approaching Florida, to 
o'o90 inch, the greatest depression below the normal in 
the Bahamas. Over the Gulf States and westward 


through Texas and California, pressure was above the 
average; and to the north-eastward of the region where 
pressure was low it rose gradually, till in the Gulf of 
St. Lawrence it stood at 0'133 inch ın excess of the 
average 

This high pressure extended across the Atlantic, and 
thence overspread Ireland, England, the northern half of 
France, Germany, all Russia except the extreme south 
near the Black Sea, and on into Siberia as far as the 
valley of the Tobol already stated, the southern half 
of Africa and the whole of New Zealand had a pressure 
considerably above their normal, theexcess in the northern 
island of New Zealand being about o'150 inch. 

To the north of the European belt of abnormally high 
pressure there was a widespread region of low pressure 
including South Greenland, Scotland, Denmark, and 
Scandinavia, the centre of greatest depression being 
.0°209 inch below the normal in the north-east of Iceland. 
On the other side of the European belt of high pressure 
lay a most extensive stretch of low pressure covering the 
Spanish peninsula and the rest of Southern Europe; the 
north of Africa, all Asia, except Siberia to westward of 
the Tobol River and a small patch including the Lower 
Amur, the East India Islands, and the whole of Aus- 
tralia. In this widespread region centreg of still deeper 
depression were formed in Italy, the Upper Obi, Western 
India, Southern China, and the south-eastern division of 
Australia, the depressions below the normal pressures of 
these five regions being respectively 0'133 inch, 0'146 
inch, 0’084 inch, 0'070 inch, and 0136 inch. „The sharp- 
ness with which the regions were marked off will be seen 
from the statements that in their relations to the normals 
pressures showed differences of a fall of 0'342 inch from 
Nova Scotia to Bernfiord in Iceland, 0-329 inch of a rise 
from Bernfiord to Cork, and 0'153 inch of a fall from 
Cork to Rome, and 0'290 inch of a rise from near Mel- 
bourne to Napier in New@ealand. 

In the United States, temperature was under the average 
on the western side of the area of low pressure, the de- 
ficiency from long. 98° W. to the Rocky Mountains *being 
from 1°°§ to 3°0,. This low temperature extended far to 
northward, the deficiency from the normal amounfing to 
4°", at York Factory, Hudson Bay. In the region of high 
pressure which overspread the New England States the 
rainfall was small,and temperature from 1°'5 to 3°5 above 
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the normal. On advancing, however, to the north-east? 
temperature fell to near the average in Newfoundland: 
which lay just on the western outskirts of the great baro- 
metric depression which had its centre near the north- 
east of Iceland. Greenland was completely enveloped in 
the western division of this depression, and there it will 
be seen that winds were northerly and easterlysand tem- 
perature consequently fell to 4°'o below norfnal On 
the other hand, Scotland occupied the south-eastern 
segment of the barometric depression, and there, conse- 
quently, winds were west-south-westerly ; temperature 
was from 1°'o to 2°o above the average; and the rainfall 
in the west of thé country from 40 to 110 per cent. above 
the average; whereas near the east coast it was about, or 
rather slightly under, the average. Thus in Scotland the 
distribution of the rainfall of September was the reverse ot 
what prevailed in August, the weather in the latter month 
being fine and dry in‘the west, but wet and backward in 
the east. These differences of weather were occasioned 
by the circumstance that in August the centre of greatest 
barometric depression was to the south-west of Ireland 

thus resulting in rain-bringing “easterly vinds in Scotland 
with the distribution of the rainfall stated above ; whereas 
in September the centre of the barometric depression 
was near end thus resulting in rain-bringing westerly 
winds in Sco 4 and consequently unfavourable weather 
in the west, but favoutable weather in the east for the 
ingathering of the harvest. f 

‘Temperature was about the average in England, slightly 
under it in France and Western Switzerland, buf above 
the average over the whole of the rest of Europe, and 
eastward into Asia as far as the area of high pressure 
extended. The greatest excess of temperature over this 
extensive region occurred in the great plains of the 
Danube and the Dnieper, where it amounted to from 
4°0 to 5°°6, In Italy the excess was small, and in Sicily 
temperature even fell 1°4 below the average, and this 
area of low temperature was continued to the north-west 
through France. Another breadth of low tenfperature, 
falling however nowhere lower than 2°0 below the normal, 
extended from the Caspian Sea as far to the north-east as 
the head-waters of the Yenisei, in other words over the 
western side of the barometric depression which over- 
spread fhis part of Siberia. To the eastward of the 
Yenisei temperature was above the average, but only 
slightly so, nowhere exceeding 2°°0. | : 

The greatest barometric depression in Australia lay off 
the coast south of Melbourne, and in accordance there- 
with, keeping in view the law of the winds of the southern 
hemisphere, the prevailing winds were N.E. and N. at 
Gabo Island and Melbourne, and N.W. and W. at Sand- 
hurst and Portland; in other words, with thé distribution 
of pressure described, equatorial winds blew over this 


-part of Australia, and the temperature rose at Wilson’s 


Promontory to 3%2 above the normal; and the winds 
being land winds, the rainfall, particularly at places in 
the interior, was considerably below the average. In 
New Zealand pressure was not only papa ig hart nae in 
the north than in the south, bitt also much higher rela- 
tively to the normals, and it was also higher in the west 
than in the east. Under this distribution of the pressure 
and the strong equatorial winds resulting therefrom, 
temperature rose above the normal over the whole of 
New Zealand, th® excess being nearly 4%0 at Dunedin, 
Christchurch, and Napier. S 


Oe ee aon or ' OT 


NOTES 
Tr was scarcely to be expected that the debate last Friday in 
the House af Commons on Mr. Roundell’s motion for the com- 
plete abolition of the clerical headshjps and fellowships at Oxford 
and Cambridge should hawe had any other ending than it had. 
The Government thought it scarcely fair to the University Com- 
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missioners to interfere with what is regarded as one of the 
points which they are bound to consider. At the same time it 
is believed that the Commissioners are favourable to the almost 
complete abolition of clerical tests, and if this is one result of 
their deliberations, it seems to us their appointment will not have 
‘been in vain, The memorial on the subject, with 800 signatures, 
presented te Mr, Gladstone, could scarcely be more influential. 
Among the names are those of Sir G. Jessel (Master of the 
Rolls), Sir Henry Thompson, Dr. Risdon Bennett (President of 
the Royal College of Physicians), Mr. Darwin, Prof. Huxley, 
Mr. A. R. Wallace, Dr. W. B. Carpenter, Dr. Abbott, 
numerous members of Parliament, the Reesidents of the 
Congregational and Baptist Unions and the Dissenting 
Deputies, the professors of most of the Nonconformist 
colleges, and several hundred graduates of the Univer- 
sities of Oxford, Cambridge, London, and Scotland, It 
seems clear that the days of this remnant of an age of in. 
tolerance are numbered, and that in the near future Oxford 
and Cambridge wil be as untrammelled by antiquated restric- 
tions as the Londoy and Vigtoria Universities, The central 
institutions of these bodies have e developed with a marvellous 
rapidity, one cause of which, we must believe, has been the 
perfect liberty of teaching. University College, as we intimated 
last week, feels urgently the necessity of morg elSow-room, and 
yesterday the foundation of Victoria University was celebrated 
at Manchester, where Owens College, the nucleus of the Uni- 
versity has developed quite as rapidly, at least, as her elder sister 
of London, When Oxford and Cambridge have been brought 
as much abreast of the age as the two younger institutions, an 
impulse will be given to higher education in this country, and 
an encouragement to research in all departments of learning and 
science, that in time will bring us on a level with Germany 
in respect of University education, 

No more satisfactory token of the rapid progress of liberal and 
just ideas ag to the proper functions of universities could be de- 
sired than the tone of the leading article in the Times of Tuesday 
in connection with the Victoria University ceremonies at Man- 
chester, After giving a melancholy picture of the disastrous 
effects of the existing system at Oxford and Cambridge, both on 
crammers and crammed, the Zīmes gives what is evidently ‘its 
ideal picture of university life. ‘‘Let us imagine,” the leader 
concludes, “a body of professors employed not in examining or 
in cramming, but in original research or original work of some 
sort, pushing forward the bounds of knowledge, adding new ideas 
to the possessions of the human mind, creating, in short, and nct 
merely appropriating or aiding and testing the appropriations of 
other people. ‘The stimulus of such work as this would be felt, 
we may be sure, by all who come in any sense within its range. 
The example would be contagious. Original workers will 
be in no want of pupils, whether they seek for them 
or not. When valuable ore is being dug there will always 
be some one wjth a due sense of its worth ready and eager 
to pick4t up. It is for the promotion of such work as this that 
great funds 8nd great institutions most pioperly exist. The 
professions and trades of the country have their own appointed 
rewards, ‘The successful barrister or the successful merchant 
may or may not have been a university student. It is not in 
any case the chief duty of a university to assi% him in the attain- 
ment of hi$ rank, first to sharpen his tools for him and then to 
keep him in funds during the interval while he is waiting to use 
them. The professions and trades can héid their own very well 
without such adventitious help as this, Origmal work is not so 
directly 1emunerative ; to the individual engaged upon it it may 
not be remunerative at all. It often bears fruit slowly, but it 
bears it abundantly in the. end. Jt needs, therefore, and 
justifies the special encouragement which a unfversity can most 
obviously provide. The Victoria Uni¥ersity has its life before it. 


It can choose its own course, It may become a machine for 
turning out second and third-rate intelligences, a sort of pro- 
crustean bed, so constructed as to bring its sons as nearly as 
possible to the same intellectual stature and equally to forbid 
any of them from falling far short of it or from exceeding it. 
Or it may propose to itself another aim, and may seek princi- 
pally to aid in the creation of knowledge rather than in its 
distribution, and even weighing out,” We are pleased to find 
the views we have so long advocated finding acceptance in so 
influential a quarter, and we commend the article to the earnest 
consideration of the University Commissioners, 


THE second annual meeting of the Index Society was held on 
Friday last, the gth inst., in the rooms of the Society of Arts, 
when His Excellency the American Minister, Mr, J. Russel! 
Lowell, presided. The Report contained an account of the work 
already accomplished and of that which is in hand or can be pat 
ia hand when the list of subscriptions is enlarged. Many of the 
Indexes issued through the Society refer to literature and history 
matters, but science is not overlooked. A Handbook of the 
Literature of Botany, by Mr. Daydon Jackson, the secretary of 

ethe Linnean Society, is just ready for the press, and a companion 

volume for meteorology is proposed. Indexes of Logic and 
Anthropologyglso fnd @ place in the list of schemes, Besides 
the formal business “at the meeting, resolutions were passed for 
the appointment of committees to consider the best means of 
carrying out the following objects —(1) The indexing of bio- 
graphical collections, especially those contained in the Gente- 
man’s Magazine and the Annual Register : (2) the indexing of 
Roman antiquities and remains in Great Britain; and (3) the 
opening of an office to contain the printed and MS. indexes. 


WE have already called attention to the fact that the friends of 
the late Prof, Alfred Henry Garrod, F.R.S., being desirous of 
possessing some memorial of him, it has been agreed, after due 
consideration, that this object will be best effected by the re- 
publication in a collected form of all separate memoirs and 
papers, both zoolofical and phygiological, prefaced by a bio- 
graphical notice and portrait of the author. A committee has 
been formed to carry out this object, gonsisting of Prof. W. H. 
Flowers, LL.D., F.R.S., P. L. Sclater, Ph.D., F.R.S., Dr. A. 
Gunther, F.R.S., O. Salvin, F.R.S., F. M. Balfour, F.R.S., 
Prof, E. A. Schafer, F.R.S., G. E Dobson, E. R. Alston, 
Prof. F. Jeffrey Bell, W. A. Forbes, secretary, * It*is estimated 
that Prof. Garrod’s collected papers will form a volume of about 
500 pages, royal octavo, illustrated by twenty-five plates and 
numerous woodcuts, Each subscriber to the fund will be en- 
titled to receive a copy of the work for every guinea subscribed. 
Intending subscribers are requested to forward their names, and 
to state the amount they are willing to subscribe, to the Secre- 
tary of the Garred Memorial Fund, 11, Hanover Square, 
London, W. 


Dr, J. H. GLADSTONE, F.R.S., has presented 100/. to the 
Research Fund of the Chemical Society, 


THE French Government has allotted M. Pasteur the sum of 
50,000 francs for the purpose of enabling him to carry out his 
researches on the contagious diseases of animals, 


WISHING to devote himself exclusively to scientific pursuits, 
Admiral Mouchez, director of the Paris Observatory, has asked 
to be placed on the retirement list, a request which has beer 
granted by the Ministry. 

‘THE well-known mathematician, Prof. C. W. Borchardt, died 
at Rudersdorf, near Berlin, on June 27. He was formerly 
Professor >f Mathematics in the Mihtary Academy, and of late 
years Professor in the University of Berlin. Since 1856 he was 
edxtor of the Yournal for Pure and Applied Mathematics, the 
oldest of the existing mathematical periodicals. : 
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THE death is announced, at the age of fifty-seven years, 
of [Dr. Karl Neumann, professor of history and geography in 
the University of Breslau; his name is well known to students of 
historical geography. 

At the /&e in Paris yesterday the electric light played a 
prominent part. It was used to illuminate the fountains of the 
Tuileries Gardens, the upper part of Notre Dame, the Bourse, 
the dome of the Panthéon, Porte Saint Denis, and several other 
public places, besides private buildings. One of the met 
interesting experiments was that of M. Serrin from the top of 
his house, facing the Place de la République, where the gas 
companies organised an unrivalled display. M. Serrin has 
invented an apparatus which has been already tried with great 
success, and may be moved in any direction with an amazing 
velocity. «His powerful ray of light describes curves in space 
visible at an immense distance. Some new forms of regulators 
were exhibited for the first time on this occasion. The fée, 
being ‘national, was celebrated all over France in the 40,000 
communes or townships of the Republic, and the electric light 
was used in the provinces as well as in Paris. The most 
notable display was probably at Rouen, where a group ofe 
sixteen Siemens lights, of a power of gay 100,000 candles, 
was placed on the top of the spire of the Cath edrgl. 

THE several improvements in the National Library of Paris 
have resulted in a large increase in the number of readers, In 
1869, when the new hall was opened, the number of readers 
was 24,000, who used 71,000 volumes exclusive of the library 
of reference. In 1879 the number of readers was 63,000, 
and of volumes used 230,000. It must be added that other 
libraries are open to the public in Paris and largely frequented, 
such as the Conservatoire des Arts et Métiers for mechanical 
science and physics, the Muséum d'Histoire Naturelle for natural 
history; the Mazarin St. Genevieve, for general purposes; 
the Sorbonne, École de Droits, Ecole de Médecine, &c., for the 
general public, as well as for students, Readers are admitted to 
the National Library r@ading hall only by tickets; a special 
room has been opened to tl public, and is also largely fre- 
quented. The present hall is only provisional, and a new one, 
on a larger scale will he opened very shortly. 

A TRIAL has just been made on the measured mile in “Stokes 
Bay, under the superintendence of the Steam Reserve and in the 
presence of-the Controller of the Navy, of a service steam 
pinnace propelled by the Mallory screw. This is the first appli 
cation of the American invention in the English seivice, and 
much integest was manifested as to the results of the trial, The 
propeller, which was fitted to a pinnace constructed specially for 
the purpose, is capable of being turned to any angle by means 
of a pinion and gearing, like an ordinary rudder, with which it 
dispenses. The boiler is stowed away unger the forecastle, 
while the cylinders are placed at the stern and act directly upon 
the vertical shaft which turns the screw. Six runs were made 
with the engines going ahead and two with the engines going 
astern, there being scarcely half a knot’s difference in the mean 
speed realised, 8'828 knots being obtained whil@ going ahead 
with 339 revolutions, and 8'451 knots going astern with 340 
revolutions, The engines were reversed from full speed ahead 
to full speed astern in ten seconds. But the most remarkable 
results were obtained in turning, the little craft showing such 
remarkable handiness that it not only turned in its own length, 
42 feet, but was put by Cof Mallory through the movements of 
a quadrille, chaining, setting to partners, and galloping to places, 
She made a circle to starboard in thirty-six seconds, andewithout 
stopping, made a second circle to port, thus completing the 
figure 8 in thirty-seven seconds, The trial was deemed satisfac- 
tory, but the vibration at the stern was so great that the after 
pert of boats fitted with the Mallory propeller will require td’ be 
specially strengthened. 


THROUGH the kindness of General Myer we have received 
some further details concerning the extraordinary memory 
credited to the man in charge of the hat room at the Fifth Avenue 
Hotel, New York, referred to in NATURE, vol. xxi. p. 562, He 
isan Irish-American about thirty years of age, Gilmatin by 
name, and has occupied his present position about a year, His 
sole duty consists in looking after hats during meal hours. The 
fact of his possessing a remarkable memory is indisputable, but 
still he is not looked upon as'a prodigy by the hotel officials. 
They state that a Tommy Hart, now dead, who figured con- 
spicuously in the ‘‘Stokes trial,” was for a long time in charge 
of their hat-room, ‘and was this man’s superior as regards 
memory, and cited other instances of men now employed in 
different hotels throughout the country whom they consider his 
equals, It is very evident, however, that he possesses a 
wonderful talent for selecting the right hats, and mistakes are 
rare with him, 


THE suggestion made by A. Martin with regard to radiometers 
(British Fournal of Photography, July 9, p. 312) is a very obvious 
one, and has been made dozens of times, We believe that soon 
after Mr. Crookes commencedworking with Becquerel’s Iumi- 
nous sulphides he tried to get a radiometer to move by means 
of the light gwen out by these bodies after insolation. He used 
them painted on one side of the vanes of a radiometer, and also 
as luminous screens outside the radiometer to act on the darkened 
vanes, but it was all to no purpose. The light evolved was too 
faint to have any effect. It is just possible that if a foom were 
entirely coated internally with Balmain’s luminous paint and 
excited by sunlight or burning magnesium, a radiometer might 
revolve in it for a short time, but even this is not likely to occur. 
The most sensitive radiometer will not turn to a candle more 
than twelve feet off, and the torsion-balance photometer will only 
just move to a candle thirty feet off; yet the illumination given 
by a candle at this distance is far greater than amy we have seen 
produced by the luminous sulphides. . 


FURTHER accounts of the earthquake in Switzerland on 
Sunday week prove it to have been one of the most severe and 
widespread which has happened in Switzerland for several years. 
It was fglt in the Central and Pennine Alps, at Berne, Zurich, 
Payerne, Andermatt, on the Lake of Lucerne, in the Bernese 
Oberland, in the cantons of Geneva and Vaud, and doubtless in 
Savoy. The principal seat of disturbance was in the Valais, in 
the neighbourhood of Visp and Brieg. In both places the shock 
was preceded and accompanied by aerial noises and underground 
detonations. The time of its occurrence is variously stated at 
9.20 and 9.30 a.m., and the direction of the moyement, so far as 
can be made out, was from south to north, At Leukerbad the 
shock is said to have been accompanied by subterranean thunder, 
Further east, in the neighbourhood of Geneva and Lausanne, the 
oscillation was perceptible only in the upper rooms of houses 
near the Lake. 


a ° 

AN occurrence, which may be partially or wholly attributable 
to the rude shakings which Switzerland has recently undergone, 
is reported by the Times Geneva correspondent from Quarten, 
in the canton of St. Gall, A short time ago the people of the 
neighbourhood noticed signs of uneasiness about the Sehnebel- 
berg. The summit of the mountain appeared to be in a very 
precarious position, and it was feared that it mighf slip down 
and overwhelm the Schnebelwald, an extensive wood in the 
valley below. In anticipation of a possible catastrophe, great 
efforts were made to cut down and carry away as many trees as 
possikle, though the men engaged in the work wrought at the 
peril of their lives. On Sunday fortnight, whfen fortunately 
there was nobody in the wood, a qpafening report, like the firing 
of heavy artillery, rresounged through the valley, and the moun- 


*| tain was hidden from view by a thick cloud of dust. When it 
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dispersed, the Schnebelberg was seen to be shoiter by a few 
metres, and the beautiful wood in the Murgthal has disappeared 
beneath a huge avalanche of stones and earth. 


Ar the annual meeting of the Council of the Royal School of 
Mines, the prizes and associateships were awarded as follows i 
The Edward Forbes medal and prize of books to H. M. 
Platnauer. “The De La Beche medal to John Greene, The 
Murchison medal and prize of books to H. M. Platnauer. 
Associates ; Mining and Metallurgical Divisions—E. B, Lingon, 
P. W. Stuart Menteath, Ralph Scott. Mining Division—John 
e Greene, B. Mott, H. E. Tredcroft. Metallypgical Division— 
R. S. Benson, J. J. Beringer, D. B. Bird, H. S. Cotton. 
W. Cross, W. L. Grant, G. S. Grundy, C. L. Higgins, B, 
McNeill, T. H. Reeks, J. Taylor. Geological Division—H. H. 
Hoffert, H. M. Platnauer. 


Tue Agricultural Society’s show at Carlisle, which was opened 
on Monday, ise said to be unusually successful, so far as the 


exhibits are concerned. 
« 


“Mr. P. H. Pepys “writes i— It may interest some of your 
geological readers to know that a branch canal is now in course 
of being made from the Grand Junction Canal at & point near 
the West Drayton Station of the Great Western Railway. This 
cut, which runs parallel with the Great’Western Railway to a 
point not far from the Slough station, passes thiongh beds of 
river giavgl and brick earth, a very interesting section of which 
has just been opened up by the excavators.” 


ASAD balloon accident has taken place at Le Mans, and may be 
referred to as illustrating some useful facts relating to aéronautics. 
A man named Petit had ascended with two balloons connected 
by along rope. The smaller, which was placed above, carried 
his son, almost a boy ; Petit being in the larger with his wife. 
There was not much wind, and this foohsh experiment would 
have ended without accident if Petit had not forgotten to loosen 
the neck of the balloon, so that no escape was left for the gas 
which was gradually expanding. When the balloon arrived at 
an altitude of 400 to 500 metres it burst in the vicinity of the 
“equator,” and descended with great velocity, dragging the 
smaller balloon. Petit, who was devoid of any scientif know- 
ledge, supposed his son was in danger, and with true heroism he 
cut the rope connecting the two balloons when at 250 to 300 
metres from the ground. He placed his wife on the 1ing and 
remained himself in the car. The shock was so terrible that his 
spinal cord was broken, and he died on the following day. His 
wife was very badly hurt, and though in danger, is alive. If 
Petit had not cuf the rope by an act of unintelligent devotion he 
would very likely have escaped, and his son would not even have 
touched the ground. 


WE have received the first two parts of Dr. Braithwaite’s 
“t British Moss Fjora,” published by the author at 303, Clapham 
Rosd. We hope to notice the work at length on its completion. 

e 


Front Dr. Schomburgk’s Report on the progress and condition 
of the Botanic Garden and Government Plantations of South 
Austialia during the year 1879, we gather many interesting facts. 
First, with regard to the climatic changes, ¢emperature, sun- 
shine, &c., and their effects on vegetation in Adelaide. During 
the Austialian autumn, winter, and spring the country was visited 
with the most favourable and seasonable weather on record, the 
influence of such a season had, of course, a wonderful effect on 
the agricultural and pastoral produce of the colony, the wheat 
crop, for instance, being one of the most abundant on retord. 
We me told that owing to a ‘‘part of the spring months— 
September and October—beifig cool fad cloudy, and showery, 
the roses flowered in such perfection a$ was never witnessed in 
South Australia, Flowers were seen from five to six inches in 


diameter. On the subject of forage plants, a subject that has 
occupied a good deal of attention in our colonies of late, Cyperus 
esculenius, known as the chuffa or earth almond, takes a pro- 
minent place. This plant it appears is extensively grown in the 
Southern States of America, where the tubers are used for feeding 
hogs, sheep, and poultry, These tubeis are said to contain a 
quantity of air and sugar, and are consequently very fattening 
to animals fed upon them. Dr, Schomburgk also recommends 
thé cultivation of the Nardoo plant (Marsilea macropus, Hook.), 
which, in the interior of South Australia, whee the plant is 
common, forms a valuable nutritious forage plant. Attention is 
also drawn to the Tagasaste (Cytisus proliferus), a shrubby 
leguminous plant of the Canaries, the leafy branches of which 
have a reputation as a useful fodder, Dr. Schomburgk announces 
the probable early completion of the new Museum of Economic 
Botany in the Botanic Garden, the cases in which are arranged 
on the plan “adopted in the new Kensington and Kew Museums.” 
The museum collection already numbers 2,000 specimens, and 
these are being constantly added to, contributions constantly 
arriving in very large numbers. 


* THE annual meeting of the Royal Society of New South 
Wales, Sydney, wawheld May 12; the number of new members 
elected during fie yanr is fifty-one, making the total number of 
ordinary members upon the roll to date, 430. During the year 
the Society has elected the following gentlemen as honorary 
members, viz, *—Mr. George Bentham, F.R.S., C.M.G., Dr. 
Charles Darwin, F.R.S., Prof. Huxley, F.R.S., Prof, Owen, 
C.B., F.R.S., making the total number of honorary members 
nineteen. Mr. R. Etheridge, jun, F.G.S., has been elected a 
corresponding member of the Society. Financially the Society’s 
affairs are in a satisfactory condition, At the Council meeting 
held on April 28 it was unanimously resolved to award the 
Clarke memorial medal for 1878 to Prof. Owen; for the year 
1879 to Mr, G. Bentham; and for 1880 to Prof. Huxley, for 
their valuable contributions to the kngwledge of the palzon- 
tology, botany, and natmal histgry respectively of Australia, 
During the past year theSociety has received 664 volumes and 
pamphlets as donations, against which it has distiibuted 523 
volumes and pamphlets. The honorary® secretaries are Prof, 
Liversidge and Dr. Leibius. At this meeting Sir Joseph Dalton 
Hooker was elected an honorary member. 


METEOROLOGICAL NOTES 


ProF. NIPHER has sent us the Missouri Weather Service 
Report for April, 1880, and the Daily Times of St. “Louis of 
May 4, in both of which publications interesting and valuable 
details are given of the tornadoes which desolated Marshfield, and 
were attended with disastrous results at other places in their route 
through the south-west of the State of Missouri. The details 
were collected with great labour and care, Professors Nipher and 
Shepard, Judge Barker, and Messrs, Smith and Kribben ha 
spent four days in the saddle, from the 2and to the 26th, in col- 
lecting the evidence of eye-witnesses and examining the effects 
produced by the tornado, The Marshfield tornado was one of 
three whirlwiffds which occurred in this part of Missouri, 
separated only by short intervals of time. The most violent of 
these began near the south-west corner of the state, and thence 
swept up the Finley Creek Valley. The width of its path ex- 

ed a mile at points, and over this breadth even oak saplings 
were torn ont by the roots, and either thrown out of its path or 
laid down in rows in the lee of ridges. The average width of its 
destructive path for a distance’of 10@miles was 3,000 feet, thus 
covering an area of 60 square miles, The Marshfield tornado 
originated about half an hour earlier and at a point a little to 
noithwafd, slightly diverging from the path pursued by the 
previous t Though less violent, considered as a whole, 
it proved much “more destructive to life, no fewer than sixty 
persons being killed in the town of Marshfield, that town itself 
being wholly destroyed. The destructive path ‘of this tornaffo 
gras about 45 miles in length, and as its average breadth was about 
1,500 feet, it covered an areg of 13 square miles, This storm 
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has been successfully traced to its origin in a harmless dust 
whirl generated between two currents E air which met in such 
a way as'to produce a whirl in the opposite direction to the 
hands of a watch, the air at the same time along its subsequent 
path being oppressively warm and moist. The thırd tornado 
occurred about the same time, and to the north-east, near 
Jeeson City.. The area covered by these three tornadoes is about 

o square miles, and more than roo persons lost their lives, 
Many interesting points were noted by Prof. Nipher and his 
staff of observers. Almost all the trees blown down were! 
thrown down in the line of the tornado track, and the 
lane of prostrate trees lying in the line of the storm’s path was 
continued across sparsely wooded tracts, where, consequently, 
the destructive lane was formed, not by the trees fflling on each 
other, but by each tree being overturned by the violence of the 
gust. One of the observers, Mrs, Lenz, reports that the whirl- 
wind cloud seemed to be of a circular or wheel shape, dark and 
heavy on¢ts edges, and white or more like an ordinary cloud in 
the interior; her description being that it looked like a coiled 
snake whirling round and round a white centre. In this connec- 
tion an additional observation was made by another observer, 
Mr. Steel, to the effect that the bottom of the cloud-funnel 
seemed to sway somewhat, as well as to move up and down; it 
looked like dark smoke, and he could occasionally see up 
into the funnel, which seemed to be hollow, the inside appearing 
to be lighter coloured than the outside. It is much to be wishe 
that future observers who may be so circwmstanced as to be 
able to observe this feature of whirlwinds weuld endeavour 
to note the motions, whether upward or downward, in the 
interior and on the ontside of the funnel, accurate observations 
on this point being of supreme importance in arriving ata correct 
knowledge of whirlwinds. It was also noted that trees were 
stripped of their bark only where the ground was covered with 
débris, and the barking was confined to the sides of the" trees 
exposed to the flying missiles. Itis a singular circumstance that 
along the whole path of the tornado not a single flash of lightning 
was observed, 


IN the Missouri Weather Service Report referred to above the 
tracks of these tornados are laid down on the map accompanying 
the report, and it is in this part of the State that the rainfall of the 
month was greatest, the maximum of 8‘co inches being at Verona, 
which is situated near the point where the tornadoes originated. 
The rainfall over tHe sotthern portion of thè State equalled five 
inches, and the amount dimfħished on proceeding northward. 
The minimum amount was recorded along the northem slopes of 
the Missouri valley, the teast fall being 1°07 inch at Glacgow. 
The mean temperatur® was 58°-7 at St. Louis, or 2°°6 im excess 
of the average of April. A general and severe fall of tempera- 
ture followed the storms of the 18th, when snow fell at Oregon, 
Palmyra, Neosko, and Greenfield. 


WE are indebted to Mr. W. A. Dixon, Sydney, for a commu- 
nication on the meteorology of a guano island, originally made 
by him tg the Royal Society of New South Wales, The island 
referred to is Malden Island, in 4° 2’S. lat. and 154° 58’ W. 
long. ; it is tri lar in shape, of purely coral formation, and 
comprising a land area of little over 10,000 acres. The climate 
of the island, though near the equator, and sometimes having 
the north-east and sometimes the south-eass trades, is generally 
characterised by extreme dryness. Mr. Dixon resided in Malden 
Island two and a half years, dating from October 13, 1866, 
when the following amounts of rain were collected :—In Novem- 
ber, 1860, there fell 0°50 inch; ın 1867 there fell in September 
0°26 inch; October, 0°23 inch; November, 0°63 inch; and 
December, o'19 inch; in all, 1°31 inch in twelve ays. In 1868 
there fell in January 0°69 inch; February, o'002 inch; March, 
o'17 inch; April, o'r9 ch; May, 0°56 inch; June, o°12 inch ; 
July, 3°82 inches ; August, 0°87 mch; September, ov1r inch; 
October, 2°89 inches; November, 0 77 inch; and December, 
3°46 inches ; in all, 13°60 inches in fifty-two days. In 1869 the 
rainfall was in January, 1243 inches ; in February, 4°83 inches; 
and March, 2°77 inches ; fOr the three months, 20°33 inches in 
twenty cight days. On January 28-29, 1869, there fell in eight 
and a half hours 4°57 inches of rain. It was often noticed in 
the daytime that whilst it rained heavily over the ocean all 
round the island the moisture-laden clouds from the east dis- 
appeared as they drifted over the island, and no rain fell. As 


regards temperature, the variations of the thermometer in shade |, 


e extremely regular, At daybreak it stood at 80°, when it 
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it stood till shortly after sunset, when it began gradually to fall 
to 80° at 10 p.m., remaining near this point till morning. From 
January 16 to 29, 1869, the temperature did not rise above 82’, 
there being continuous rain, and no sun visible, for thirteen days, 
with the wind due west. An unblackened thermometer fre- 
quently exposed to the sun was never observed to rise above 
166°'0, but, covered with one inch of light grey soil, it rose to 
1350. Evaporation was observed at irregular jntervals; an 
average of eight days ending December 11, 1868,egave 0°387 
inch per day. In the beginning of October the ‘vind was gene- 
rally light east, with calms; and the north-east trades began 
about the middle of the month, varying from east to north-east 
till the end of February, when light winds and calms again set 
in, followed by gouth-east and east trades till October. The 
currents roun the island changed with the changing of the 
trades, and this change was marked by the movement of an 
immense mass of sand forming the west beach. From the 
beginning of March the sand went on accumulating till the 
begi of October, forming a beach 120 feet wide, 9 feet 
high, and a mile long. When the sun crossed the zenith the 
sand began to move to the south, and all that the waves could 
reach was removed and carried to the south beach; and the 
whole of this sand was washed back when the sun again had 
crossed the zenith going north. e ‘e 





e 
GEOGRAPHICAL NOTES 

IT is statedsthat Col. Prjevalsky and his party are prisoners in 
the hands of the Ghinese, who, it will be remembered, prevented: 
him from proceeding to’ Lhassa. 

THE New York Herald publishes a telegram from St. John’s, 
Newfoundland, stating that the steamer Gulnare, conveying 
Howgate’s expedition to Lady Franklin Bay, has heen towed 
into St. John’s with her machinery disabled, The message adds 
that it is thought*probable that she will be sufficiently repaired to 
proceed north in about a fortnight. 


Nzws from the Azores states that a disturbance of the earth 
has occurred in the island of St. George, resulting in the forma- 
tion of another small island of about 18,000 square yards, and 
distant 600 yards from the shore. 


An Arctic Exhibition has been opened at the Alexandra 
Palace, in which a t variety of objects, pictures, photo- 
phs, and other things connected with Arctic exploration are 
isplayed. The collection is both interesting and instructive, 
and is well worth a visit, whatever we may think of Commander 
Cheyne’s scheme, in connection with which the exhibition is 
being held. Mr. Coxvwell makes an experimental ascent to-day 
at the Palace in connection with Commander Cheyne’s project. 


IN the Archives des Sciences for Jane 15, Prof, Forel describes 
researches on the temperature of Lake Leman and other fresh- 
water lakes, Jer alia, it appears that the heat penetrates very 
rapidly into the 50 or 100 metres next the surface (in Lake 
Leman) and very slowly in the deeper layers, The temperature 
proved to be variable even at the extreme depth of 335 m. and 
the degree of variation showed that depth was still far from the 
depth where variability ceases, Heat penetrates more deeply 
into Lake Leman than into Lake Thun; the isotherms descend 
on an average 24m. deeper. By January 15, 1880, Lake Leman 
is considered to have expended all the heat put in reserve gure 
the summer of 1879. (This point was not reached in 1879 ti 
February 7.) š 

No 87 of the Zeitschrift of thg Berlin Geographical Society 
has a long and important article by G. Harting*on the forma- 
tion of valleys. K. Himly gives an interesting account of the 
“Sı Yu Shui Tao Ki,” a Chinese work, published in 1824, on 
the hydrography of Central Asia, There are two articles on 
South America: one by Max Beschoren, on the forest region of 
the Rio Uruguay“in the Brazilian province of Rio Grande do 
Sul, and the other by Arthur Werthemann, onethe Rivers 
Paranapura and Cahuapanas in the Peruvian department Ama- 
zonas. The journal ef the late Erwin v. Bary in North Africa 
is continued. From the Verhand/lungen, No. 6, we learn that 
the Swiss contemplate- a survey of both coasts of the Red Sea 
for commercial purposes, and a list is given, based on Schlagin- 
tweit’s investigations, of the greatest heights of North India and 
Central Asia. 


THE principal article in the *July number of Petermann’s 


gradually rose to 96° between 9 and 10 a.m., about which point| Mifthe/ungen 1s on the våriation in the quantity of water in the 
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rivers and other bodies of water of the various continents, by 
Prof, H. Fritz, The author does not think there is any reason 
for believing that anything like a permanent decrease of the 
volume of water in rivers has taken place, but that this volume 
is subject to variations, which, when grouped in periods of about 
ten years, are seen to be wonderfully regular, He gives, far 
example, the years 1804, 1816, 1829, 1837, 1848, 1860, 1871, 
as years of er maxima, and notes as at least a coincidence 
that these were*years of maximum sun-spots. An article by P. 
F. Bainier refers to the recent discovery of the Niger sources ; 
there is informa'ion on various recent Nile itions, and 
some notes in connection with the projected railway from 
Mejillones to La Paz in Bolivia. 








- ARTIFICIAL DIAMONDS: 


JS a preliminary notice, which the Royal Society has done me 
the honour of publishing in the Proceedings, I gave a very 
short sketch of the work I have done which led me to a reaction 
whereby hard crystalline carbon has been produced. I have 
-now the honour of laying a detailed account of the methods and 
results before the Society. As far back as September, 1879, I 
was searching for a, solvent dor the alkali metals, and tried 
experiments with many liquids and -gases, but invariably found 
that when the solvent reached fĦe permanently gaseous state 
chemical action ensued. This‘was the case even with hydro- 
carbons, the metal combining with the hydrogen and setting free 
the carbon. Paraffin spirit, boiling at 75°, was first used in ex- 
perimenting, and the spirit contained a considerable amount of 
olefines; but even these unsaturated hydrocarbons seemed to be 
split up in hke manner, The experiments were conducted in 
ck tubes from 1 to 1*5 millims. internal, and ro to rg external 
diameter, and made of hard glass. 

The alkal: metal which decomposes the hydrocarbon retains a 
quantity of pure hydrogen, which may be szen by exhausting it 
by the Sprengel pump. A piece of sodium was exhausted in the 
molten state for five hours by the Sprengel pump, and when no 
more hydrogen had been evolved for an hour, a piece was placed 
in a tube with paraffin spirit and heated for two hours, and when 
a considerable quantity of carbon was deposited, as much of it 
was removed as could be conveniently obtained and again 
exhausted, when 32 times its volume of hydrogen was extracted 
from it. This was repeated several times, and quantities of 
hydrogen, varying from 17 to 25 times the volume of the sodium, 
obtained, The carbon deposited on the tube is of a hard scaly 
nature, and when the sodium is slowly oxidised and dissolved in 
water, some very hard scales of carbon are often obtained. This 
was then the reaction on which my work was built. As potas- 
sium is a metal of stronger affinities I thought that an examina- 
tion of its action on paraffin would yield somewhat better results, 
but in this I was disappointed. Sometimes its action was very 
great, but it seemed to combine with some of the substance in 
the tube, and formed black compounds, having no hard carbon 
amongst them. Some of the ex ents did yield a little, but 
on the whole it was not so good as sodium. Lithium was next 
tried, and yielded results which were much more hopeful. 

After an account of experiments on gaseous solution the 
author proceeds :—The general result obtained from these experi- 
ments was that the solvent power of water was found to be de- 
termined by two conditions: 1. Temperature or molecular wis 
vive; and 2. Closeness of the molecules on pressure, which 
seems to give penetrative power, From these observations it 
will be seen that if a body hasany solvent action on another and 
does not act upon it chemically, such solvent action may be inde- 
finitely increased by indefinitely increasing the temperature and 
pressure of the solvent. In nature the temperature has been at 
one time higher than we can obtain artificially, and the pressure 
obtained by a depth of 200 mules from the surfgce is greater than 
can be supported by any of the materials from which we can form 
vessels, It* will thus seen that, whereas in nature almost 
unlimited solvent power could be obtained, we are not as yet able 
to reproduce these conditions artificially. *Could pressure alone 
increase solvent power, then much might be done, but pressure 
only acts by keeping the molecules close together when the 
have great wis viva, and this latter is only obtained by. high 
temperature, * > 

As glass tubes were quite qut of the guestion when a red heat 

t “On the Artificial Formation of the Djamond.”” Paper read at the 
Royal Sonety by J. B. Hannay, F.R.S È, F.C.S. ‘Abstiact by the 
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and very high pressure were required, iron tubes were resorted 
to, anda series of attempts hade to dissolve carbon by various 
gaseous solvents, The difficulty of iron tubes as com- 
pared with glass tubes caused me to try various methods, which 
I shall describe here. Tubes were made of strong hydraulic 
tubing 20” long, 1” thick, and 3” bore. “These were fitted with 
a plug, screwed with a strong screw fitting very well. There 
was placed in the tube some powdered charcoal from which all the 
inorganió matter had been removed by immersion in hydrochloric 
antl hydrofluoric acids and washing with water, and then suffi- 
cient paraffin spint to fill the tube two-thirds of its volume. The 
plug was screwed in with a lute composed of silicate of soda and 
manganese dioxide, but after heating the tube in a reverberatory 
furnace for four hours it was found to be impossible to remove 
the plug, so the end had to be bored out. There was neither 
liquid nor gas in the tube, the luting having leaked, Another 
tube similarly filled was fitted with a plug with a coppęr washer, 
the end of the tube, plug, and washer being polished, but this 
also leaked, and no result was arrived at. ta, clay, asbestos, 
and other substances, wet with silicate of soda, were all tried 
with the same restlt—leakage. A silver washer kept compara- 
tively tight, but only on one occasion. It was thus seen that 
screw-closing would give no reliable results, so another method 
was tried. A ball of iron, fitting the tube tightly, was placed 
fn it after the materials had been introduced. The end of the 
tube was then narrowed by compression between rollers and 
turned smoothgnside. The iron ball was then drawn up bys 
wire attached and lufed by silicate of soda and fine manganese 
dioxide, It was expected that the pressure would only serve to 
make the closing more secure, but, on heating, the iron yielded, 
and the ball was driven out with a loud explosion. After tryi 
several other methods of closing—outside screwing and filli 
the mouth with molten metal on the top of a clay plug bei 
amongst them--I came to the conclusion that nothing woul 
suffice but welding up the open end. This has been, when 
carried out efficiently, invariably successful, and in all my later 
experiments I have used it alone. It requires great skill on the 
part of the workman, and it is only one man in a hundred who 
can perform the operation with invariable success. The furnace 
used in these experiments was a reverberatory one, 6 feet long 
(internal measurement) and 2 feet broad; fire-place, 15 inches; 
bridge, 9 inches ; hearth, 4 feet. The rgof sloped down towards 
the flue, and the spdht gases had egit at the level of the hearth, 
thus carrying the flame don as it receded from the fire in order 
to have the hearth of one temperature. The walls were 13 inches 
thick, and the roof formed of 4-inch fife-clay covers. ` 
Thret tubes, 20” x 1” x $” bore, were tilled as follows :— __ 


No. L 3grms. sodium, ł full paraffin spirit, 


” Il. ” ” ” we 


” I ei ” n” ” ” 


On heating them in the reverberatory furnace, No. I. exploded 
before a visible red-heat had been obtained, so the temperature 
was not allowed to rise any higher, and Nos. II. find III. 
allowed to lie for four hours and then slowly cooled. On being 
bored open next day, No. II. contained a little scaly carbon, but 
No. III. contained almost none, and nearly all its liquid had 
been converted into gas, which rushed out on boring it open. It 
was noticed by the workmen that the inside of the tube was 
harder to bore than the outside, and I thought, as I found out 
afterwards rightly, that the iron had been carbonised and con- 
verted into steel. It seemed, then, that the free.carbon had 
been taken up by the iron 

An accounteof a number of prelimi experiments with 
various tubes here follows :—The iron used in making the tubes 
is what is known as ‘‘ Lowmoor” iron, a very pure and stron 
quality, and a portion removed from the interior of a tube whi 
has been used gave, on analysis, 2°17 per cent. of carbon, 
showing to what an extent carbonisation had gone on. 

Having obtained results from this process of a kind which 
ihovwal that diamond was unlikely tobe formed by its agency, I 
reverted to the original idea of solution of carbon in a gaseous 
menstraum, and from some experiments I had been ing on 
with therview of finding some commercial use for ‘‘ bone oil,” 
I concluded that the distillate from bone oil containing the nitro- 
genous hasts would be most likely to yield such a solvent, Bone 
oil, the mtrogenous distillate obtained in the manufacture of bone 
chay, and for a plentiful supply of which I am indebted to Messrs. 

ohn Poynter and Sons{of Glasgow, was distilled, and the 
ortion boiling between 115° and 150° was taken and rectified 
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over solid caustic potash, and latterly over sodium. When satis- 
fied that it was free from moisture, oxygen, and sulphur, a tube, 
28” x 20” X 4” bore, was three parts filled, and some charcoal 
powder added, and the whole welded up solid. I found that 
the nitrogenous liquid was even worse to work with than the 
hydrocarbon, as on coming into contact with the hot iron it 
burnt it away at once, and as the tube was of great diameter it 
was extremely difficult to keep the lower part cool. For welding 
it had to be arranged so that it was standing in a tub ofice, and the 
top projecting through the bottom of the forge, and heated until 
it was at a welding heat, with as little de'ay as posible When a 
tube was obtained welded up solid it was heated toa dull red-heat 
for 14 hours and allowed to cool; on opening the tube there was a 
v out-rush of gas, and the carbon was to a certain extent 
dissolved, and some minute portions of it very hard, Still, under 
the microscope it presented little difference in appearance from 
the wood charcoal employed, some of the features, however, 
being obliterated, and it had a bright appearance. Another 
tube of the same dimensions and contents was closed up in the 
same manner, but after eight hours’ heating it burst with a loud 
explosion. I had noticed that a tube which had been once used 
been partially carbonised would not stand a second heating, 
and for this reason I had no belief ın the power of cast-iron or 
steel to withstand the great pressure at a red heat, Nevertheless, 
as many of my friends had urged upon me to try these materials? 
I had e cast-iron tube made, 3} X 24” X 9” bore, and filled 
two-thirds of its volume with bone oil distillate gnd carbon, and 
then welded up. We succeeded after a liftle trouble in 
a good weld, and the tube was then slowly raised to a dull red- 
heat in the furnace. It had not been heated for more than an 
hour when it exploded with a great noise and knocked down the 
back and one of the ends of the furnace, leaving the whole 
structure a wreck, The tube had broken into s fragments, 
and was quite unlike the malleable iron tubes which generally 
tore up. Thinking that it was perhaps a bad casting, I tried 
another, but it leaked all over, and emptied itself before the 
temperature was nearly up. A third tube of the same material 
burst like the first, but as I had budt up the furnace with large 
blast-furnace blocks, it was not blown down. Cast-iron being 
inadmissible, experiments were then made with steel. I had 
several tubes made of this material by the best firms in the 
kingdom—made by the three methods, Bessemer, Siemens, and 
the crucible method—bft they had the same faults as cast-iron, 
although to a less degree. “The difficulty in making a good weld 
in cast-iron and steel tubes makes fheir employment in such 
erpai eais as these a matter of inconvenience, Out of five 
tubes made of steel, some of which were made of the very 
toughest material manufactured by Messrs, Cammell and Co., 
only one held in the substance completely. Three burst in the 
and gne had leaked by its porosity, The top of the 
furnace, by the continued shocks of explosions, fell in at the 
bursting of the last of the steel tubes. The continued strain on 
the nerves, watching the temperature of the furnace, and in a 
state of tension in case of an explosion, induces a nervous state 
which is extremely weakening, and when the explosion occurs it 
sometimes shakes one so severely that sickness supervenes. An 
account of several experiments follows, none of which were, 
however, success: 

I thought I should either have to abandoifthe attempt or begin 
experiments of a very expensive nature, using large tubes and a 
large furnace, as 20-inch tubes of a greater diameter than four 
inches could not be closed when three parts filled—at least by 
welding, As some of them, however, seemed to stand, I deter- 
mined to make some further trials with the appargtus I had at my 
disposal; so another tube, 20” X 4” X }” bore was filled, using 
4 grms. of lithium and a mixture of bone oil, carefully rectified, 
go per cent., and paraffin spirit 10 per cent., using these propor- 
tions because I had never had any ts with a high percentage 
of bone oil, the tubes so filled having bust. The tube was closed 
with great difficulty, being three-parts full of liquid, and then 
heated to a visible red hegt for fourteen hours, and allowed to 
cool slowly. On opening the tube a great volume of was 
given off, and only a little liquid remained. In the ad of the 
tube which had been the upper end in the furnace, the tabe lying 
obliquely, there was a hard smooth mass adhering to the sides of 
the tube, and entirely covering the bottom. As I hati never ob- 
tained all the solids in one piece before, I wished to exfmine it, 
agd so had the other end of the tube cut off, exposing the hard 
mass, It was quite black, and was removed with a chisel, and 
as it appeared to be composed principally of iron and lithium, it 
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was laid aside for analysis, I was pulverising it in a mortar 
when I felt that some parts of the material were extremely hard 
—not resisting a blow, but hard otherwise, On looking closer I 
saw that these were mostly transparent pieces imbedded im the 
hard matrix, and on triturating them I obtained some free from 
fhe black matter. They turned out to be crystalline carbon, 
exactly like diamond. I shall describe further on the analyses, 
&c., but will here go on with the account of my er experi« 
ments. Two tubes were filled in the same mather as the last, 
but one barst on heating, and the other had leaked so that there 
wag no reaction. Two more tubes were prepared, but were 
spoiled on welding, and on cutting off the carbonised portion the 
remainder was too short to work, After much ,trouble three » 
tubes were obtdined, well closed, in which the three alkali 
metals were inclosed with liquid containing 20 per cent. bone oil 
and 80 per cent. paraffin, All three stood, and, on opening, 
only the potassium one had leaked to any extent. The results 
were not good, however, the sodium tube containing only soft 
scaly carbon, and the other two very little better. The reaction 
did not seem to have proceeded in the same manner in the 
lithium tube as before, as the mass was soft and friable, Still,. 
lithium seemed to yield thé best results, so ft was adhered to in 
the further experiments. A list of disasters now awaited me, 
Eight tubes failed through bursting and leaking, and one of the 
explosions, when two were Weing heated together, destroyed a 
part of the furnace and injured one of my workmen, Besides 
this, two tubes were spoiled in welding. However, I had four 
experiments after,this, all withstanding the pressure, and in one 
of these, with 10 per dent. bone oil and 90 per cent. paraffin 
spirit, a small quantity of diamond was found. The contents of 
this tube were different from the other successful one, being 
much looser and not in the same hard mass as thé first. In 
another series of six experiments two were at ‘first thought to 
have been successful, but I afterwards found that one of them 
was not so, the transparent matter being siliceous, but insoluble” 
in cold hydrofluoric acid, although it dissolved on boiling. The 
uncertainty and great expense involved in using these forged cols 
of iron with tubes bored out of the {solid induced me to again 
try steel, and Messrs, Cammell and Co., having prepared some 
tubes for me, I tried them, but with the same resultsthey 
exploded into fragments at a red heat. And herein they are 
much more dangerous than coiled tubes, becausé the latter 
seldom fly into fragments, but just tear open a little, A further 
unforeseen danger in using steel tubes was discovered. One 
which had stood the heating very well was being bored, and 
when the inner skin was cut so that the gas ed out, the 
whole axploded, endangering the lfe of the workman who was 
boring, but ashe was stan at the end of the tube and the 
pieces flew laterally, he was not hurt. I have performed over 
eighty experiments, and have only obtained three results of a 
successful fnature, The identification of the crystalline pieces 
as carbon was easy enough, but I have been anxious to find 
whether they are pure carbon or a compound with some other 
element, and to that end the following ‘experiments were 
conducted. X 

A portion of the substance from the first successful experiment 
was weighed out after it had been freed from all foreign matter 
adhering to it, and placed in a very small platinum boat made 
of a strip of thin foil, the ends of which were wrapped round 
two stout platinum wires which were sealed into a wide glass 
tube. The carbon particles were transferred to this boat after 
being weighed, and the tube connected by indi+-rubber stoppeis 
with an oxygen sage on the pne side and a series ðf potash 
bulbs on the other. The oxygen was dried ov@r solid caustic 
potash before entering the tube, and again after leaving the 
potash bulbs. The carbon (14 mgrms,) having been weighed 
out, the potash bulbs were weighed, and a current of oxygen 
passed through the apparatus, and the platinum wires connected 
with a battery str@ng enough to heat the foil to a bright red-heat. 
After a few minutes the oxygen was stopped anf the bulbs 
weighed, when it was found tnt they had gamed tmgim, On 
repeating this operatign no gain was found, the moisture having 
been entirely driven off by the first treatment. The carbon was 
now placed in the boat, and a slow current of oxygen started, 
then the bulbs connected and the current made to pass through 
the platinum until all the diamond had been burnt, when the 
current was stopped and the oxygen allowed to pass for fifteen 
minutes more,e when te bulbseWere detached and weighed. 
They were then reconnested and the gas ed for other ten 
minutes to find whether all the carbonic acl had been expelled, 
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and reweighed, They weighed o'2 mzrm. less than before. 
The numbers were as follows :— 





Potash bnibs before combustion 43°8308 
” ” after ” . 43°8776 
——— ‘0468 
Diying tube before combustion 26°4294 ° 
m d after 5i wee 264328 
2 o —— ‘0934 
"0502 


This gives a composition of 9785 per cent. of carbon, which 
gis a pretty fam approximation to pure carbon. However, to 
determine whether or not. this was the cae, some further 
experiments were tried. A small quantity of the carbon was 
placed on the platinum boat and burnt in oxygen without any of 
the gas being allowed to pass out of the apparatus, and the 
Ded gases so obtained transferred to a eudiometer, and 
the carbonic acid and oxygen absorbed. It was then found 
that a residue amounting to abont 3 per cent. of the carbonic 
acid was left unabsorbed by alkaline pyrogallate solution. This 
proved to be nitrogen. A blank experiment was done, but it 
gave only a minute bubble of nitrogen, Another experiment 
was performed with te following results :-— 


Total volume... .., 183°7 
. After absorption of CO, 148'5 CO,= 352 
After pa oO Ir g * 1474 
. rI 


This plainly shows that nitrogen was present from some cause 
or another, and as every precaution was taken in transferring the 
gas from &ne vessel to another, and as the blank experiment 
showed nothing, I am inclined to believe that the carbon, or at 
least some portions of it, contained nitrogen chemically com- 
bined. The numbers above given are degrees on the eudiometer 
tube, and are not more than one-third of a cubic centimetre 
each, Their exact value was of no consequence in the experi- 
ment, and the tube was only calibrated by comparing one part 
with another, and not with an absolute measure. 

From the fact that no diamond was found when nitrogen com- 

unds were absent, and from the fact that the mixed product 
tor only a portion of the 14 mgims, was clear diamond) con- 
tains nitro Iam inclined to believe that it is by the decom- 

osition of a nitrogenous body, and not the hydrocarbon, that 

e diamond is formed in this reaction. The experiments are, 
however, too few, and the evidence too vague, to draw any 
conclusions, as there are even very few negative expesiments 
from which anything can be learned, most of the results being 
lost by explosion, I intend, when my other work—which I 
laid aside for the diamond experiments—is finished, to begin a 
series of experiments on the decompositions of carbon com- 
pounds by metals, to find whether a more easily-controlled 
reaction may not be discovered. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


TuE following circular has been issued by the Science and 
Axt Department :—' It having been represented to the Lords of 
the Committee of Council on Education that many parts of the 
kingdom are still in ignorance of the system of aid to the forma- 
tion of classes fôr inshuction in the principles of agiiculture 
afforded by the Science and Ast Department ; that the supply of 
teachers who have obtained the necessary qualification to eain 
payments on results is very limited; and that a strict adherence 
to the rules of the Science Directory, which require that, in order 
to obtain aid, classes must be under the instruchon of such 
teachers, would entail the delay of a year in the commencement 
of classes jn this important subject, my Lords decide that 
8 xxiv. and xxxvi, of the Directory may be relaxed for this 
year in the following manner :——My Lords will be prepared to 
consider an application from any committe, formed in accord- 
ance with § x. of the Science Directory, to t a temporary 
qualification to aniy persan selected by it as fitted to teach thẹ 
peineiptes of Agri ture, and, if such application be found eatis- 

ory, will petmit the teache: to eain payments on the results 
of the examination in May, .1881; on, the condition that this 
provisional qualification shall then determine, anfl that the only 
teachers who can after that date be itc ed as qualified to 
earn payments on the results of their teaching in this subject will 








be such as have complied with the ordimary rules. In making 
the application the committee must show that there is no techni- 
cally qualified teacher in the locality who could be employed to 
instruct the class, and also state the grounds on which the pro- 
posed teacher is considered to be y capable of giving instruc- 
tion in agriculture, by his knowledge of chemistry and other 
sciences bearing on the subject.” . 

Mr, RICHARD CHARES ROWE, M. A., B.Sc., Fellow of Trinity 
Co}lege, Cambridge, has been appointed Professor of Mathe- 
matics in University College, London. 

PLANS have been prepared for a new botanical class-room in 
connection with Edinburgh University, the present room being 
much too small. The plans have been submitted to Govern- 
ment; if approved thae will be a grant for the purpose re- 
quired. e new class-room proposed will be seated for six 
hundred students, while the old class-room will be altezed so as 
to be used as a practical and histological class-room. 





SCIENTIFIC SERIALS 


American Journal of Science, June.—Physical structure and 
hypsometry of the Catskill Mountain region, by A. Guyot.— 
ecent explorations in the Wappinger Valley limestone of 
tchess Co., N.Y., by W. B. Dwight.—-The colour-correction 
of certain achromatie object-glasses, by C. A. Young.-—-Note on 
the companion #f Sigus, by A. Hall.—Study of the Emmet Co. 
meteorite that fell near Estherville, May 10, 1879, by J. Law- 
rence Smith.—Oxidation of hydrochloric acid solutions of anti- 
mony in the atmosphere, by J. P. Cooke,-~Relation between the 
colours and itudes of the components of binary stars, by 
E. S. Holden.—Occurrence of true lingula in the Trenton lime- 
stones, by R. P. Whitfield.—Experiments on Mr, Edison’s 
dynamometer, dynamo-machine, and lamp, by Profs. Brackett 
and Young,—On substances possessing the power of developing 
the latent photographic image, by M. Carey Lea. = 


Archives des Sciences Physiques ct Naturelles, Jone 15.—Re- 
searches on the temperature of Lake Leman and other freshwater 
lakes, by Prof. Forel.—The disease of workmen employed in the 
St. Gothaid tunnel, by Dr, Lombard.—Explosions by freezing, 
by Prof. Hagenbach.—On a yellow rain observed near Bonne- 
ville in Savoy, on April 25, 1880, by M.“de Candolle.—Diatoms 
of the Alps and the Jura, and of t&e Swiss and French region 
in the environs of Geneva, by M. Bonn.—On a simplification of 
the theory of vibratory movements. by M., Celléner. 


Atti lei R. Accademia dei Lincei, fasce. 6, May.—Distribution 
of electricity in equilibrium on two parallel indefinite plane 
conductors, subjected to the induction of a pointin the space 
included by them, by Dr, Maggi, —On a meteoric rain,*containing 
an abundant tity of metallic iron, observed at Cattania on 
the night of March 29-30, 1880, by Prof. Silvest:ii—-On bromo- 
camphor, by Prof. Schiff.i—Chemical and pathological studies 
on the hematopeetic function, by SS. Tizzoni and Filetl.— 
Influence of light on the production of hemoglobin, the 
same,—On ethylnaphtaline, by S. Camelutti—On phenol 
derived fiom santonosic acid, by the same.—On a connection 
between meteorological phenomena and the time of arrival 
of the emth at peMihelion, by Mr. Jenkins.—On the electric 
polarisation produced by metallic deposits, by Prof, Macaluso, 
—On the envelope and ‘structure of the uveal tract in: verte- 
brates, by Dr. elucci.—Helminthological observations on 
the endemic malady of the workmen in the St. Gothard (Aschylo- 
stoma duodenal), by Prof. Perroncito. 


Reale Istituto Lombardo di Scienze e Lettere. Rendiconti, 
Vol. xiii, fase xiii—On the aberration” of sphericity, &c. (con- 
tinued), by Piof,.Ferrini.—On injury to agriculture caused by 
the winter 1879-80, by Prof, Cantoni.—On a problem of electro- 
statics, by Dr. Maggi. 

La Natura, vol. iv. Nos. 3 and,4 (February).—On some 
recent studies in ian meteorology, by S. Porro.—-Morpho- 
geny of animal individuality, by Dr. Cattaneo, 

Bulletin de P Academie Royale de Sciences de eke No. 
1880,—Letter from Dr. Huggins on the subject of M. Fievezs 
recent nge? 

Fournal de Physique, June.—Vibrations on the surface of a 
liquid in a rectangular vessel, by Prof. Lechat.—On the edb- 
pomic yield of electric motors, and on measurement of the 
quantity of energy which graverses at electric circult, by M. 

‘ 
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Deprez.—An experiment in physiological optics, by M, Bibart. 
-Measurement of the refractive indices of liquids, by MM, Macé 
de Lépinay. 





SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, May 27.—‘‘ A Preliminary Account of the 
Reduction of Observations on Strained Materials, Leyden Jars, 
and Voltameters,” by John Perry and W. E. Ayrton. Commu- 
nicated by Prof. G, G. Stokes, Sec. R.S. [Abstract]. 

In discussing the residual-charge phenomena of condensers, 
the authors point out that in spite of certain elabqrate measure- 
ments which have been made on different kinds of glass, nobody 
has yet discovered a constant such that it go aa the residual 
charge property of a icular substance, ey therefore say 
that the simple plan of charging a Leyden jar for a long time, 
short circuiting for a small definite period, then insulating and 
giving the residual charge at certain times from insulation (thus 
gettmg say three definite numbers for each dielectric experi- 
mented upon), 18 more accurate than, and is just as definite as, 
any plan hitherto proposed for determining the residual-charge 

perties of a dielectric. They show that if Prof. Clerk 
Maxwell is right, the only correct means of studying these 
properties are given by the constants of Maxwell’s differential 

uation, and they describe experiments on the Leyden jar of a 
Thomson's electrometer, and reductions of Sbseryations to obtain 
such constants, Thus one such constant is found to satisfy all the 
observations made from the sooth to the gooth minute of insula- 
tion of ajar. The authors draw attention to the analogy which 
they have pointed out between condensers and voltameters 
charged by electromotive forces less than one and a half volts, 
and show that if we assume Maxwell’s equation to be tue for 
voltameters, that is, if we sssume a voltameter to be a condenser, 
one constsnt satisfies observations from the soth to the rgoth 
minute of charging, and from the 2oth to the 8oth minute of 
discharging. They then proceed to develop a theory of the 
increasing strains in bodies subjected to constant stresses, When 
a homogeneous substance is suddenly subjected to stress, there is 
a suddenly produced strain which follows Hooke’s law, depend- 
ing on a constant 4, but besides this there is a viscid increase of 
strain whore rate is proportional to the stress depending on a 
constant r. In steel th€ viscous stiain is not of much importance, 
whereas in water stramed By bodies moving in it it is very 
important, as it is also when a beam of sealing wax 19 
loaded. They show thae the viscid increase of strain is exactly 
analogous with the fi§w of electricity in accordance with Ohm’s 
law, and that the suddenly-produced strain is analogous with in- 
duction ; and considering a heterogeneous material subjected to 
shearing stress, they find that the above assumptions Icad, for 
strained materials, to exactly the same equation as Prof. Maxwell 
found for condensers, They found that the support of this 
theory is exactly the same as the support which they þave given 
of Maxwell’s theory of condensers. Thus one constant of the 
equation satisfied the recovery from deflection of a glass beam 
from the 4th to the 240th hour of relief, and satisfied the re- 
covery from twisting of a glass fibre for all but the first few 
observations. ‘They have also corstructed a voltameter such 
that the platinum electrodes may be maintatned at any tempera- 
ture in an atmosphere of any gas for any length of time, mam- 
taining a vacuum over the liquid or saturating it with any gas, 
and they give the different values of the residaal charge constant, 
which satisfies all but the first few observations of charge and 
discharge in different cases, The authors conclpde their paper 
by saying that, regarding a voltameter as a condenser, then as 
the plates of the charging battery are larger and nearer together, 
and as the times of charge and discharge of the voltameter are 
made less and les, the more do the total quantities of the charge 
and discharge approxumate to one another. 


Physical Society, June 26.—Prof. W. G. Adams in the 
chair.—Mr. C, V. Boys reed a paper, by Prof. Guthrie and him- 
self, on the measurement of the conductivity of liquids by means 
of magneto-electric induction. The liquid is suspended in a 
glass vessel by a fine iron wire in the centre of a oglindrical 
electro-magnet formed of two semicircular parts. This electro- 
magnet is rotated at a velocity not exceeding 3,co6 furns per 
minute, and the liquid being drawn round in the direction of 
pretation, the wire is subjected to torsion, which, under correction 
for certain errors, is proportional to the resistance of the liquid. 
The torsion is observed by means of a scale and microscope 
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The results, plotted in a curve, agree very closely with those of 
Kohlrausch, obtained by alternate currents, and Dr. Guthrie 
thinks that they are probably more correct and trustworthy than 
Kohlrausch’s, for the method would seem to be superior and the 
curve contains fewer excentric points than his,—Dr, Gladstone 
ead a paper on the refraction equivalents of isomeric bodies, in 
which he described the present state of the subject and his own 
contributions to it. e showed that the refractive power of 
bodies over light was of great importance te cRemists, since it 
depended on their essential stracture.—Dr. Huggins described 
his atest results of star spectra, and illustrated remarks by 
photographic spectia taken by his improved method, From 
these it appears certain stars, such as Vega, give a complete 
spectrum of hydrogen, Others, more yellowish in colour, show 
a of these lines, such as Sirius, n Ureæ Majoris. Others 
show the intrusion of more refrangible lines ; forexample, Arcturus, 
a Aquila, a Virginius; while Capella gives a complex spectrum 
like that of the sun, Dr. Huggins also showed a spectrum of 
the flame of a spirit lamp, which presented a strong group of 
lines at S, and he considered it to represent the light emitted by 
the molecules of water. He further observed that the spectrum 
offered a highly sensitive test of the 
Liveing exhibited a new fire-dangp indicator, capable of detecting 
4 per cent. of marsh gas in air. It is based on the fact that an 
incandescent body shows mo# brilliantly in proportion to the 
amount of marsh gas in the air, and consists of two fine platinum 
wires kept ,incandescent by a magneto-electric current sent 
through them in ene cirenit. One wire is excluded from the fire- 
damp, the other is expbsed to it, and the relative intensities of 
the two glowing wires is compared by a photometric screen 
placed between them and adjustable to a position between them 
at which the reflections of the wires on the screen art of equal 
intensity. The position of the screen relatively to the wires is 
given by a scale, and measures the proportion of fire-damp in 
the air. This contrivance is more advantageous than the safety- 
lamp, which only indicates 2 per cent of marsh gas in the air.— 
Dr. Stone exhibited a vacuum-tube of variable resistance and a 
large electro-magnet wound with iron wire. The former consists 
of a barometer-tube thirty-two inches long, terminating above 
in a short vacuum-chamber arranged transversely, and closed at 
either end by adjustable india-rubber stoppers, through which 
platinum terminals are passed. Above this the vertical tube is 
continued to a glass stopcock, by means of which small quanti- 
ties of air can be introduced. The foot of the tube is attached 
to an india-rnbber flexible pipe with a cistern like that of Frank- 
land’s gas apparatus, The cistern full of mercury is counter- 
balanced, and can be raised or lowered at will through the whole 
thirty-two inches. A Tornicellian vacuum can thus be made in 
the upper chamber, or one of more or less perfectness. On 
passing the induction-spark between the terminals in the former 
case all the discharge is carried off, none appearing at the dis- 
charger. By gradually raising and lowering the cistern, after 
admitting a little air by the stopcock, the resistance of the partial 
vacuum thus obtained can be altered within wide limits. A point 
can also be found where tke spark of breaking-contact is shunted 
through the vacuum-tube, while the weaker dis e of making- 
contact is stopped. The induction-current is thus obtained in a 
single direction, a matter of some importance in physiological 
experiments, The electro-magnet could not be described from 
pressure of other matter. Its peculiarities consisted in its being 
wound with best charcoal-annealed wire of about 5 millim. sec- 
tion in four parallel circuits, and in each pole being cast, after 
winding into a solid block of pargffin. It was expected that the 
latter device would increase the inductive effect bf the spirals ; 
and indeed it appeared that the lifting power was somewhat 
strengthened. The cores had been originally wound with large 
copper wire of about the same weight as the iron wire. But the 
lifting power for batteries of moderate size, five or six Bunsen’s 
cells, for instance? had increased fourfold after the substitution.— 
A paper by Mr, McFarlane Gray entitled specific theats calcu- 
lated from entropy. Thus is a re affirmation of a paper on the 
value of v, declinedgby the committee of the Royal Society in 
February, 1878. The author read a paper at the last meeting of 
the Institution of Naval Architects, which we said was e 
Singglarly bold and original Attempt to account for many of the 
phenomena of steam and other effects of heat when applied to 
matter. In the present paper Mr. Gray continues in the same 
line of startling generalfation, The following is a specimen :— 
Taking the g v of hydrogen at 493°2 F., as in Rankine’s tables, 
to be 378819 foot pounds, he writes— 


sefice of carbon,.—Mr. - 


E July 15, 1880} 


The letter s in the paper with the value obtained as above is 
zppried in the following remarkable generalisations: m being 
e molecular weight of the substances, and ga and 0 being the 
pressure, volume, and absolute temperature iu any standard units, è 
The thermal equivalent of gv = % 6, 
é m 


Specific heat at constant volume = 24 > 6 
; Specific heat at constant pressure = 34 a j 
a 
The specific heat in the gaseous state is therefore at constant 
pressure, 


for H,O, water in the gaseous state. By calculating the difference 
of entropy for water at numerous temperatures for the different 
states of aggregation, first absolute H,O without energy volume, 
secondly, water as we know it with a volume increasing with 
temperature; thirdly, water split nto single molecules, but these 
yet without motion ; urth) , Single molecule H,O or steam 
gas ; he shows that the difference of ¢mtropy between the third and 
the fourth state is equal to the specific heat at constant pressure, 
and that the whole energy possessed by the water up,to the split 
and motionless state is a constant quantity at all temperatures for 
the same substance. He calls this quantity*the absolute splitting 
heat; the splitting heat above any standard state he calls the 
nominal splitting heat, Sa constant quantity for all temperatures. 
From the enfropy calculation for more than twenty temperatures, 
all calculate to seven places of decimals from Regnault’s exact 
formula (Æ) for saturated steam, he takes two temperatures 
indiscriminately, and equates the value of S expressed in entropy 
quantities with one unknown quantity, the specific heat entropy. 











Equating 278° C. with 374° C. gives... 387729 
a 278° C. with 494°C. gives ghee 
: 2) "775596 
Meat calculated specific heat 387798 
Instead of 0... eae 387779 
Difference ede 000019 
The value of S above melted ice is for water 

Calculated at 278° S = 502°386 
” 294° S = 502405 
2) 1004°79I 

502°395 C. 

or 904'311 F, 


This is a remarkable corroboration of the kinetic theory of 
gases, quite unloeked for in steam experiments, and, as the 
author of the paper remarked, it shows how reliable are the 
results of the experimenter Regnault. The author also explained 
a new diagram, in which the area is energy, the length entropy, 
and the height temperature. In such a diagram it becomes a3 
simple an idea as temperature. From this it appears that the 
ratio of the two specific heats is 1'4 for steam.—Mr. Clark com- 
municated „a paper on the behaviour of liquids and gases near 
their critical temaperatures.—Mnr Winstanley exhibited two new 
vauieties of air-thermometers and a thermograph actuated by an 
air-thermometer on the principle of his radiograph exhibited at 
last meeting. The first thermometer consists of a [J tube with 
terminal bulbs and the left leg of much finer bore than the right. 
Mercury is in the right leg, sulphuric acid unted with air 
in the left. Jhe apparatus is a barometer to the air inside the 
left bulb, and a thermometer to that outside. A similar com- 
bination of an air-thermometer and an aneroid barometer consti- 
tutes the second instrument. The expansion & contraction of the 
ar in the stem by external temperature nds or compresses 
a small aneroid chamber in the bulb.—Mr. Gee and Mr. Stroud 
made a communication on a modification of Bunsen’s caleri- 
meter, which will be found in the Proceedings of the Society. — 
The meeting then adjourned till the wintg session commences. 


Geological Society, June 23.—Rohert Etheridge, F.R.S., 
president, in the chair.—Edwin Muir, Benjamm Sykes, and 
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jon Thorburn were elected Fellows of the Society. The fol- 
owing communications were read :—On the skull of an /cAthyv- 
Saurus from the lias of Whitby, apparently indicating a new 
species (/. eetlandtcus, Seeley), preserved in the Woodwardian 
Museum of the University of Cambridge, by Prof. H. G. Seeley, 
F.R.S.—Note on the cranial characters of a large Teleosaur 
from the Whitby lias, preserved in the Woodwardian Museum 
of the University of Cambridge, by Prof. H. G. Seeley, F.R.S. 
—On the discovery of the place where Paleolithic implements 
were made at Crayford, by F. C. J. Spurrell, F.G.S.—The 
geology of Central Wales, by Walter Keeping, F.G.S., with 
an appendix by C. Lapworth, F.G.S., on a new species of 
Cladophora, —Qn new Erian (Devonian) plants, by J. W. Daw- 
son, F.R.S, The paper first referred to recent “publications 
bearing on the Eman (Devonian) flora of North-East - America, 
and then proceeded to describe new species from New York 
and New Brunswick, and to notice others from Queensland, 
Australia, and Scotland. The first and most interesting 1s a 
small tree-fern, Asteropleris noveboracensis, characterised by an 
axial cylinder composed of radiating vertical plates of scalariform- 
tissue imbedded in parenchyma and surrounded by an outer 
cylinder penetrated with leaf-bundles with dumb bell-shaped 
centres. The specimen-was collected by Mr. B. Wnght 
in the Upper Devonian of New York. Another new fern from 
New York is a species of Lgsisetides (E. wrightianum), show- 
ing a hairy or bristly gurface, and sheaths of about twelve short 
acumunate leaves, A new and peculiar form of wood, obtained 
by Prof. Clarke of Atnherst College, Massachusetts, from the 
Devonian of New York, was described under the name Celu- 
loxylon primevum, It presents some analogies with Proty- 
taxites and with Aphyllum paradoxum of Unger. Several new 
ferns were described Teom the well-known Middle Devonian 
plant-beds of St. John’s, New Brunswick ; and new facts were 
mentioned as confirmatory of the age assigned to these beds, as 
showing the harmony of their flora with that of the Erian of 
New York, and as illustrating the fact that the flora cf the 
Middle and Upper Devonian was eminently distinguished by 
the number and vaiiety of its species of ferns, both herbaceous 
and arborescent. It will probably be found eventually that in 
ferns, equisetaceous plants, and conifers, the Devonian was 
relatively richer than the Carboniferous, Reference was also 
made to a seed of the genus 2theotesta of Charles Brongniart, 
found by the Rev. T. Broun m the Old Red Sandstone of Perth- 
shire, Scotland, and to a species of the genus Dicranophyllum 
of Grand’-Eury, discovered by Mr. J. L. Jack, F.G.S., in the 
Devonian of Queensland. In all, this paper added six or seven 
new types to the flora of the Erian period. Several of them 
belong to generic forms not previously traced further back than 
the Carboniferous. The author uses the term ‘‘ Erian ” for that 
great system of formations intervening in Americaebetwveen the 
pper Silurian and the Lower Carboniferous, and which, in the 
present uncertainty as to formations of this age in Great Britain, 
should be regaided as the type of the formations of the period. 
It is the “ Erie Division” of the original Survey of Neve York, 
and is spread around the shores of Lake Erie, and to a great 
distance to the southward.—On the terminations of some Ammo- 
nites from the infenor oolite of Dorset and Somerset, by James 
Buckman, F.L.S.—Faroe Islands : Notes upon the coal found 
at Suderoe, by Arthu®H. Stokes, F.G.S.—On some new creta- 
ceous Comatule, by P. Herbert enter, M.A. Communi- 
cated by Prof. P. Martin Duncan, F.R.S.—On the Old Red 
Sandstone of the north of Ireland, by F. Nolan, M.R.LA. 
Communicated by Prof. Hull, F.R.S.—A review of the family 
Vincularidz, recent and fossil, for the p of classification, 
by G. R. Vine. Communicated by Prof, P. M. Duncan, F.R.S. 
—0On the zones of marine fossils in the calciferous sandstone 
series of Fife, by James W. Kirkby. Communicated by Prof. 
T. Rupert Jones, F.R.S.—The glaciation of the Orkney Islands, 
by B. N. Peach, F.G.S., and John Horne, F.G.S. In this 
paper, which forms a sequel to their description of the glacia- 
tion of the Shetland Isles, the authgrs, after sketching the 
geological structure of Orkney, proceeded to discuss the glacial 
henomena. From an examination of the various striated sur- 
aces they,inferred that the ice which glaciated Orkney must 
have crossed the islands in a north-westerly direction from the 
North Sea toethe Atlantic. They showed that the dispersal of 
the stones {n the boulder-clay completely substantiates this con- 
elusion; for in Westray this deposit contains blocks of red. 
sandstone derived from the Island of Eda, while in Shapincha 
blecks of slaggy diabase, occurring fn sif% on the south-east 
e 
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shore, are found in the boulder-clay of the north-west of the 
island. Again, on the mainland, blocks of the coarse siliceous 
sandstones which cross the island from Inganess to Orplin are 
met with in the boulder-clay between Honton Head and the 
Loch of Slennis. Moreover, they discovered in the boulder- 
clay the following rocks, which are foreign to the island: chalk, 
chalk-flints, oolitic limestone, oolitic breccia, dark limestone of 
Calciferous-sandstone age, quartzites, gneiss, &c., some of which 
closely resemble the representatives of these formations on the 
east of Scotland, and have doubtless been derived from thence. 
. From this they infer that, while Shetland was glaciated by the 
Scandinavian mer de glace, Orkney was glaciated by the Scotch 
ice-sheet, the respective ice sheets having coal oti the floor 
of the North Sea and moved in a north-westerly direction 
towards the Atlantic, They also fonnd abundant fragments of 
marine shells in most of the boulder-cldy sections, which are 
smoothed and striated precisely like the stones in that deposit. 
They conclude that these organisms lived in the North Sea prior 
to the great extension of the ice, and that their remains were 
commingled with the moraine profonde as the ice-sheet crept 
over the ocean-bed. From the marked absence of shell-frag- 
ments in the Shetland boulder-clay they are inclined to believe 
that much of the present sea-floor round that group of islands 
formed dry land during the climax of glacial cold. 


PARIS 
e 
Academy of Sciences, July 5.—M. EdmeBecquerel in the 
chair,—-The death of M. Borchardt (correspondent in Geometry) 
was announced.—The following papers were read +—Study of 
the variation of the line of sight, on the great meridian circle of 
Paris Observatory (constructed by M, Eichens), by means of a 
new apparatus, by M. Loewy. ‘The essential part is a small 
glass disk giving simultaneously three es in the eye-piece : 
(1) that of the cross wires, (2) that of a division drawn on the 
objective, and (3) that of one of the divisions of a plate inserted 
in the axis.—On the photography of the ae ages oriake by AL 
Janssen. ‘The exposure is continued till the solar image is 
positive to the border ; the chromosphere then appears as a dark 
circle 8” or 10” in width,—On the integration of lmear equations 
by means of the sines of superior orders, y M- eee the 
consequences of the experiment of MM. Lontin and de Fonvielle, 
by M. Jamm. He inglicates experiments which should test his 
explanation.—On the visiog of colows, by M, Chevreul.—On 
some general relations between tha chemical mass of elements 
and the heat of formation of their combinations (continued), by 
M. Berthelot. The influence of mass of the elements in di i 
the stability, and therefore the heat liberated, may be tonceiv. 
simply by supposing that the system formed by two molecules 
will be more exposed to destruction by movements of the whole 
system (rotdtions, vibrations, fe) the heavier the molecules, 
n the other hand, the reserve of energy (which is gradually 
Gd gai in combination), should, “ceteris paribus, be greater in 
light elements than in heavy ones.—E pochs of vegetation for the 
same tree in 1879 and in 1880, by M. Duchartre. Though the 
temperaturevas much mere severe in December and January 
last, than the previous year, the renewal of vegetation in six 
chestnuts was earlier, The mild time between the cold 
of December, 1879, and January, 1889, does not account 
for this, for a longer and milder time intervened in 1878- 
79. Nor does the method of sums of heat explain it. But 
the trees recelved more heat'this year from the beginning of 
vegetation to complete expansion of their Jeaves.——_On a meteorite 
which fell on November 16, 1874 at Kerilis (Côtes du Nord), by 
M. Daubide. This belonged to the sub-gro Oligosideres in 
the Sporadosideres.—On a meteorite whi fell on September 
6, 1841, in the vin of Saint Christophe-la-Chartreuse 
(Vendée), by M. Daubrée.—Inquizy into the situation of agri- 
culture in France in 1879, by M. Chevrenl.—On the utility of 
quarantines, Dy, M, de teenies He gives examples of their 
inadequacy.—Naturé of the immunity of Algerian sheep against 
spleen-disease ; is it an aptitude of race? by M. Chauveau. The 
property is congenital and natural, It may be communicated by 
crossing to Euro sheep. French sheep bred in ria, do 
not acquire it, and itis not proved that Algerian sheep bred in 
France may not lose it.—Determination of the difference of 
longitude between Paris and Bonn, by MM. Le Clerc and De 
Bernardiéres, The figures obtained are 19m, 2'269s., probable 
iror + 0’009s, German astronomers found for the same arc? 
I9m, 2°231s.—Some, remarks on the equation of Lamé, by M. 
Escary.—Integiation of any number of simultaneous equaticns 
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between a given number ot functions of two independent variables 
and their partial derivatives of the first order, by M. Turquan.— 
On the bright spectral lines of scandium,- by M. Thalén.—Im- 
provements in Siemens’ bobbins, by M. Trouvé. He suppresses 
the two penods of indifference, making the polar faces of snail 
form, so that the surfaces approach those of the magnet gradually, 


“till the moment that the posterior edge escapes from the pole, 


when repulsion commences. The work is) thu§ economised. 
—On the sensibility of the eye to diffgfenges of light, by 
M. Charpentier. A given light, strong or weak, must (in his 
) be increased or diminished about eight hundredths to give 
a istinct new sensation ; and it seems to be the same in indirect 
vision fas ‘in ‘direct, and with coloured as with white light.— 
Thermic study f polysulphides of ammonium and phid® 
of hydrogen, by M. Sabatier.—On the density of iodine vapour, 
by M. Troost. He finds it to dimmish both at a low and at a 
high temperature, so that dissociation or isomeric change seems 
hardly admissible.—On the atomic weight and on some charac- 
teristic salts of ytterbium, by M. Nilson.—On the dissolution of 
platinum in sulphuric acid, by M. Scheurer-Kestner, The attack 
of platinum is always due to presence of nitrogenised compounds 
in the sulphuric acid.—Remarks on etherification of hydracids, 
by M. Villiers,—Atmospheric, bacteria, by M. Miquel, The 
number, very small in winter, fncreases In spring, and is high in 
summer and autumn; but while spores of mo d are abundant 
in wet, and rare in dry, periods, it is the opposite with aerial 
bacteria. At Montsouris, in summer and autumn, 1,000 germs 
of bacteria are sometimes found in 1 cubic metre; in winter the 
number may go'dowr to 4 or 5, and on some days 200 litres of 
air are insufficient to infect the most alterable liquors. In ordi- 
nary houses air proves fertilising (to neutral bomllon) in a volume 
of 30 to 5o litres. M. Miquel notes an increase ofedeaths from 
contagious and epidemic'diseases in Paris, about eight days after a 
recrudescence of aerial bacteria. Water vapour from the ground, 
rivers, or putre: masses is always micrographically pure.— 
On a digestive ferment contained in the sap of the fe by M. 
Bouchut.—A work by M. de Koninck, on the fauna of the 
carboniferous formation of Belgium, was presented. 


VIENNA 

Imperial Academy of Sciences, Maye 7.—B. Bolzano’s 
significance in the history of infinitesimal calculation, by Prof. 
Stolz,—Investigation of the roast products of coffee, by Herr 
Bernheimer.——-On direct introduction of carbonyl groups into 
phenols and aromatic acids (third part) ; behaviour o pyrogallic 
and gallic acids with éarbonate of ammonia, Prof, Senhofer 
and Dr, Rrunner.—On Guthrie’s cryohydrates, by Herr Offen. — 
On tife relation of the coefficients of diffusion of gases to the 
temperature, by Herr von Obermayer.—On the coincidence of 
disorders of the skin and of the grey axis of the spinal cord, by 
Dr. Jarisch. 
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VICTORIA UNIVERSITY 

J7 was only the singular moderation and good sense 

with which the promoters of the New Manchester 
UniversigV movement conducted their case that could have 
secured that ng Parliamentary opposition should be made 
to the late Government taking a step so momentous, and 
affecting so many rival interests, as the foundation’ of a 
new English university. They were cgmpelled, indeed, 
like many other strategists, to change front once or twice, 
and to accept a charter different in two vital respects from 
that which they had asked. They wanted a university 
in England on the model of the Scotch and German 
universities—a university of a single college in a great 
centre of population. They were compelled, however, 
to make provisidn ‘for affiliating Leeds and other col- 
leges, when they becomeudequately equipped, with full 
faculties of arts and sciencegand when it is completed 
the new University will have to carry out’an experiment 
completely novel. It will occupy a midway place between 
the Scotch single-college universities, the English uni- 
versities with their families of colleges bound together by 


eee ee Central Examining Board 
for all “qualified applicants; which -is—known_as the 
University of London. The separate colleges will in 
fact be Universities of the Scotch type, complete in 
themselves before they are affiliated in respect of two 
important faculties. They will differ vitally from the 
single colleges of Oxford and Cambridge, each with three 
or four tutors of its own, but each requiring to lean on 
the private tutors and the resident university professors 
and lecturers for the necessary supplement of their teach- 
ing. It will be most interesting to see how the Uni- 
versity authorities will conciliate the independence and 
originality of the teaching of the individual colleges with 
the examination system which must govern and ‘regulate 
them all. The new University will more nearly resemble 
the late Queen’s University in Ireland than anything else 
of which we have had experience. It will differ from the 
Queen’s University only in the greater importance of the 
separate colleges, Meanwhile all these arrangements are 
in posse. Thg University will be started on the familiar 
lines of the Scotch and German universities, with a 
single college, with which for the time being it is prac- 
tically identified, and whose teaching it will be its sole 
business to influence. 

The other important modification is in the temporary 
absence of the medical faculty. An important medical 
school is attached to Owens College. The last Go- 
vernment were occupied with a Medical Bill, the main 
object of which was to diminish the number of licence- 
granting medical centres, and to substitute a single 
authority for the nineteen medical bodfes which confer 
the r ight "to practise on the bodies of Her Majesty’s 
subjects, It was strongly represented to them that it 
would be an anomaly that they should add a twentieth 
licensing body to the nineteen at the very moment when 
they were attempting to fuse the nineteen into one, * The 
charter they have issued to the Victoria University grants 
it the right to confer all d&grees arf titles ef honour that® 
it is competent to other universitiés in the United King- 
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instrument as literature and philosophy. 


dom to grant, except in the single faculty of medicine, 
Although the medical professors of Owens College become 
professors in the University, they will remain in an excep- 
tional position, at all events until the new Government 
have made up their minds what course to adopt with the 
Medical Bul. Should the agitation for a medical uni- 
formity die “out, and the Government resolve upon no 
disturbance of the existing arrangements, it will be im- 
possible for them not to complete the charter of the 
new University by conferring on it the right to grant 
medical degrees. Should they revive the proposals of 
their predecessors and succeed in passing them into law, 
the new University will stand in the same position as 
that which the older universities will then be reduced to 
occupy. 

The public will be most interested to see on what lines 
the Victoria University will be developed. Will it strike 
out a new line for itself? Every university in this country 
aims at being a studium generale, but every university 
has in practice shown a tendency to the exceptional 
development of gpecial studies. Oxford is in the maina 
great classieal, gnd Cambridge a great mathematical, 
school, and London has been exceptionally distinguished 
for the high attainments and reputation of its medical 
graduates. In the Victoria University, so far as it is 


possible to forecast its future, [a similar position seems 


likely fo Be-asserted by the scientific faculty. It is in that 
respect that Owens College has been-snecially strong. In 
all the older universities the scientific faculties have had 
to assert for themselves a higher position than they 
originally occupied, and they have generally done 
so during the last century of their history, They will 
start in the Victoria University from a position at least 
equal to that ocgupied by the elder “ Arts” studies, It 
would be a mistake if they’ were to attempt to claim 
an exclusive predominance, and the first step which the 
University has taken indicates “that there is no such 
danger. They have appointed as their Chairman of the 
Board of Studies their Professor of History and English 
Literature, Every one who has followed the’ movement 
in which the University originated knows how deeply it 
has been indebted, from its commencement to its close, 
to Prof. Ward, and it is safe to say that ng sounder 
appointment could have been made, and none more 
likely to secure the impartial appreciation of all the 
competing claims of the old and the new learning. The 
authorities of thf Victoria University will begin their new 
career on the broad and satisfactory lines indicated by 
the words of their founder, Mr. Owens’ will pointed to the 
creation in Manchester of a seat of learning in which the 
subjects taught in the English universities should be 
taught in the best way, and the promoters of the move- 
ment have never advocated any scheme for making them- 
selves a scientific college, or what is called a technical 
university, But it will be as difficult as it would be 
imprudent to ignore the fact that Manchester has special 
opportunities for becoming a great scientific school, and 
the eminent teachers who represent its scientific faculty 
may b€ confidently trusted to maintain the position which 
they have secured for their subjects. We may reasonably 
hope té see the new University set itself to the task of 
proving that science is as educationally effective "àn 
Literature, 
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- history, and language will hold their own adequate place 
in its scheme of instruction, but the newer sciences of 
animate and inanimate nature will certainly start from a 
fairer platform than usual, in the North of England. The 
Victoria University will not be hampered, like its elder 
sisters, by the traditions of the past. There is a great 
career before it, and the people of England will watch its 
development with the deepest interest. They may be 
reasonably confident of one thing, that the new educa- 
tional “brand,” to adopt Prof. Huxley’s felicitous expres- 
sion, will be of as select a character as amy of the 
“brands” with which they are familiar. 








ON THE RELATION BETWEEN THE MOLE- 
CULAR WEIGHTS OF SUBSTANCES AND 
THEIR SPECIFIC GRAVITIES WHEN IN 
THE LIQUID STATE 


NDER this title I have communicated to the Chemi- 
cal Society the results of a prolonged investigation 
on the connection existing between the weights of unit 
volumes of liquid substances and their gelateve molecular 
weights (see Journal of the Chemical Society for March, 
April, May, and June, 1880), and in obedience to a 
‘request from the Editor of NATURE I will briefly indicate 
the scope of the inquiry, and point out the main con. 
clusions to which I have been led. The inquiry, Í may 
say in the outset, has resolved itself into a critical and 
experimental examination of what are known ‘as Kopp’s 
Jaws of specific volume. That some definite connection 
between molecular weight and specific gravity would be 
traced had been surmised more than forty years since, 
but all our exact knowledge on the subject is contained in 
the series of classical memoirs which wa owe to Hermann 
Kopp. Kopp first clearlf recognised the necessity of 
comparing the liquids when under strictly analogous 
conditions. By dividing the specific gravity of a diquid 
taken at the temperature at which its vapour-tension is 
equal to the standard atmospheric pressure—that is, at its 
ordinary boiting-point—into its molecular weight, we 
obtain its specific volume. If the specific gravity be 
referred to the point of maximum density of water, this 
value refresents the number of cubic centimetres occu- 
pied by the relative molecular weight of thè liquid 
expressed in grams at its boiling-point under the standard 
pressure. The numbers thus obtained were first shown 
by Kopp to exhibit certain definite rel&tions which may 
be briefly stated as follows :— 

I. In many instances differences in specific volume are 
proportional to differences in corresponding chemical 
jormula—Thus a difference of CH, in æ homologous 
series corresponds to a difference of about 22 in the 
specific volume, or (CH,}r = 227. On comparing the 
specific volumes of similarly constituted haloid com- 
pounds, it is seen that the substitution of # atoms of 
bromine for an eqaal nynber of chlofine atoms increases 
the specific volume by 57. 

Il. Zsomeric and metameric liquids have, as a rule, the 
Same speific volume —Exceptions are exhibited ee 
oxygen and sulphur compounds. 

IIL, The substitution of an atom of carbon por two of 
AJdrogen makes no alteration in the specific volume of 
certain groups of organic liquids. 
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On the basis of these conclusions Kopp was able to 
calculate certain numerical values for the specific volumes 
of the elements in combination. These values are as a 
rule constant for the particular element: thus, accord- 
ing to Kopp, carbon has invariably the value of 11, 
hyflrogen that of 5'5. Exceptions are observed in the 
case of tke chemical analogues oxygen and, sulphur. 
Each of these bodies has two values depeadifig, it would 
seem, on its mode of combination, or on its relation to 
the femaining atoms in the molecule. For example, 
acetone and allyl alcohol have each the empirical formula 
CsH,O, but the specific volume of acetone is 78:2, whilst 
that of allyl alcohol is 73°8. In the case of acetone the 
combining power of the oxygen atom is wholly satisfied 
by carbon; that is, we have reason to know that the 
oxygen atom is more intimately associated with one of 
the carbon atoms than it is with any one of those of the 
other elements ; whereas in allyl alcohoPa moiety of the 
combining value would seemeto be sgtisfied by carbon 
and the remainder by hydgpgen. It appears, then, that 
when oxygen is united to an element by both its affinities 
its specific velume is 12'2; when it is attached by only 
one combining unit ity specific volume is 7'8. The corre- 
sponding values for sulphur are 28°6 and 22°6. 

I have already pointed out that these differences in the 
| values _for_the specific-vohuues of oxygen and* sulphur 
may be employed to throw light upon the constitution of 
such bodies as the phosphoryl and thiophosphoryl com- 
pounds, and that we may in this way obtain evidence as 
to the particular affinity-value that an element such as 
phosphorus, which is variously regarded as a triad and a 
pentad, exerts, and in the present paper I give additional 
instances to show that a knowledge of the sfecific volume 
of a body is often calculated to furnish valuablé informa- 
tion concerning its constitution. 

The most accurate method of ascertaining the specific 
volume of a liquid is (1) to determine its specific gravity 
at somè convenient temperature; (2) to ascertain its 
boiling-point with the utmost exactitude; and (3) to 
determine with great care its rate of expansion, say 
between o° and this boiling-point. 

The space at my disposal forbids me attempting to 
show how these various physical data were determined 
for the purpose of the present inquiry. Full details of 
the methods employed are given in the original paper, 
and the errors incidental to the various processes are fully 
discussed. The observations necessitated among other 
things the frequent determination of the fixed points of the 
thermometers employed, and the accompanying figure 
shows how these were found to rise during the progress 
of the investigation. The abŝcissæ represemt the times 
in months at which the several observations were taken, 
and the ordinates the extent of displacement in hundredths 
of a degree. A represents a thermometer ranging from 
— 10° to 50° C.,% from 50° to 105° C., and C from 98° to 
144° C. It will be seen that the extent of th displace- 
ment is evidently dependent on, or at any rate is greatly 
influenced by, the “amount of molecular disturbance to 
which the glass envelope is subjected. 

The accuracy of the results is of course in great measure 
dependent upon the purity of the liquids employed, and 
this fact to some extet limited*the number of compounds 
which could be investigated. Whenever the mode of 
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preparation was not a sufficient guarantee of the pwity it 
was established either by analysis or by the determination 
of its vapour density—a most rigid test, provided that this 
could be ascertained with sufficient accuracy. I have 
ventured to modify the original form of the Gay-Lussac- 
Hofmann apparatus, and I think I may claim that this 
modificatien admits of all the precision which the process 
is capable of yiélding. It obviates some of the disad- 
vantages of the original method, such as the liability to 
crack the tube, and the use of a large quantity of mercury 
and of liquid to vaporise the body under investigation, 
and it also permits of a more certain application of the 
necessary corrections. 

Among the many problems suggested by a review of our 
present knowledge of the subject, the following seemed to 
me to be specially worthy of solution. 

I, Is it definitely established that an element in com- 
bination has as & rule an invariable specific volume? 
May not the volume be mdified by the number of the 
atoms of that particular elememt in the molecule? Is it 
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Curves showing rise of fixed points in thermometers. 7 


altogether independent of the general complexity of the 
molecule, or may not the specific volume of the molecule 
be a function of its weight ? 

II. Do the various members of a family of elements 
possess identical specific volumes, or may not the volume 
be a function of the atomic weight? 

III. Would a re-examination of the cases of so-called 
variable atomic value serve to show that the specific 
volume of an element is a function of that value, as Buff 
supposes ? 

IV. The hypotheses of Mendelejeff and Meyer indicate 
the need of additional and more exact determinations of 
the values fðr the specific volumes of the elementary 
bodies? 

This scheme of work required the determination of the 
specific gravities, boiling-points, and thermal expansions 
of about fifty liquids, and the results of the observations 
afford matérial for the calculation of the specific volumes 
of seventeen elementary bodies. The rates of expansion 
are represented by formulæ of the form— 

V = A+ Bit CPH DB, g 

The labous of reducing the observations, and more 
especially of calculating the empirical formulæ for so 
large a number of subsfances, has been materially 
lightened by the use of the arithmometer of Thomas (de 

e 


ée fairly attributed to experimental error. 





Colmar). The investigation has therefore incidentally 
added very considerably to the data upon which the 
determination of the general laws affecting the thermal 
expansion of liquid bodies must depend. 

After a discussion of the errors of the observations and 
a comparison of my results with those obtained by previous 
observers, whenever these were applicable, I have sum- 
marised the main conclusions to which I have been led 
as follows :— i 

I. It seems certain that many isomeric liquids, even of 
the same cĦemical type (using that phrase in the sense 
in which it is employed by Kopp) have not identical 
specific gravities at their respective boiling-points, and 
hence have not identical specific volumes. Sueh excep- 
tions are more commonly met with in compounds con- 
taining carbon and hydrogen; this fact appears to indicate 
that the specific volume of one or both of these elements 
is not absolutely invariable. Benzene derivatives especially 
show a greater departure from the general law than can 
Their varia- 
tions are of the same order as has been shown to occur in 
the refraction®valwes for these compounds. ` 

2. We must also suppose that of the additional elements, 
oxygen, sulphur, and nitrogen have likewise variable 
specific volumes in conformity with Kopp’s conclusions. 


2- There is at present no experimental evidence for 
assuming anyother element has a variable specific 
volume. oe 

4. Hence in the case of these elements the volume is 
not modified by the number of the atoms of the particular 
element in the molecule, and it is therefore altogether 
independent of the general complexity of the molecule. 

5. The different members of a family of elements do 
not possess identical specific volufhes; the volumes of 
the elements are periodic functions of their atomic 
weights. oa 

6. The inquiry affords ‘no evidencë in support of the 
hypothesis that the specific volume of an element in com- 
bination is modified by any possible variation in the 
affinity value which it may possess. T. E. THORPE 


— 





GORDON'S “ELECTRICITY AND 
MAGNETISM” 


A Physical Treatise on Electricity and Magnetisin. By 
J. E. H. Gordon. (London: Sampson Low and Co., 
1880.) ° 

HE author, in the first paragraph of his preface, 
draws a distinction between the physical and 
mathematical points of view in treating the Science of 

Electricity. Wnfortunately, the distinction is at present 

a real one. Many mathematicians, fascinated by the 

beauty of the instruments they handle, are disposed to 

treat physical problems as though the principal function 
of the universe were to suggest problems to the pure 
mathematician, instead of the pyincipal function of the 
pure mathematician being to provide suitable tools for 
solving physical problems. On the other hand, there are 
skilful éxperimentalists who fail to appreciate those 
powerful methods of deductive quantitative reasoning 
which they are themselves unable to handle. Mr. Gordon 
does not profess to be a mathematician, and adopts tfè 
experimental point of view. ° 
e 
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The book makes no claim to be a complete treatise, but 
rather to deal with those branches of the science with 
which the author is best acquainted, one might almost 
say, those parts at which he has himself worked, either 
originally or by way of verifying the work of others. As 
might be expected from such a scheme, the descriptions 
of apparatus and phenomena are admirable, but, unfor- 
tunately, the theoretical explanations, intended to give 
the book more or less the character of a systematic 
treatise, are neither clear nor accurate. Qo early as 
page 2 we read : “It is found that if equal quantities of 
the electricity of glass and the electricity of sealing-wax 
be added together they neutralise each other.” But this 
is not preceded by any explanation of what is meant 
by equal quantities of the electricities of glass and sealing- 
wax. If the sentence had been cast as a definition, it 
would have been comprehensible. On page 20 there is an 
extraordinary illustration of the medium supposed to 
transmit electrostatic forces :— : 

“The transmission of strain may bẹ very beautifully 
seen at any railway-station when shunting js going on, if 
a train of carriages is being pushed b} an engine which 
Happens, instead of giving a steady pressure, to strike a 
slight blow on the cartiage nearest toit, The furthest 
carriage does not move at once, but the buffer springs are 
compressed—that is, the first carriage is for an instant 
strained by having its total length shortened by some 
inches. It instantly recovers from this strain by the ex- 
pansion of the springs; but as it cannot expand towards 
the cngine, it’expands away from it, and transmits the 
strain to the next carriage by compressing its buffer- 
springs, and the.process is repeated ail the way from the 
engine to the carriage furthest from it.” 

This buffer experiment is an illustration of wave-motion, 
an ‘idea we do not need jn any theor¥ of electrostatics. 
On ‘page 23 there is a pop explanation from the pen 
of Prof. Ayrton of the-easy discharge of electricity from 
points; this remarkable explanation does not in ary way 
depend on the’ greater electric surface density at and near 
a point, ayd jt suggests that the force near a conductor is 
not normal to its surfate. It is unnecessary to pursue 
this criticism further ; we have said enough to show that 
Mr. Gogdon’s strength does not lie in the systematic 
exposition of electrical theory. 

The book is divided into four parts—Electrostatics, 
Magnetism, Electrokinetics, and Electro-optics. In the 
third part is included all the phengmena of current 
electricity. This is an unsatisfactory classification. 
Electrokinetics should be confined to those phenomena 
of current electricity which involve the kinetic energy of 
current; such as electromagnetism and electromagnetic 
induction. The author would have been “wiser to have 
followed the arrangement ‘of Maxwell, and have classed 
the steady flow of electricity in conductors at rest rather 
with electrostatics than electrokinetics. Adams’s experi- 
ments on equipotential lines and surfaces in conductors 
are interpolated betwee diamagnetism and the induction 
coil; they are, of course, naturally a part of the theory of 
electrical resistance, and have no near connectjon with 
the chapter preceding or following. 

Great care has been bestowed on the illustrafiqn of the 
work. We know of no book on electricity so beautifully 
illustrated. Nor are the pictures merely pictures. They 
show well the detalls of apparatus; often, too, some 


leading dimensions are given when perspective does not 
admit of a scale. We would recommend this practice to 
all writers on science. It is a great help to the imagin- 
ation to know how large a thing is, and better that this 
information should be upon the picture than in the text 
only. è 

In the construction of this book the fregst pse has been 
made of the scissors, whole pages being quotations, This 
is beth wise and modest, for.when the original works of 
the’ man who discovered and stated a fact are suitable 
for a treatise, there can be no use in paraphrasing them. 
Some of the chapters are excellent analyses of the several 
investigations which have been made into the subjects of 
which they treat. This is notably the case with the 
chapter on ‘Specific Inductive Capacity.” When Mr. 
Gordon has occasion to prepare a new edition he will do 
well to expand where he is strongest, to omit as far as 
possible systematic exposition, but to make each chapter 
a history to which the reader may refêr with confidence 
that he will there find a cMar account of every original 
experiment, English or foreign, that has been tried in 
that department, The value of such a work would be 
inestimable. = 





‘STRATIGRAPHICAL GEOLOGY 


Lethea geognostica, oder Beschreibung und Abbilding 
der für die Gebirgs-Formationen beseichnendsien Ver- 
steinerungen. Herausgegeben von einer Vereinigung 
von Palaontologen. I, Theil: Lethea palaosotca, von 
Ferd. Roemer. Textband; Erste Lieferung. Pp. 324. 
(Stuttgart,"1880.) : 


HE study of fossils may be approached from two 
distinct points of view: we may regard them as 
furnishing us with additional illustrations of the diversi- 
ties of form and structure in the animal and vegetable 
kingdoms, or we may study them as making their appear- 
ance in a certain definite order, and thus as characterising 
particular geological formations. The former is the point 
of view of the biologist, the latter that of the stratigraphi- 
cal geologist. Palzontology, or the study of fossil forms, 
must necessarily be pursued as a branch of biology, for 
only by the study of their nearest recenteanalogues can 
we hope to interpret the fragmentary and often obscure 
relics of former inhabitants of the globe; but, on the 
other hand, the progress of systematic geology has been 
bound up with the study of fossils ever since it has been 
clearly recognised that strata can be identified by the 
organic remains which they centain. é 
German scientific literature is now being enriched by 
the publication of two very valuable works in which 
fossils are treated of, in the one case from the stand-point 
of the biologist,ein the other from that of the stratigraphi- 
cal geologist. The admirable treatise on paleontology 
by Zittel and Schimper gives an excellent account of the 
chief types of fossil plants in their relations to living 
forms, and the work of which we have placed the title at 
the head of the present article, promises to supply an 
equally important contribution to stratigraphical geology. 
The title of “ Lethaga Geoggostica”’ was first employed 
by-Bronn, who between the years 1835 and 1837 published 
a work under this name, in which he described all the 
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fossil genera then known in the several geological forma- 
tions. This book, which was accompanied by an‘excellent 
atlas of plates, passed through three editions during the 


author's life-time, but in the preparation of the last of 


these he was aided by Dr. Ferdinand Roemer. ° 

The nymber of fossil{forms now known to geologists is 
so vast thateit would be impossible to find any palzeonto- 
logist competent to deal equally well with the faunas and 
floras of all the geological periods ;* and hence it hasbeen 
decided to commit the palzozoic, the mesozoic, and the 
tertiary divisions of. the work to differ€nt hands. Dr, 
Ferd. Roemer has been selected to describe the life- 
forms of the palæozoic rocks, and in the work before 
us we have the first instalment of the result of his 
labours. 

The work commences with a sketch of the succession 
and correlation of the paleozoic strata in all the different 
areas in which they. hay been studied. The author 
divides these rocks into the four groups of Silurian, 
Devonian, Carboniferous, and Permian, using the term 
Silurian, after the manner of Murchison, tq embrace all 
the lower palzozoic strata. This plan is, of course, open 
. to the objection that his first division is at least equal in 
value to the other three put together. The account of the 


palæoz0® Soe which 
extends to ninety-two pages, is generally very 


drawn up. We notice on pages 11 and 29 an unfortunate 
error in the grouping together of the Lower Llandeilo 
and the Tremadoc slates, while in his account of the 
succession of strata in Sweden the author has failed to 
avail himself of the most recently-published results arrived 
at by the pal#ontologists of that country. 

The ne&t twenty pages of the work are devoted to the 
paleontological literature of the palzeozoic rocks, 146 pages 
to the paleozoic plants, and seventy-seven pages to the 
Protozoa. The author describes each genus, and gives 
also an account of some of the more importantspecies. 
In noticing the earliest paleeozoic plants, Roemer follows 
Schimper in regarding the puzzling forms from Bray Head, 
called Oldhamia by Edward Forbes, as belonging to the 
Algæ. With regard to the so-called Zozoon canadense 
of Dawson, Dr. Ferd. Roemer accepts the verdict of 
Möbius against its organic origin, and rejects it from the 
list of palaorzdic fossils, 

The atlas of the “Lethawa Palæozoica ” was published 
four years ago, the plates, sixty-two in number, being 
well executed and of the same size as the text, thus 
getting rid of the inconvenient arrangement in the former 
work, where tfe text was in 8vo, and the plates in folio, It 
would almo# appear as ifthe atlas were drawn up pre- 
vious to, and quite independently of, the present work, 
so that the connection between the illustrations and the 
text is not.so close as might be wished. We cannot help 
remarking, too, that unless much greater expedition is 
used in publishing the remainder of the work, the earlier 
portions will become obsolete before the-later portions 
make their appearance. : 

Although the atlas appeared in 1876, the text has now 
only just reached the commencement of the Ccelenterata. 
Possibly some unavoidable cause of delay has arisen, 


‘and a good one on “The Dimensions of 
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OUR BOOK SHELF 


A Treatise on Elementary Dynamics, for the Use of 
Colleges and Schools. By William Garnett, M.A. 
a. Edition. (Cambridge: Deighton and Co., 
1879. 

Mr, GARNETT’S second edition does not differ in appear- 

ance from its predecessor. There is the same number of 

chapters, the headings of which for the most part are also 
the same, but new matter and more detailed explanation 

have resulted in the addition of some twenty-five s. 

It may be noted as a feature of Mr. Gane wor chat 

there is a chapter on “The Dynamical Theory of Gases,” 

nits.” We 
have used the first edition with great advantage, as the 
author fully discusses and illustrates the crwcts of this 
subject, which is often so difficult to beginners, and we 

ETS this improved edition to such readers and to 

all others. 


Elementary sees Mechanics. By Thomas Alexander, 
CE. (London : Macmillan, 1880.) 


THE object of Mr. Alexander’s work is to serve as a com- 
anion volume to the late Prof. Rankine’s ‘Applied 
echanics aad Gvil Engineering.” This frst part treats 
of internal stress and strain, the divisions being elasticity, 
resilience; pure strain, simple and compound ; the ellipse 
of stress; and the application of work, All these 
points appear to us to be well illustrated by the numerous 
-out exercises, with carefully drawn figures, and 
by the exe t for the student to try his skill upon. 
This small book, drawn up, We~presume, with reference 
to Prof. Alexander’s Japanese students at the Imperial 
Engineering College at Tokei, is likely to be of service, 
the more so as it appears, to the extent we have tried it, 
to be correctly printed. 





LETTERS TO THR EDITOR 

[The Editor does not hold himself wesponsible for opinions expressed 
by his correspondintse Neither can he undertake to return, or 
to correspond with the writers ofgejected manuscripts, No 

tice is taken of anonymous commurmcations, 

(rhe Editor urgenty requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the eee apen of come 
munications coniaining interesting and novel facts.] 


The Recent Gas Explosion 


“THE explosion took place by the conversion of potengal energy 
into motion. 

It may be fairly asked whether physicists are really satisfied 
with this account of the tremendous development of energy 
recently witnessed in the neighbourhood, or whether this phrase 
‘* potential energy sis not a useless bugbear which is closing the 
door to discovery. Why not believe rather that the motion 
exhibited was not really created (as motion) at all, but already 
existed ina concealed form? For we have plenty of proof that 
motion can be stored up to any intensity and yet be quite im- 
perceptible to the senses, so long as all is in equilibrium. Why 
assume a supetnatural (?) cause, when we have a natural one of 
transferred motion? Why rush into the inconceivable assumption 
of the existence of an energy without motion, when the conceivable 
remains for appreciation? An importent and highly interesting 
problem ın the discovery of the modus operandi of the transference 
of the motion from matter in space would thus be ever present to 
the mind (which is the sole condition for hoping to solve it) in 
place of an unrealisable and—may w® not justly add ?—therefore 
shallow and pretentious mysticism which obstructs the pathway 
of progress, g S. TOLVER PRESTON 

Jy 8 


[It seems to us that Mr. Preston makes rather too much of a 
chance flewspaper expression, probably employed (for the sake 


which, we may hope, is néw removed. We look forward*| of appearing scientific) by a writer who had no notion of tbe 


with interest to the completion of this most valuable 
work, - . 


eprobable that 


tremendous metaphysical problem which underlies it. It is very 
alt energy is kinetic, but*this has not yet been 
proved.—ED. ] . 


265 


NATURE 


,[7#ġ 22, 1880 





Tue dangers of an explosion of gas, such as that which 
occurred on the evening of the 5th inst. in Bedford Street, are 
not, it would seem, limited to the immediate vicinity of the 
accident, 

At about 7 p.m, on that day I was reading in a room, which 
from its position at the back of the house being rather dark, 
required a light, when I was startled bya sudden rush of the 
flame from the single gas-burner u for about two feet—it 
immediately subsided, again blazed up, and repeating this a third 
time sank, and went out altogether. . 

I thought something had gone wrong in the pipe, and that the 
passage of the gas was interrupted, but on applying a match it 
ignited and burned naturally, though with a feebl@r flame than 
before. 

It was fortunate that I was in the room to turn off the escaping 
gas, or some serious mischief might have occurred when next 
any one had entered the room to gas and air mingled into 
an explosive compound, I found that two other gas lights in 

assages had been extinguished at the same time, attention 
hein been called to them by the smell of eat gas, 

As the distance of my residence—Granville Place, Portman 
Square—is more than a tile from the site of the explosion, it is 
interesting to note the distance to which the impulse extended. 

As no further disturbance occurred, and as the phenome 
noted happened synchronously or nearly so with the explosion, 
and as the gas-pipes here are, I believe, branches of the same 
source of supply, I assume that what I,obs®rved and have 
described was in some way caused by the explosion. 

Fortunately it was at an hour when the gas was not generally 
burning, or other accidents might have resulted. It would be 
interesting to know if others observed similar effects of the 
explosion. J. FAYRER 

July 10 





The Tay Bridge 
THERE are two interesting scientific questions, apart from 


eering proper, wluch are suggested the late inquiry, 
although no reference seems to have been made to them in the 


The first is the o of the extraordinary flash seen at the 
moment of the downfalof the bridge by many spectators several 
miles away. It is scarcely gdoubtful that an impact was the 
only possible cause. a 

e second 1s the iniportant question of the amount of wind- 
pressure which would sulfice to force a train bodily off from the 
top of the bridge at a place where it was sof within thé girder. 
No strength of columns could then prevent an accident. 

The seems to prove that the train had been blown off 
the rails, and*had come into violent contact with the sides of 
the high girders, Then, and not sooner, the piers were subjected 
to a strain they were unable to bear, G. 





“ Geology of the Henry Mountains ” 


I LATELY received, through the Home Office at Washington, a 
“Report on the Geology of the Henry Mountains,” by G. K. 
Gilbert, being a portion of the ‘‘Geographpand Geology of the 
Rocky Mountams,” With the merits or demerits of this paper I 
am not concerned, Taminot prepared, however, to in silence 
and without protest the following paragraphs, which I find at 
p. 76 :—“' Bischof attempted, by melting eruptive rocks in clay 
crucibles, to obtain their ratios of expansion and contraction, but 
his method involved so many sources of error thaf his results have 
been generally distrusted. He concluded that the contraction, in 
passing from the molten to the crystalline state, is greater in 
acidic than in basic rocks, Delesse, by an extended series of 
experiments in which crystalline rocks were melted and after- 
waids cooled to glasses, showed that acidic rocks increase in 
volume from 9 to 11 per cent. in passing from the crystalline 
state to the vitreous, while basic increase only 6 to g per cent. 
Nallet concluded, from some experiments of his own, that the 
contraction of rocks in cooling from the molten copdition is 
never more than 6 per cent., and that it is greater with basic 
than with acidic rocks; but considermg that the substances 
which he treated were artificial and not natural products, that 
Qis methods were not uniform, and that he ignored the distinc- 
tion between the vitreous and the crystalline, of which Delesse 
hed ae tht importance, no weight can be given tọ 

results, e 


statement that ‘no weight can be given 


It would be difficult to compress into the same number of 
lines a greater amount of erroneous statement than is to be found 
in the above quotation. Bischof’s results were never distrusted 
by geologists, by whom they were repeatedly quoted, until in 


my paper on the ‘‘ Nature and Origin of Volcanic Energy,” read 
te the Royal Society, June, 1872, and -printed in PAu. Aa I 
pointed out the errors incidental to Bischof’s methgd of experi- 


ment, and at the same time directed attention to the 
arithmetical blunder of Bischof himself, by wħicHĦ his deductions 
from his own experiments are rendered still wider from the truth. 
‘The experiments of Delesse, which I presume are referred to, 
were made on so small a scale that no deduction as to the total 


contraction between the liquid and solid state of any rock can be e 


inferred from them. Coming now to Mr. Gilbert’s summary 
condemnation of my own experiments on the total contraction 
of basic slags from the iron-smelting furnaces of Barrow (Cumi 
berland), an account of which is given ın my paper y 
referred to, and printed in the VAi. Trans. for 1873, some of 
the chief results of which are to be found in p. 201, I have to 
remark that no other experiments on the subject, conducted on 
the same great scale, with equal precautions to insure exact- 
ness, have ever been made and published. No experiments have 
ever been made upon the contraction of Igya as flowing from a 
volcano and its solidification on cooling, but I have ge 
comparative analyses of na lavas, and shown their ost 
identical composition with that of the slags employed by me. It 
is incorrect tostate that I have ignored the difference between the 
vitreous and crystelline condition; all the melted matter experi- 
mented on by me having, from the large bulk of melted matter, 
cooled in the crystalline state. 
can be adduced for Mr. Gilbert’s sweeping and unsupported 

to the resfllts of my 
experiments I leave to the judgment of men of science who have 
impartially read my results, ROBERT MALLET 

London, July 7 


Intellect in Brutes 


THE Central Prison at Agra is the roosting-place of great 
numbers of the common blue pigeon; they fly out to the neigh- 
bouring country for food every morning, and return in the even 
when they drink at a tank just outside the prison walls. In 
tank are a large number of freshwater turtles, which lie in wait for 
the pigeons, just under the surface of the water and at the edge of 
it. Any bird alighting to drink near one of these turtles has a 
good chance of having its head bitten off and eaten; and the 

eadleṣ bodies of pigeons have been picked up near the water, 
showing the fate which has sometimes befallen the birds, The 
pigeons, however, are aware of the danger, and have hit on the 
following plan. to escape it. A pigeon comes in from its ‘long 
flight, and, as it nears the tank, instead of fiying down at once 
to the water's will cross the tank at about twenty feet above 
its surface, and then fly back to the side from which it came, 
apparently selecting for alighting a safe spot which it had re- 
marked asit flew over the bank; but even when such a spot has 
been selected the bird will not alight at the e&ge of the water, 
but on the bank about a yard from the water, and will then run 
down quickly to the water, take two or three hurried gulps of it, 


and then fly off to repeat the same process at another of the 
tank till its thirst is satisfied. I had often watched the birds 
doing this, and could not account for their strange mode of 


drinking till told by my friend, the superintendent of the prison, 
of the turtles which lay in ambush for the pigeons, 

The same friend had a couple of H 
réhgiosa) the most wonderful bird for mimicry which I have’ 


come across, not excepting the grey parrot of the West African « 


coast. One of these birds, when hung out in the verandah 
during the afternoons, used to amuse itself by calling the fowls 
together, imitative the call of their keeper so that they 
us d to flock together under the cage, when the bird would 
bu st oul into a very good imitation of a human laugh, as if it 
quite enj yed the fup of taking in the fowls, Have birds the 
sense of amusement? This one certainly seemed to derive grati- 
fication from the way in which it had cheated the fowls, 
* Roorkee, June 21 W. W. NICHOLLS 
The Volcanic Dust from Dominica 

Some months ago, through the kindness of Messrs. Alexander 
Agassiz and S. H. Garnfan, some of the volcanic ashes which 
fell in Dominica on January 4 were placed at my disposal. On 





Whether then any justification ` 


MPhahs (Gracula ` 
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account of the notices that have appeared in NATURE (vol. xxi, 
pp. 330, 372, and vol. xxii, p.77) and in Comptes rendus (xc. 622- 
26), this note would be needless, were it not that some may regard 
these ashes as of recent origin. 

Microscopically the material (already described by Prof, 
Delesse) is seen to be decomposed to a considerable extent. The 
materials eyjdently filled an old crater, and have been subjected 
to secondasy action, so that of the original constituents only the 
feldspar and nugtte are left, The other constituents are the 
results of the alteration of this andesitic (probably) débris, No 
trace of recent volcanic material could be found in that examined 
byme. In no sense can these ashes be called a recent product ; 
they have simply been transferred from one „place to another, 
The transfer is recent, but the ashes have for ages been at or 
near the surface of the earth. M. E. WADSWORTH 

Museum of Comparative Zoology, Cambridge, 

Mass., U.S.A., June 30 





Large Meteor 

On Friday eveniag last, July 9, at 9h. 45m., I saw a very fine 
meteor about equal in brightgess to Venus at her maximum, 
moving very slowly om nearly west to south-west. I did not 
see its origin, It passed about 4@above Spica, and disappeared 
soon afterwards, as nearly as I could estimate, in altitude 16° 
and azimuth 50° west of S. Its apparent coyrse was only 
slightly inclined to the horizon, approaching it a an angle of 
about I in 10, e. ° 

Its apparent angular velocity was about 8° in a second, its 
light yellowish till the moment of extinction, when it became 
blue and fatnter; and-disappeared without any sign of explosion. 
Its course was somewhat wavy, and the tt -left—behind. it_ 
very evanescent. My latitude and longitude was 51° 25’ and 


org wW. F. C. PENROSE 
Coleby Field, Wimbledon, July 14 
Ball Lightning 

On Saturday night, the 17th inst., an instance of this form 
of lightning cahe under my observation. 

The day been hot, the thermometer registering a tempera- 
ture of about 71° F. in the shade daring the middle of the day, 
which was bright and clear. In the evening, however, a curious 
haze or mist spread rapidly over the landscape, while the tem- 
perature had fallen to about 68° F. This haze was very much 
denser and more analogous to the smoke-fog of a towp than I 
have ever observed in the country at this time of year, yet the 
air did not seem particularly damp or chill.. 

About 9 p.m. frequent flashes of sheet-lightning occurred, 
with rumblings of distant thunder at inter both of which 
continued more or less up to midnight, about which time, the 
mist having somewhat cleared off, I saw when returning home, 
apparently about a quarter of a mile ahead, a ball or globe of 
fire of considerable size descend slowly from the clouds, and 
when near to Òr touching the earth suddenly disappear, its 
disappearance being accompanied by two slight but quick con- 
cussions, which may have been an explosion and its echo. The 
fire-ball could not have been visible more than five or six seconds. 
I cannot ascertain that any e was done by it. 

As this somewhat rare and curious phenomenon seems to be 
manifesting itself at this Botha accompanying the thunder- 
storms we are having (see NATURE, vol. xxi. p, 193), may I be 
permitted to suggest that thoe interested in electrical science 
should be on the alert to observe any repetition of the occurrence 
with its concomitant circumstances ? W. F. SMITH 

Sutton Valence, Kent 


> o 

E. M. F, should read Prof, Ayrton’s Sheffield lecture on 
“ Electricity as a Motive Power” (see NATURE, vol. xx. p. 568); 
any decent text-book—Noad’s, for example—-w1ll tell of the 
older attempts of Jacobi to propel boats by’electricity. 





THE RECENT EXPLOSIONS 


ALTHOUGH it is difftcult to Say anything new on 

the subject, or give instructiens more effective than 
such as have been, given over and over again, still the 
. 


recent remarkable and destructive explosions in London, 
Wolverhampton, and Monmouthshire seem to call for 
some remarks at our hands. 

Two serious explosions of gas following close on 
each other, in the streets of large towns, announce to 
every one that the difficulties of supplying gas to large 
numbers of consumers have not been completely over- 
come. 

+The special feature in the London accident was the 
occurrence of a series of explosions, at first at nearly 
regular, and then at increasing intervals, along the gas 
main, The first explosion blew out the “cap’’ of the 
main with great violence ; the rush of heated air, doubtless 
mingled with more or less gas, in the other direction 
seems to have carried the flame—probably by a rapidly 
occurring series of small explosions—to a point at which 
a mass of explosive gas was again reached and fired. 
The mass of gaseous mixture fred in the second ex- 
losion appears to have been about equal to that in the 

st, but towards the close of the series either the gas 
became much more diluted with air, or the air became 
much more charged with gas. It seems just possible that 
evibrations propagated by the first explosion passed rapidly 
through a gaseous medium, consisting of much air and 
little gas, unti# thgy came in contact with a mass of gas 
and air, which they threw into rapid vibration, and so 
caused to explode. But from the experiments of Abel 
and others one would scarcely expect this to occur under 
the conditions which—judging from the evidence given 
at the inquest—appear to have existed. 

A sécond~point, illustrated more markedly by the 
Wolverhampton explosion, is the apparent readiness with 
which a soil may be charged with coal-gas and retain this 
gas for long periods of time. The passage of such gas 
into drain-pipes, and perhaps even into unfilled gas-mains, 
seems to be of ready occurrence. 

Experiments might well be instituted by the gas com- 
panies to determine the power of soils for absorbing and 
retaining coal gas, and secondly, theeonditions of diffusion 
of mixtures of gas and air though the walls of pipes of 
different materials, Ifďit can be shown with certainty 
that the valve at the junction of the main in which the 
explosjon occurred with the Howlantl Street main was 
absolutely impervious to gas, then the yn aT may 
almost be regarded as proving the permeability of the 
material of gas mains to mixtures of air and.coal-gas, 

The practical lesson of the explosions is that some 
means of certainly determining whether a gas main does 
or does not contain gas must be found at once, and that 
this means must soč be the application of a light to an 
opening in the main. The foreman who applied the fatal 
match said that the pressure gauge showed the absence 
of gas in the main ; but as the main contained a quantity 
of gaseous mixtuse at rest, and not flowing through the 
pipe, the gauge could not be expected to indicate the 
presence of this mixture. 

It is almost amusing to read of the simple astonishment 
of the two foremen when the fact was announced to them 
that mixtureseof coal-gas and air are explosive: twenty 
or twenty-five years’ experience in gas-works had failed 
to teach them this fact. Yet the lives of the inhabitants 
in the neighbourhood of Tottenham Court Road were 
practically in these men’s hands for the last three or four 
months, 

With regard to the Risca disaster, of a different and 
unhappily more fatal kind than*the former, clouds of 
smoke are said to have accompanied the explosion which 
devastated the pits soon after midnight on Thursday last 
(15th inst.), and we have it from the lips of a credible eye- 
witness that fused and coked coal-dust is found adhering 
to the timbers in those parts of the workings which have 
been already visited, though not so conspicuous as ia 
some cases. In these respects thexefore the recent ex- 
þlosion is only a repetitjon of similar events which have 
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taken place before, and we need not again go-over the 
ground which we have already traversed several times in 
these pages, when we have endeavoured to point out their 
most probable origin and mode of propagation. 

We propose, however, in this place to devote a few 
lines to the discussion of a question which we think has 
not as yet received the attention it deserves, namely : 
When is a mine in such a state that it may be termed 
well-ventilated ? and our principal reason for doing so is 
that a statement has been already put forth to the effect 
that the ventilation of Risca Colliery was as perfect as it 
well could be, the total volume of air passing through it 
being considerably over 100,000 cubic feet per minute. 

An air-current of given dimensions may be sufficient to 
thoroughly ventilate the ee of a fiery mine at one 
time, and it may be quite insufficient at another: for the 
degree of.sufficiency is obviously wholly dependent on the 
amount of fire-damp given off per unit of time. Each 
unit of volume of coal contains a certain volume of fire- 
damp in a state of great compression—it may be ina 
liquid or solid condition—and this gas begins to be given 
-ff when the workings approach to within a certain dis- 
tance of the space wi which it is confined. Thee 
greater-proportion of the fire-damp is probably given off 
immediately before the coal is laid þara and at the 
instant it is being detached from the face; but some 
of it still continues in the coal long after it has left the 
mine. 

If the workings of a fiery mine are stopped abruptly 
and allowed to remain unworked for a considerable time, 
we find that the amount of fire-damp given off gradually 
decreases, until in the course of a year or so it is not more 
than one-tenth of what it was when the mine was in full 
work. If, on the other hand, the output of a fiery mine is 
largely increased, we find that the workings soon lapse 
into a dangerous condition unless the ventilation has been 
largely-in excess of its requirements in the first place. 
The character of the ventilation is thus dependent upon 
the output of coal fow the time being as well as on the 
amount of air. . 

The daily output of Risca Colliery is stated to have been 
1,000 tons, and supposing the amount of gas given off to 
have been 2,880 cubic feet per ton of coal, which,is the 
actual amount we have found by observation and calcula- 
tion in similar mines, then we know that, if the volume of 
the ventilating current had amounted to 30,000 cubic feet 

er minute, the whole of it would have been explosive as 
it returned from the workings ; uf it amounted to 50,000 
cubic feet per minute it would showa cap half an inch 
high in the small oil-flame of a lamp, and when charged 
with coal-dust it would form a highly explosive mixture ; 
if it amounted to 100,000 cubic feet per minute it would 
still show a small cap $ to ẹ inch, and it would still 

roduce an explosion when mixed wath coal-dust, and 
ignited. 

It is notorious, however, that as a rule the volume of 
air which reaches and passes round the working faces is 
much less than that which descends the down-cast and 
ascends the up-cast shaft; and when we az told that the 
ventilation of a mine is represented by a certain number 
of cubic feet of air per minute, we are on the safe side if 
we estimate the useful volume to be little more than 
two-thirds of the stated one. 

It is further notorious that the practical miner of 
almost every grade regards a small cap on the flame of 
the lamp, even if ł to $'inch high as a very trivial matter, 
so long as he finds little or no explosive gas in the mine; 
and he only begins to speak of the return air gs being 
heavy or rather heavy when the size of the cap on the 
small oil-flame reaches or exceeds a height ef # of an 
inch; but still even in this case he is not much ‘troubled 
with thoughts of immediate danger. 

- What then constitutes a well-ventuated mine? ; 

We say in reply that no ming containing dry coal-du 


is well-ventilated when the cap on the small oil-flame of a 
lamp is over } or $ç inch in height, that is to say, when 
the return air contains more than 2 per cent. of gas. 
Even with that amount, as we know, it will form an 
explosive mixture with coal-dust, and we should prefer to 
see a standard insisted upon in which not more than 
I per cent. was allowed. ° 

his aspect of the question is well worthy of the 
attention of the Royal Commissioners n Accidents in 
Mines, and we hope they will not allow their present 
oppértunity to pass without endeavouring to arrive at 
some definite settlement of such an important question. 


NORTH AMERICAN GEOLOGY-—IDAHO AND 
WYOMING! 


J5 spite of the revolution that was recently effected 
among the Government geological surveys of the 
American Union, provision has wisely keen made for the 
completion of the Reports of .the diferent corps which 
have been abolished. It is “pleasan’ to welcome still 
another of the stout black yolumes issued annually by the 
Geological and Geographical Survey of the Territories. 

On the completion of the Survey of Colorado in 1876 Dr. 

Hayden and his.corps of active coadjutors moved north- 
wards across the belt of country included in the Survey 
of the 4oth Parallel under Mr. Clarence King, with” 
the intention of mapping the territories of Idaho and 
Wyoming to the north and west. A number of recon- 
naissances had been made by various observers in these 
regions since the days of Bonneville and Fremont, some 
of the earlier work of Hayden’s Survey having been 
accomplished there. But no general survey of the whole 
area had been attempted, and many parts of it had never 
been penetrated by white men. It was a vast territory, 
including within its borders the sources of the Green, 
Snake, and Yellowstone Rivers, and embrdcing the most 
varied forms of surface and the greatest diversities of 
geological structure. To survey this unknown domain 
and bring its geography, geology, mineralogy, ethnology, 

zoology, botany, an neral economic capacity to the 
knowledge of the world was the aim with which Dr. 

Haydefi and his staff started in the summer of 1877. 

During the season the primary triangulation was extended. 
over an area of 28,000 square miles, from West Long. 107° 
to 112° and between North Lat. 41° 10’ and 43° 50’, and 

was connected with the stations made by the Survey of the 
4oth Parallel, and by the Boundary Survey of Wyoming. 

To phical field-work was carried on by three parties, 
each having an area assigned to it of about 11,000 square 
miles. The total area thus surveyed amounted to about 
29,000 square miles. The geological staff was likewise 
divided into three divisions, each being intrusted with a 
separate district, viz., the regions of the Sweetwater, 

Teton, and Upper Green River. 

In the report of Dr. Endlich of the Sweetwater division, 
one of the most interesting features is his’account of the 
structure of the Wind River Mountains. Tis important 
portion of the true Rocky Mountain range is formed of 
three parallel chains, of which the western, and chief, 
rises to heights of more than 13,000 feet and forms the 
watershed of the continent. Even now its huge snow- 
fields, which, tlfrough the clear summer air can be seen 
gleaming from a distance of more than 100 mfes, suggest 
the presence of glaciers. When Dr. Endlich and his 
party traversed tRese mountains in 1877 they found, 
indeed, no recognisable glacier, but abundant freshly- 
grooved and polished rocks and moraine mounds, 
shofving the comparatively recent existenge of land-ice 
in these elevated regions. On the west side of the 

2 « Eleventh Mtmual Report (1877) of the United States Geological and 
Geographical Survey of the Territories, embracing Idaho and Wyoming.” 
(Washington: F. V. Hayden, 1879 ) i 
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mountains the evidences of glacial action are specially 
striking, one valley in particular bearing witness to the 
former presence of a glacier sixteen to eighteen miles 
long, extending for several miles into the low country, 
where it threw down its heaps of moraine-stuff in mounds 
a mile and a half broad, and from 800 to goo feet high. 
Next summer, however, the covering of snow havin 

partially melted, true glaciers of small extent were foun 

in the Wind River and Teton ranges, 

East of the Wind River Mountains there lies a suite of 
palæozoic formations from the Potsdam sandstone to the 
top of the Perinian group, having a united thickness of 
3,350 to 3,750 feet, and covered by 2,500°to 2,920 feet of 
Triassic, Jurassic, and Cretaceous rocks. Dr. Endlich 
computes the total depth of stratified formations in the 
Sweetwater region at more than 16,000 feet. Underneath 
them in the Wind River range lies a great series of 
crystalline rocks. According to Dr. Endlich the Potsdam 
rocks have been converted into quartzites by the same 
metamorphic action which has changed the rocks imme- 
diately below them into grapites and schists. His section 
shows three zone% of granite in descending order, the 
lowest of all being what he terms prozoic, while the 
youngest, from its stratified or schistoid character, and 
the coincidence of the inclination of its stuata with that 
of the overlying stratified formations, be classes as of 
metamorphic origin. 

The researches of Prof. St. John were devoted to the 
exploration of. that wonderfully interesting region round 
the head waters of the River -and_ the_ Teton 
Mountains, The traveller who journeys wearily over the” 
vast desert lava-fields of the Snake River plains looks 
wistfully from time to time at the great snow-rifted peaks 
which the Teton range far to the east raises into the sky. 
What would he not give for a glass of the cool water 
which dashes down so profusely among these far moun- 
tains and disappears so utterly before it reaches that 
thirsty desert? Extending the observations of Hayden, 
Bradley, Comstock, and others, Mr. St. John has given 
us an interesting narrative of the structure of the mountain 
region and of the lower territory on its flanks. The core 
of the Teton range, culminating in Mount Hayden, 
consists of massive granites, gneisses, and schists, flanked 
by quartzites and slates. On these ancient rocks lie from 
500 to 1,000 feet of limestones, shales, and sandstones, 
containing Lower Silurian fossils, and from 400 to 
feet of a buff-coloured magnesian limestone referable to 
the Niagara group of the Upper Silurian. The Carbo- 
niferous system, consisting mainly of limestones and sand- 
stones, reaches a thickness of fiom 2,500 to 5,000 feet. 
Secondary formations, referred to the Triassic, Jurassic, 
and Cretaceous systems, attain depths of from 2,300 to 
more than 5,000 feet, The volcanic history of this portion 
of America is specially noticeable. According to Mr. St. 
John’s observations the usual chronological sequence 
obtains in the areas traversed by him. The early erup- 
tions have been of a trachytic nature, great variety of 
aspect and lithological structure being traceable among 
the various outflows. The surface presented by the 
trachytic areas is markedly uneven—the result doubtless 
partly of original irregularities of extrusion and partly of 
subsequent extensive denudation. The latest eruptions 
were of basalt, which has flooded the bottoms of the 
valleys, and now covers an area of many*thousand square 
miles. Mr. St. John speaks of the difference of level 
between different plateaux of basalt as being due to sub- 
sequent elevation. But it is not necessary to suppose 
that there ever was any common level for the outflows. 
Some were no doubt poured out at much higher elevations 
than others gven in their vicinity. The same observef calls 
attention to the remarkable volcanic conglomerates de- 
scribed by Hayden from this and ¢he Yellqwstone region? 
and by Whitney from the Territories lying further west. 
These deposits, 31900 feet or more in thickness, consist of 








angular and subangular or rounded .blocks of trachytess 
basalts, and other volcanic rocks imbedded in a dul 
brown tuff-like matrix, They cover wide tracts of 
country in the volcanic districts, and point to a phase 
of voleanic or inter-volcanic action which is not yet well 
understood. i 

Dr. A. C. Peale contributes an interesting report on the 
varied yoe lying to the north of the 4rst Parallel 
between Green River City, Wy., and Ogden, Utah. He 
estimates the total mass of stratified formations in that 
region from the base of the Lower Silurian system to the 

' top of the Quaternary series at upwards of 30,000 feet. 
He has added some additional fossils to the list of Lower 
Silurian forms collected from the district in 1872 by the 
late Prof. F. Bradley. He has likewise made important 
additions to the Carboniferous fauna of that area, and has, 
shown how dominant a part is taken by the 6,000 feet or 
more of Carboniferous limestones and quartzites. The 
Jura-Trias attains a depth of between 5,000 and 6,000 feet, 
consisting of the usual red sandy and argillaceous strata 
below, and passing up into laminated: limestones and 
shales. A considerable number of organic remains were 

*obtained from several zones in these beds, but they do not 
yet appear to be sufficient for drawing a satisfactory line 
between theefrigs and Jurassic series in the 
Mountain region. To our knowledge of the Cretaceous 
and Tertiary geology of the district Dr, Peale was enabled 
to make some valuable additions. 

Besides these geological reports, the labours of the 
Survey in 1877 included a detailed palzontological re- 
search in the-field by Dr, C. A, White, who contributes 
an important report of his work,.and the first of what we 
hope will be a series of papers on invertebrate palæon- 
tology. He specially treats of the Cretaceous fossils of 
the Western States and Territories, - The topographical 
work of the year was well done by Messrs. Nelson and 
Gannett. As subsidi but very valuable parts of the 
work accomplished by the Survey, reference may be made 
to the researches, on fossil insecys by Mr. Scudder of 
Boston, which have been aideg by the Survey and will be 
published among its memoirs ; to the great monograph 
by Dr. Leidy on the Rhizopods, jvhich has already ap- 
peared as one of the Survey’s quarto volumes; and to 
the interesting particulars collected by the Survey regard- 
ing the archeeology of the San Juan and South-Western 
Colorado. . 

There will be, we presume, one further Report for 1878 
—the last year of the existence of the Geological and 
Geographical Survey of the Territories. Though this 
mode of annual publication necessarily involve’ incom- 
pleteness, and is apt to overload the reports with unim. 
portant detail, there can be no doubt that the series of 
volumes issued by this Survey form a permanent record 
of great value, which for the districts to which they refer 
will serve as the basis of all subsequent work. It is not 
without regret that one can regard the cessation of these 
volumes. On this side of the Atlantic, where they can be 
calmly considered apart altogether from scientific ri 
and political entanglements, they have been received wi 
general approbation. It is impossible not to be struck 
by the largeness of the plan conceived by Dr. Hayden 
for the scope of his survey. Not geology merely, but 
every branch of inquiry touching the natural history, 
archeology, geography, and meteorology of the Territories, 
was embraced within his plan, and has been illustrated as 
far as the means at his disposaMwould allow. To have 
conceived this broad and scientific scheme, and to have 
possessed the administrative power to secure and keep in 
working concert solarge and able a body of observers, are 
qualities of no mean order, and deserve grateful recog- 
nition “wherever an intelligent interest is taken in the 
general progress of science and in that human advange- 
ment which scientific progress nee roc 
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THE RUSSIAN IMPERIAL YACHT, 
“LIVADIA” 

JT is not surprising that the character of the great 

steam-yacht Zivadia, just launched upon the Clyde 
for the service of the Emperor of Russia, is exciting wide- 
spread interest. Since Noah built the Ark, no floating 
and moving structure has been constructed in such direct 
contrast as this vessel with all that has gone before it. 
Every other ship afloat has, in its chief features, been «a 
development of the ships that preceded it, not excepting 
even the circular ironclads of Russia, for they were not 
the first circular vessels that had been designed and con- 
structed, and although they had some steaming preten- 
sions, these were too moderate to challenge seriously 
either the principles or the practice of naval architects. 
In the new yacht of Admiral Popoft’s design, however, 
we have a steamship that, by its very existence, challenges 
the fundamental principles upon which fast passenger 
steamers are constructed by all the rest of the world. 

We give herewith illustrations, of which the first (Fig. 1) 
is an external view of the Zivadia as seen out of water ; 
it is taken from a model which was constructed under the 
care of Admiral Popoff, and shows at a glance the general 
form of the ship. Another (Fig. 2) is a cross section, 
showing among other things the transverse~distribution of 
the boilers and machinery. The third (Fig. 3) is a plan 
showing the horizontal distribution of the same, and indi- 
cating more clearly than the other the positions of the 
three propelling screws.* It is obvious that such a form 
of vessel, propelled in the manner exhibited, suggests 
many questions of scientific interest; but most of these 
will be best discussed after the steam trials of the vessel 
have taken place. For the present it will be sufficient 
to take notice of the general characteristics and qualities 
which she presents to view. 

It is desirable at the outset for the reader to observe 
that the Zévadta consists of a shallow hull 235 feet long, 
153 broad, and drawing, when supporting all its burdens, 
but 64 feet of water. Irom a foot or twq above the water's 
surface arch upwards ang inwards with considerable 
curvature until they each meet (at about one-sixth of the 
whole breadth of the ship from the side amidships) the 
fore and aft sides of a naval palace, which extends from 
stem to stern. Although the width of the ship at the 
water-line is 153 feet, her width at a few feet above the 
water-line*is-therefore much less—about 110 feet, we 
believe. In smooth water, therefore, the resistance to 
onward motion will be those encountered by a vessel 153 
feet broad and 235 feet long ; but when the ship gets into 
heavy seas they will be free to pass over her low sides, 
and the ship that will have to divide and encounter them 
will be 110 feet by 225. As the object of this vessel is to 
furnish ample accommodation for the Emperor and his 
suite at sea, it may be fairly presumed hat the width of 
the superstructure has been kept greatly within that of the 
hull proper, and the accommodation thus restricted, for 
the purpose of materially improving the behaviour of the 
vessel at sea. The arrangement will doubtless contribute 
greatly both to the speed and to the steadinets of the 
ship in great waves, its value for diminishing rolling 
having already been demonstrated in the circular iron- 
clads, which have superstructures of less width than the 
ship, and which are remarkably steady even in seas that 
roll freely along the decks of the hulls proper. 

The primary and chief fact-concerning the anticipated 
steadiness of this excetlingly short, broad, and shallow 
ship, is thatit is to be secured by means the very opposite 
of those which have lately obtained in this country, viz., 
by aid of enormous stability. Since the general accept- 
ance of Mr. Froude’s theory of rolling, the aim of the 
naval architect has been to send his ship to s@éa with 
suicient stability for safety, and with no more than is 
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ample for that purpose; because steadiness at sea is, 
under the modern theory, promoted by keeping the 
stability or righting force as small as possible, within the 
limit just named. ‘The metacentric height, which is from 

12 to 15 feet in the American monitors, which have great 
proportionate breadth of water-line, has been restricted to 
6, 5, 4, and even less than 4 feet in many of ouslarge war 
ships; indeed the Si/fan, which is one of the steadiest of 
our large ironclads, has a metacentric height of only 2} 
feet, while the Juconstant’s, the steadiest of our un- 
arméured ships, is but very slightly in excess of this. 
This reduction of metacentric height increases propor- 
tionately the “ptriod of oscillation,” and makes vessels 
reluctant to accept the disturbances which waves en- 
deavour to impose upon them. But while the tendency 
of modern science has thus been to diminish metacentric 
height and stability, the effect of the Zivadia's form and 
proportions will be to give her enormous metacentric 
height and stability, the object in both cases being 
identical, viz., improved steadiness in wayes. Nor is this 
course pursued, strange as it may seem to some, and 
violently antagonistic as it is t6 moderæ practice, without 
the sanction of science. Fgr while a ship with very small 
stability, and consequently very long natural period of 
oscillation, ig ordinarily secured against rolling by her 
slowness to accept the wave impulses, the ship with very 
large stability, and ‘consequent very short period* of 
oscillation, is ordinarily secured against excessive rolling 
by the very readiness with which she accepts those 
impulses and conforms to the mean movement of the 
waves. Itis true that in the latter case the exemption 
from rolling motions is not so great as in the former, 
because a certain considerable amount of rolling is un- 
doubtedly and necessanly involved in this conformity to 
wave motions; but this amount of rolling 1s very much 
less than that to which a ship is i epo which has 
neither stability so small as to render her comparatively 
indifferent to wave-pressures, nor stability $o large as to 
force her to keep her decks approximately pardilel to the 
wave-surface. Ships with intermediate degrees of sta- 
bility are liable to roll much and to accumulate large rolling 
motions, especially when subjected to successive impulses 
from similar waves, whereas the ship of enormous sta- 
bility, while always obeying each wave, is by that very 
means exempted from the tendency to accumulate the 
effects of a succession of waves. In all this reasoning— 
the generality and meagreness of which we fully recognise 
—it is of course assumed that the waves in question are 
of sufficient magnitude in proportion to the size of the 
ship to stand in individual relation to her. The immense 
breadth of the Zivadia will doubtless preserve her from 
being rolled by small waves, including under that desig- 
nation waves which would cause many ordinary ships to 
roll with violence. As regards longitedinal rolling, which 
is usually called pitching, if we neglect the onward 
motion of the’ship, and consider the matter from the same 
point of view as that just adopted in speaking of trans- 
verse rolling, we may say with confidence that the longi- 
tudinal stability of the Zivadsm will be in ewcess of the 
transverse, and that no excessive pitching need be feared. 
Owing to the shortness and light draught of the vessel, 
she would probably (if not advancing) tend to accompany 

retty closely the motions of the wave-surface when 

eading to waves of sufficient size to cause her to pitch. 
As her length is so small (less than half that bf several 
transatlantic steamships now at sea), the vertical motions 
of the bow and stea will of course be correspondingly 
small for given angles of pitching. 

, it is when we come to consider the case of her enor- 
mouss steam power being applied to force her ahead 
through large waves that we experience some difficulty in 
predicting her behavieur. Faqs we here touch upon a 
question which has been but very imperfectly investi- 
gated; we might even say, has scarcely been more thar 
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from these conditions under what immense ad 
the experiment of driving a broad and shallow ship 
fastis to be carried out in the Imperial Russian 
So far as is known, the designer of the Lévadia has’ 
promised more than 14 knots of speed; but if we al 
her the same speed as the Dreadnought (144 knots) sh 
will have a large excess of steam power (no. less. tha 
2,300 I.H.P.) applied to the propulsion of a hull weighin, 
very much less than one-half the weight of the ironcla 
The speed reached by the latter vessel was sustaine 
throughout a six hours’ trial. ee 

As the*Shak is a long fine-lined ship, 15 feet lon: 
than the Dreadnought and 12 feet narrower,? with al 
the same mean depth, the Dreadnought may be regar 
as a considerable departure from her in the direction 
which has been pursued so very much farther in the 
Livadia. It will be instructive therefore to compare 
these two_vessels— Touti eie n et 


< A few facts and figures bearing upon it ma 
rtheless be given. It is estimated that a wave wit 
4-seconds period and 82 feet long advances at a speed 
of 12 knots :an hour; an‘ 8-seconds wave 328 feet long 
has a speed of 24 knots; a 12-seconds wave 740 feet long 
a speed of 36} knots; and a 16-seconds wave 1,300 feet 
nga speed of 48} knots, If the Z7vad/a were steaming 

-Knotseagainst waves eqal in speed to her own, she 
ld of. course encounter them at a speed of 28 knots, 
“a speed corresponding to a length of,wave 
50 feet, whereas the waves which she would 
‘meeting would be but little over 100 feet in 
gain, if we may for a moment imagine her to 
aming at 18 knots an hour, and encountering similar 























Length ass, ase ae vas 

Breadth, extreme ao ose oe 

Depth (mean) se se a 

Displacement a. s eee oi U 

Indicated horse-power ea. a ia 
aves about soo feet long from hollow hollow, and | Speed we oy ce ce eo 164 knots ... 


ierefore of a half-length of about, 25efeet, it is obvious 
whereas a fast steamship 500 feet long would receive 
upport of a second wave while the crest of a previous 
gave-her-hodily support, the Zivadia is so short 
capable of steaming down the wave slape, at 
horizon approximately equal to that of the 
f doing this at a speed of 15 knots an hour, 
md, with the on-coming wave advancing 
vould be, at 30 knots an hour, or 50 feet 
second, it is easy to see that the behaviour of the 
essel would be of an unusual kind. We do not give this 
‘by any ngeans the most notable or critical of the cases 
hich might be selected, but it will serve to show that 
Ir. Froude was not speaking heedlessly when he said 
that the purely circular ships would tend to “dive,” and 
to indicate that those persons are probably correct who 
see in departure from the circular form in the present 
-)gase evidence, not so much of a desire to diminish resist- ° Ind. H.-power 
ance, as of a desire to correct the diving propénsities of : we have— l 
very short ships. f g Ja Shah... 887 | Dreadnought... 480° 
i And this brings us to notice the steaming qualities of Here we have a loss of, say, 16 per cent? upon the per- 
the Livadia, The enormous steam-power with’ which formance constants as regards displacement, and a loss: 
she is being supplied has naturally excited much notice, of more than 20 per cent. as regards midship section, by _ 
and the Times gave an interesting comparison between passing from aE fine narrow form of the Shak t oth 
h Mir and proportions ead Eee of the Shak, Itwill | broader and bluffer form of the Dreadnought, observing 
he fugther elucidation of the subject if we invite | hat the loss would probably have been in greater propor: 
Mention to a different kind of contrast, and compare the | Sn had the Dreadnought been of no more than equal 
adia with the largest and most powerful of our finished | <7. or dis placement with the Shak: ee 
h Tẹ ae pe. Dr capa de Se ee Although th® Dreadnought, as compared w 
SPIP, W ms at 14} knots per hour, although very | $744, advances towards the Livadia type, the ad 
much more than twice the immersed size (displacement) ? 
OF the eae has very imuch less steam power. The double the breadth of the Dreadnought upon a lengt 


If we compare the performances of these two extreme’ 
different ships—different as regards length and bread 
but not as regards depth—we shall find a material reduc- 
tion in the steaming efficiency of the short and«broad 

_ship, but not one of so marked a character as: many might 
anticipate: Applying to both the well-known formula for 
comparing displacements, powers, and speeds; vize:— 


Speed? X D: ; 
Ind, H.-power 










we have— i 
Shak .. .. 195 | Dreadnought 
Or, viewing the matter with reference 
sections propelled through the waser,-orto the ne: 
the excavated channels, aad adopting the Admiral 
formula— 
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but very small indeed, the Lévadia being much more t 


~ following is a comparison between the two ships :— 75 feet less. We have in the great Russian yachi 
Dreadnought. Livadia. experimenf lying far outside of all former experience, 

e oe a feet... Ea feet. | ranging itself under no laws or formul wie aih a 
ad seas a ve the ae ae ” architects are familiar. But it may be well to exhibit] 
ine? SC ai ian 9. ie onesna 6} tons, | in the guise of the formulæ which we have just employ 

‘Indicated horse-power ve Boo Eo ieee * | and to do this first upon the assumption of a 14 kn 
e hee aad Wee speed, and secondly upon that of a speed of 17 kn 


_ Allowing for the curvature in the form of the hull at | the highest, perhaps, which Agmiral Popoff has allo 

“and near the bottom, we should of course more than | pimself to hope for even in his most sanguine m 

double the Livadia’s displacement “by carrying her sides and equal probably to that which his ardent 
at the load-water line vertically upwards, and immersing | and assistant, Capt. Goulaeff, has ever evolved fro 
her another 6} feet; we should probably, by this process, | most plastic of his calculations—although we mu: 
ring her displacement up nearly to that of the Dread- knowledge that we cannot say this with a 
tought. As between the two ships, all this extra dis- confidence in view of the published paper 
ment is, so to speaR, saved‘in the Zsvadia, while, âs | , The Boeaduouris's-treadth diminishes by some fest Wo tenes 
€ steam power, hers is in excess of that of the | goo of 6 or 7 Pe ey the water's surfade but this will not mate 
interfere with the compariscg about to be given. ES 
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officer. The formule give the following results for the | performances of the Livadia may range when steaming 


Livadia:— at above 17 knots and: 14 knots respectively It cannot 

, Speed 14 knots, Speed x7 knots. | be expected that her constants will fall so low as the 

Displacement constants... 65 ww 116 former of the pair just given, and therefore it cannot be 
Midship sec, yy" se ve 234 i 419 doubted that her speed will surpass 14 knots. + 


These’ figures illustrate the margins within which the| We have intimated:that Capt. Gouldeff, in his paperon 
` a 





N eae vie. ORIG 
“the Fairfield yacht of the Czar,” las ‘written with great | 
confidence on the favourableness ‘of this vessels forni to 
speed. He says thaf an addition of 25 or even 50 feet'of 
length would not have reduced the-resistance; the incréase 
of friction being more than the improved form of the 
water-lines sould have compensated for. ' But it is to her 
shallowness.that he looks for her facility of propulsion, 


gthat-experiments on both a small and a large 
stale have shown that if is"better for speed to have great 
breadth rather than great depth.” He even ‘says that “at 
certain speeds a'very much broader vessel requires only 
half as much power com with another vessel of 
similar form whose draught is double.’ It is on this 
ground that he chiefly bases his anticipation that great 
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speeds-are not incompatible with the form givento the ; whichhe derived by spending the-greater portion of his 
Livadia. The form of the vessel below water has been | lifetime either on the ocean or in constructing novel ships 
very carefully considered, Capt. {coulaeff says :— . | and trying them at sea—Dr, Tideman, member of the 
“ The form of underwater portion was fhade a subject | Academy of Amsterdam, was invited to assist in The 

of very careful study. Besides*the great experience of { determination of questions connected with the resistance 

- the designer of the ship, Admiral Popoff—experience | of the yacht. In the case of this shallow-draughted 
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vessel, the fine lines must be the vertical sections, whereas 
the fine lines of the ordinary steamer are the water lines 
or horizontal sections. Such change has been brought 
about by passing from long, narrow, and deep forms of 
ordinary vessels to the proportions of short, broad, and 
shallow ones; and, as has been demonstrated by experi- 
ments with paraffin models, the sharpening of buttock 
lines is more essential in this case than sharpening of 
water lines. In other words, if the motion of an ordinary 
vessel may be compared with that of a wedge propelled 
vertically, the motion of the yacht ought to be compared 
with the same wedge propelled through the avater hori- 
zontally. On looking at the stern of the actual vessel 
you will observe that the whole motion of the water 
between the stern tubes will be effected solely in the 
direction, of the vertical sections, or the buttock lines.” 

It is needless for our purpose to consider the minor 
details of a vessel so fraught with features of extraor- 
‘dinary interest. It may be well to point to the fact that 
the ship is to be steered, not by rudders, but by her screw 
propellers only, of which she has three of equal diameter 
{16 feet), as illustrated in our engravings. These screws 


are spaced 18} feet apart, the central one being in thes 


line of keel, Each screw has its own engine of 3,500 
I.ELP. m 
We need hardly say we shall watch? the trials of this 
ship when her machine is completed, and report the 
results to our readers. eanwhile we join in the tribute 
of praise which is being freely accorded in this country 
e to her bold and adventurous designers, and to His 
Imperial Highness the Grand Duke Constantine of 
Russia, a highly scientific and accomplished naval officer, 
‘by whose influence, and under whose personal care, some 
of the greatest problems in steam navigation are being 
developed. 


NOTES 


THE ceremonies at @Manchester in cgnnection with the 
Victoria University last weely were as successful as the mo- 
Mentous event deserved. The conversasione on Tuesday 
evening was brilliant and crowded. The meeting on Wednes- 
day for the transaction of the business of the Umversity 
was harmonious and satisfactory, while the banquet that 
succeeded was quite worthy of the Corporation, who acted 
as hosts, The address of that body to the Duke of Devonshire 
seemed to us to breathe the proper spirit, and to show that Man. 
chester is quite alive to the importance of the great event which has 
been celebrated. But indeed we did not require any such evidence 
of the“importance attributed to high education in Manchester ; 
as Earl Spencer pointed out, the Manchester grammar and other 
schools are among the best in the kingdom, and the existence of 
Owens College itself is proof enough that Manchester thinks 
of something else besides the most effective way of loading 
cotton goods, The speeches were all good and appropriate; 
the Bishop of Manchester was as liberal and fair as he always 
is, and his claim for freedom of research and belief in his own 
dine was heartily endorsed by Prof. Huxley, who replied to the 
toast proposed by the Bishop. Prof. Huxley hoped the time 
would come when such an institution as Owens would be found 
in every impourtant centre—a hope we heartily echo. Mr. Free- 
man was forcible and sensible, and of course took occasion to 
correct the historical inacqyracy of some one who cherishes the 
belief that the University of Oxford was ‘‘inaugurated” in a 
desert instead of what was at the time a busy industrial centre, 


It is comforting to receive the assurance given by Mr. Mun- 
della at the opening ‘of the Central Schools of Sheffield last 
week, thai as long as he has the honour to occupy the place he 








he maintains, having decided that the children of the country 
should receive education according to their needs and capacities 
and prospects in life, ought to give that education not only 
thoroughly, but generously and with an unstinting hand, With 


ch a sentiment actuating the Vice-President of the Council, we 


feel that elementary education is safe from the rajds of Lord 
Norton and his friends. , 


e 
A SOMEWHAT laboured and diffuse article on ‘‘ Scientific 


Arregance” in Monday’s Pall Mal! Gasetie comes to the follow.: 
ing very sensible conclusion :—‘‘ It would app 

arrogance, in so fer as it has any reality, is but the obverse of 
popular ignorance. Let the ignorance be dispelled, and the 
mystery bred of it will vanish. Let some rudiments of exact 
knowledge, some grounding in the methods of scientific reason- 
ing, and some notions of the nature and ends of scientific work, 
be made part of our general scheme of instruction, and scientific 
dogmatism will be impossible, 
to walk modestly and warily, as all true lefders of knowledge 
have walked, by the light of dilg€nt and, patient inquiry, and 


scientific 


Let the mind be trained betimes 


the spectre of scientific arrogance will disappear.” One more 
argument for the retention of the Fourth Schedule. Perhaps 
even Lord Norton might put himself to school to some advantage 
after this recipe. 


THE new Matriculation list of the London University bears 
ample evidence to the success of the step recently taken by the 
Council in admitting women to its degrees. In thd Honours 
Divislon the third place is occupied by Edith Sophia Callet, 
from the North London Collegiate School. Altogether about 
one-sixth of the names on this Division are those of girls, and 
the proportion on the other Divisions 1s quite as great. 


THe New South Wales Government have done a creditable 
thing in erecting an obelisk on the spot occupied by the Transit 
instrument in the old observatory at Parramatta, established by 
Sir Thomas MakDougall Brisbane in 1822. The building hos 
long been swept away ; many valuable observations were made 
in it by Mr. Charles Riimker and Mr. James Dunlop, and it was 
only right that the exact position of the Transit instrument should 
be permenently marked, so that, if necessary, future verification 
might be made. The first suggestion of the obelisk was made 
by Mr. Tebbutt so long ago as 1870, and it is gratifying that the 
New South Wales Government has so much regard for science 
as to act on Mr, Tebbutt’s suggestion. 


We have a note from General Myer, dated July 1, stating that 
at the request of Prof. Wild, of St. Petersburg, the date fixed in 
his letter of May 4 changing the time of taking fhe International 
Simultaneous Meteorological Observations to a time thirty-five 
minutes earlier than at present, or to oh, 8m. p.m., Greenwich 
tıme, is changed from September 1, 1880, to January 1, 1881, 
a change with which the numerous observers aver the world who 
make the observations from which the U.S. Weather Maps are 
constructed will doubtless concur, e 


WE regret to announce the death of Mr. W. A. Lloyd, who 
has done so much for the improvement of marine aquaria, Mr. 
Lloyd, it will be remembered, was for long connected with the 
Crystal Palace, Aqsarium, 


. 

From the Gardeners’ Chronicle we learn that a committee, 
comprising some of the leading botanists and horticulturists of 
Berlin, has set on foot a project to erect a memorial stone on the 
grave of the late Karl Koch, and appeals through the press to 
His friends and adthirers for subscriptions wherewith to carry out 
the project in a manner worthy of him whose memory 1t 13 


edesired to perpetuate. «Subscriptions may be sent to Herrn 


does in her Majesty’s Government the quality of education and | Spath, Baumschulbesitzer, 154, Kopenickerstrasse, Berlin, 5.0., 


the standard of education should not be lowered. The State,®! and will be publicly acknowledged. 
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Pror, McK. Hucuss, of Trinity College, Cambridge, 
writes to us as follows:—‘‘I am writing the life of Prof. 


ê > 





Sedgwick, but I want much which I fail to find in the mass of 
MS. placed in my hands, especially letters from himself giving 
an account of contemporary persons and events. Can any of 


your readerg help me in this matter ?” 


We také the following from the New York Nation :—‘ For 
the English-speaking race, wherever planted, we should have 
supposed NATURE to be a sufficient scientific medium,, and 
entitled to universal support. We are partly confirmed in this 
~~~" view by the quotations from NATURE in the first’ number of 


Science, a quarto weekly journal, edited by Mr. John Michels, 


and published at 229 Broadway, in this city. Nevertheless, the 


editor’s statement that the enterprise has been begun ‘after 
consultation with many of the leading scientists in this country,’ 


and his list of co-labourers seem to point to a real want, and to 


entitle this new ‘record of scientific progress’ to a friendly 
welcome, Its present size is sixteen pages, including the adver- 
using sheet. Theo wgticle, on the United States Naval 
Observatory, is from the pen of Prof. E. S. Holden.” We 
wish our new contemporary every Success, and trust that it may be 
the means of spreading a wide interest in science on the other 
side of the water. i 


TEE half-yearly general meeting of the Scottish Meteoro- 

` logical Society was held yesterday. The business was : (1) Re- 
port fron»the Council of. the Soqety ; (2) Proposed Inquiry by 
the Society into the Relation of 


Weather to Deaths from Scarlet Fever and Whooping Cough, m 
Thirty-one British Large Towns, by Dr. Arthur Mitchell and 


Alexander Buchan, secretary ; (4) Anemometer for ascertaining 


the Direction of the Wind with reference to a horizontal Plane, 
by Alexander Frazer, M.A., optician, 


Pror. Ar H. CHURCH, late of the Royal Agricultural College, 


Cirencester, has begun a course of lectures on Agricultural 


Chemistry at the Wilts and Hants Agricultural College, Downton, 
near Salisbury. There are many characteristic features in the 
farming of the district, well illustrated on the extensive farm of 
the new college, These afford both valuable illustrations and 
important subjects of investigation to the agricultural chemist as 
well as to the botanist and geologists. We hope that this new 
institution, over which Prof. Wrightson presides, will occupy 
itself not only in agricultural teaching, but in agricultural research, 
and develop, after a time, into a ‘‘ Versuch-Station” of no little 
value, 


. 

THE continued wet weather at Carlisle, which lasted without 
intermissionfrom Monday evening to Thursday at noon, rendered 
it extremely difficult to do justice to one of the finest exhibitions 
ever held by the Royal Agricultural Society. Among the most im- 
portant of the novelties was Mr. Darby’ssteam digger. This instra- 
ment is intended*to supersede the steam-plough by producing at 
once a pulverbsing effect superifr to that of the combined action of 
plough and cultivator, and equal to that produced by the spade. 
The idea is old, but up to the present time it has not been suc- 
cessfully applied. Mr. Darby’s digging-machine consists of 
thiee sets of prongs of fourteen each, arranged on three cross- 
bars twentyefeet wide. Each cross-bar is worked independently 
and in succession by a separate crank-shaft. The earth is moved 
to the depth of six to ten inches, and Dy the action of the 
revolving crank-shafts the raised sod is pitched backwards and 
neatly inverted, The surface is left somewhat too flat for 
harrowing, but,a second digging renders the work much ‘more 
efficient. The greatest drawback to this ingenious machine lies 
in its weight. When charged*with cofl and water the engine 
and digger unitedly weigh fourteem to fifteen tons. Ex- 
periments in the trial fields showed that three-fifths of the 
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Growth of Trees, by Sir Robert Christison ; (3) Relations of 
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power were absorbed in moving the implement over the ground. 
There were no new forage plants exhibited, and the stands 
devoted to manures and feeding-stuffs contained no articles save 
those with which we were familiar, In the live stock sheds the 
most interesting exhibits were the mountain-sheep peculiar to 
Cumberland and the adjoining counties. The Herdwick sheep ' 
are hardier than the Scotch black-faced breed, They are able 
to thrive on the poorest land imaginable, and manage to leave a 
good profit in the hands of the Dalesmen who own them. 
Thanks to the Herdwick race of sheep, the bad times of which 
we have heard so much are unknown in the Lake district. 
Another excellent breed, not often seen out of their own locality, 
which lies in West Yorkshire and East Lancashire, is the Louks. 
This race, unlike other kinds of sheep, is well snited to the 
damp and mossy lands lying between the hills of mountain lime- 
stone which form this part of England, Their faces are 
speckled, black and white, and both sexes are horned. They 
are readily distinguished from the Highland black-faced breed 
by the evidently better quality of their wool. A third race’ 
unfamiliar to the bulk of English farmers is the ‘‘Crag’ or 


e“‘ Limestone” sheep, which occupies the highlands of the same 


district as the Louks. The crag-sheep are adapted fora dry 
and poor pastus®, &yd can do without water. The louk and the 
crag-sheep therefore offer good instances of the adaptability of 
different races of animals to their environment. 


THE Zoological Station established lest year in connection 
with the University of Aberdeen, at Stonehaven, is at present in 


“proc®sy of-erection near Cromarty, The work will be carried 


on throughout August and September, and part of October, 
under the superintendence of George J. Romanes, F.R.S., and 
Prof. J. C. Ewart. Those desirous of taking advantage of the 
station are requested to communicate with Dr. Ewart, Dunskaith, 
Ross-shire. 

THE Sydney papers state that some important gold discoveries 
have been made in the Bathurst districtynear Tuena, and that in 
one claim a bushel of broken quarz yielded two pounds of gold. 
A very rich gold-field his also been found at the Margaret 
River, in the Northern Territory of South, Australia. 


THE Executive Committee of the International Medical Con- 
gress for 1881 made their report to the General Committee of 
this Congress, which met at the College of Physicians on Tuesday 
last week. The officers of the Congress were proposed and 
nominated. The sections were agreed upon, and the treasurer, 
Mr. Bowman, announced that large subscriptions had already 
been received. It was agreed that the time of meeting of the 
Congress should be from August 3 to 9, 1881. The president 
of the Council of the British Medical Association stated that the 
Council of that body had postponed their meeting to the follow- 
ing week, It was also announced that the Congress would meet 
in rooms granted for the purpose by the University of London, 
the Royal Society, and the other learned societies meeting in 
Burlington House, so that the sections will be all practically 
under the same roof, The president of the Congress will be 
Sir James Paget, and there will be fifteen sections in all, 


It is intended to hold an International Congress of Commerce 
and Industry at Brussels, from September 6 to rı. M. Antoine 
Dansaert is to be the president, and the meeting will take place 
under the patronage of the King of the Belgians. 

ACCORDING to the Zie¢trician, a remarkable instance of 
telephony is exciting considerable interest throughout South 
Australil and among the scientific world in particular. By 
means of an improved telephone the Adelaide Post Office chimes 
have be&n clearly heard at Fort Augusta, a distance of 240. 
miles, -e 

Mr. G. F. H. MINE, owner of the fosail forest recently 
discovered at Oldham, andereferred to in ‘NATURE at the time, 
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has offered to allow the Oldham Corporation’ to have care of it, 
and make a charge to visitors, the money to be'applied towards a 
public museum. No doubt the Corporation will accept this 
handsome offer. 


AT the Rheims meeting of the French Association M. Gariel 
will give a public lecture on Radiant Matter, with Mr. Crookes’ 
experiments, and M, Perier on the Law of Selection. The 
meeting of 1881 will be held at Algiers, and an excellent paper 
hag been published in connection therewith by M. Macarthy, 
president of the Society of Natural Sciences of iers. This 
physicist settled in Algiers thirty years ago, and holds the posi- 
tion of librarian of the National Library of Algiers; in his 
brockure he reviewed all the different topics which might be 
submitted to the several sections of the Association. 


A VIOLENT shock of earthquake occurred at Manila and 
throughout the Island of Luron on July 18, which did immense 
damage, totally destroying several government buildings and 
other houses. Some of the native inhabitants were killed, but 
no Europeans suffered any injury. A slight shock was felt also 
on the 17th inst. 


ON July 14 the French Chamber of Deputtemgdopted a pro- 
position of M. Lockroy, that a sum of 3,700,000 francs 
originally intended to rebuild the Palace of the Tuileries should be 
devoted to enlarge the national library, which will be quite 
isolated from other houses, The sanction of the Senate will 
be asked next session, but not a single representative having 
objected, the result is not dubious, and preparatory steps will be 
taken very shortly to execute this great measure of preservation 
and improvement. 


In an interesting article on ‘‘ Mistakes about Snakes,” by Mr. 
Arthur Stradling, in the Field of the 17th inst., the author gives 
an exposé of the famous Indian basket trick, in which a boy is 
shut up in a basket and apparentlyZput to death by sword- 
thrusts, but suddenly appears, among the tompany uninjured. 
The narrative-is too long for quotation, and we recommend our 
readers to obtain a perusal of the original. 


e 

THE following is the title of the essay to which the ‘‘ Howard 
Medal” of the Statistical Society will be awarded in November, 
188r. Theeessays to be sent in on or before June 30, 1881. 
tt On the Jail Fever, from the earliest Black Assize to the last 
recorded outbreak in recent times.” The Council have decided 
to grant the sum of 2o/, to the writer who may gain the 
“ Howard Medal” in November, 1881. Further particulars or 
explanations may be obtained from the Assistant Secretary, at 
the office of the Society, King’s College, entrance, Strand, 
London, W.C. 


e 

M. Hurvit-Mancon, the director of the Conservatoire des 
Arts et Métiers, has compiled a catalogue of the celebrated Vau- 
causon collection ; it will be very shortly placed at the disposal 
of the public in the Portefeuille Industiiel, a special library 
opened in the Conservatoire for the communication of designs 
and documents relating to industry. The course of public 
experiments is attracting an unprecedented number of visitors to 
the galleries, Every week a programme of the exhibits is posted 
on the walls outside the buildings. 


THe Manchester Scientific Students’ Association is a busy 
society, as its Report for 1879 shows. It contains reports not 
only of various lectures and papers read at its meetings, but 
interesting accounts of the numerous excursions made’ by the 
members; these are occasionally illustrated, the iMustrations 
being sometimes rather rude, : 


2g 
SUPPLEMENT No. 5 to the U.S. National Board of Health 
Bulletin contains a report of the proceedings at a conference on® 
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Vitel Statistics held at Washington on May 6 last. There is 
an interesting discussion on the subject of & Standard Nomen- 
clature, with special reference to that adopted by the Royal 
College of Physicians of England; and appended is a very 
defailed nomenclature of ophthalmology and otology, by Dr. 
S. M. Burnett, of Washington, A 

AMONG the papers in the forthcoming number (vol? iii, No. 1) 
of the American Journal of Mathematics are’ the following :— 
i Figures in #-Dimensional Space,” by W. J. String- 
ham ; “On the Algebra of Logic,” by C. S. Peirce; “On the 


General Equations of Electromagnetic Action, with Applicator ~ w= 


toa New Theory of Magnetic Attraction, and to the Theory 
of the Magnetic Rotation of the Plane of Polarisation of Light,” 
by E A. Rowland ; “On Certain Ternary Cubic-form Equa- 
tions,” by Prof, Sylvester. 


Tux additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey (Afacacus erythreus) from 
India, presented by Mrs. C. Salvin; a Common Badger (Meles 
taxus), British, presented by Mr. Pfank G. Haines ; a Huanaco 
(Zama Ananacos) from Bolivia, a Common Rhea (Rhea ameri- 
cana) from South America, presented by the Marquis of Queens- 
berry ; a Common Paradoxure (Paradoxurus typus) from India, 
presented by Col. Sturt; four Ring-tailed Coatis (Nasua rufa) 
from South America, presented by Lient.-Col. J. A. Smith, 
ist W.I. Regt.; a Common Hedgehog (Erinaceus europeus), 
British, a Greek Land Tortoise (Testudo greca), European, pre- 
sented by Mr. L. C. Brook; two American Darters (Plotus 
anhinga) from Brazil, presented by Mr. Gerald Waller; a 
Goffin’s Cockatoo (Cacatua goffini) from Queensland, presented 
by Miss Bartlett; two Red-legged Partridges (Caccabis rufa), 
two Common Buzzards (Atfeo vulgaris}, European, presented by 
Mr. W. H. St. Quintin; a Common Heron (Ardea cinerea), 
European, deposited; a Common Seal (Phoca vitulina), British 
Seas, two Japanese Pheasants (PAasianus versicolor) from Japan, 
a Bar-tailed Pheasant (Phasianus reevesi) from North China, 
purchased; a Burchell’s Zebra (Eguus burchelli) from South 
Africa, received in exchange; two Lions (F&lis leo), an Eland 
(Oreas canna), born in the Gardens, 


me- 








OUR ASTRONOMICAL COLUMN 


Tae COMET oF 1668—There is one point in the history of 
this comet which we do not remember to have seen mentioned 
since its supposed reappearance in 1843 revived the attention 
that was directed to it early in the last century, and it is one 


which, if accepted, bears materially upon the question of identity. 
Pi has no reference to it in the account of the comet of 1668 
in “‘Cométographie.” In the report of the observations 
made by the French Jesuit Valentin Estancel at San Salvador, 
in the Philosophical Transactions, No. 105 (1674, July 20), 
which is stated to be a translation from the Grorveale de’ Letterati, 
No. 9, published at Rome in September, 1673, we read after the 
description of the evening observations commencing March 5, 
1668 :—‘‘ It may be taken notice of that a month before, upon a 
report that a comet had been seen towards the morning in the 
horizon of the rising sun, and certain Carmelites fhat live upon 
a hillock of the said town having affirmed that they had observed 
it several times, our P. Estancel began to doubt whether the 
comet he saw were not the same which, more swift than the sun, 
according to the succession of the signs, might within that time 
have got clear of®the solar rays; and his suspicion grew the 
stronger because the head was then turned towards the sun and 
the tail towards the west, opposite to the same.” But if the 
comet of 1843 were ingperihelion near the time which Henderson. 
found it necessary to assume in order to satisfy the indications of 
his Goa chart, it would not have preceded the sun in the first 
week in February, but would have had considerably greater 
right ascension, so as to be visible only in the evening. Hen- 
derson’s direct orbit, however, which upon the whole accords 
‘much better with his data? would place the comet in R.A, 311°, 
Decl. — 74° on February $ at 17h. San Salvador time, so that it 
would precede the sun, which was then in R.A. 320°. 
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If this circumstance is adverse to the identity of the comets of 
1668 and'1843 there is another which would rather tend to su 
port it, were it not that there appears to be an oversight in the 
record, Zach in an article, ‘‘ Ueber einige unberechnete Cometen, 
deren Bahnen man vielleicht noch auffinden und berechnen 
kéunte,” in vol. xxviii of his Monatliche Correspondens, refers 
the comet of 1668, and, after mentioning the observations o 
Cassini and Sthers, he adds that in the Philosophical Transac- 
Zions for 1668 thera is an observation of a comet, which places it 
on March 7 in longitude 16°, with 20° 30’ sonth latitude, and he 
asks, ‘Ist diess die Cassinische Spina ?” referring to the title of 
the tract in which Cassini gave his observations of the pheno- 
menon in March, 1668, viz: ‘‘Spina, Celeste meteora osservata 
in Bologna, il mese die Marzo 1668” {Bologna,*1668 in fol.). If 
we suppose the comet of 1843 to have arrived at perihelion 
February 24°284, Greenwich time, at 8 p.m., on March 7, its 
place would have been in longitude 16°0, with 20°4 south lati- 
tude, as observed, and the ement gives an importance to the 
reputed observation, if it could only be traced. It was first remarked 
by Schumacher (Astron. Nach., No. 484) that the observation men- 
tioned by Zach does not oceur in the Philosophical Transactions : 
his words are; “Diese Beobach 1668 Maiz 7, Lange o* 16°, 
südliche Breite 214° steht Might in dem von Herm v. Zach 
angefubrten Bande fer Philos. Transactions und, wenn das 
Register der PAN. Transact. genamist, in keinem der ersten 70 
Bande.” We find ona careful examination of the volumes or 
numbers of this work containing reference to the gomet of 1668 
as indicated in Maty’s Index, that there ıs no, such observation 
tecorded. There are two articles bearing upon this comet: (1) 
in vol. 3 for 1668, in No. 35, May 18, 1668-—which gives a 
translation of Cassini’s description of its appearance, from the 
Italian, ond -a-notice~of its haying been observed at Lyons, 
Toulouse, Toulon, &c., though not at Paris, and--{2}~in vol, Q 
for 1674, in No, 105, July 20, 1674 (though not occurring in 
the list of contents to this number on the first page) : this second 
notice chiefly refers to the observations of P. Valentin Estancel 
in Brazil, taken (from Giornale de Letlerati, September 31 (sic) 
1673-——-a journal printed at Rome. 

Perhaps some of our readers may have opportunity of making 
farther search in the libraries for information relating to the 
comet of 1668, though we are aware that much was done in this 
direction ine1843. It would be of interest more particularly if 
the observation which Zach would appear to have somewhere 
met with, could be traced, 


VARIABLE Stars,—The following times of maxima and 
minima of variable stars during the ensuing two months are 
extracted from the ephemeris prepared by Prof. Winnècke for 
the first part of- Vierteakrsschrift der astronomischen Gesellschaft 


for 1880 (15. Jahrgang) :— 





Aug. 2. S Urse maj., min. | Aug. 30. R Come. 
3. R Leonis, Sept. 2. U Vinginis. 
4. S Sagittarii 3. R Draconis. 
Ir. S Pegasi. $ W Scorpii. 
12. R Sagittarii, . R Virginis, 
15. V Téuri. 9. R Anetis, pin. 
16. R Persei. 10% R Vulpeculæ. 
18. R Ursæ maj. 16. R Ophiuchi. 
21. T Herculis, min. 19. R Camelopardi. 
24, S Vulpeculse, min. 20, T Virginis. 
25. S Herculis, min, 20. R Aquilæ, min. 

. R Ayrige. 21. S Cephei, mez. 

28. R Sagittæ, min. 21. S Vulpeculæ. 
29. SA quarii. 29. R Bootis, min. 


Prof, Winnecke has August 2 for the date of approaching 
maximum of Mira Ceti ; the formula in Prof, Schonfeld’s last 
Catalogue gives August 10°8; perhaps some reader of NATURE 
may be able to say, in due course, when the maximum actually 
occurs, The amount of perturbation by*the formula for 
Epoch 15 =? + 3703. 

M., Ceraski of the Moscow Observatory draws attention to an 
object which evidently deserves close obsegvation. On June 23 
be remarked that the Durchmusterung star R.A. ob. 49m. 395 , 
Decl; 81° p6 7'5m., incieased from gm. to about 7'5m, 
between 17h. 40m. and 19h. 35m. Moscow sidereal jime 
Carnngton estimated this star 7°9. Schwerd observed it four 
times, and his estimates of itude gre strongly indicative of 
variability ; thus it is called S on D ber 18 1827; 6°7 on 
March 11, 1828; 8 on the following night, and ro on May 12 
in the same year, Itjis No. 130 in Carington’s Catalogue, the 








lace for 1855o being in R.A. oh, 49m. 
he star was also observed by Lalande 
eighth magnitude (Fedorenko 145). 


8gs., Decl. 81° 5’ 33”; 
Ei March, 1790; 538 





BIOLOGICAL NOTES 


THE EVOLUTION OF DIBRANCHIATE CEPHALOPODS.—Dr. J. 
Brock, in the last number of Gegenbaur’s Morphologisches Fahr- 
buch (vol. vi. p. 185), gives his reasons for dissenting from von 
Thering’s conclusions on this subject. He has dissected spirit. 
preparations of many of the principal genera, and he discusses the 
evidence derived from the shell, the funnel, the muscular system, 
the radula, thè nervous system, and the vascular excretory and 
reproductive systems. Three anatomically well-marked. phyla or 
groups of genera are made out, of which the Œgopsidæ are the 
most ancient, and from this group the other two—the Myopsidæ 
and the Octopods—are derived. The Cigopsids be farther 
divides into two groups—the Ommastrephide and the Loli- 
gopside, the comparative antiquity of which cannot yet be 
determined ; they are of great interest because they both show 
important connections with the two other phyla. e Œgopsid 
forms are primarily true Belemnites, and later develo into 
the Sepia type, from which stock also the decapods simple 

orny shells sprang independently, The octopods, the most highly 
ifferentiated phylum, but with an organisation showing a very 
early origin, an ing from the main type, afford some 
evidence of relaffnskip to the type of Loligopsis, although they 
cannot be regarded as having originated from them. Most 
robably they had a common origin from the primordial di- 
ranchiate form with teu arms. Dr. Brock relies considerably 
on the oviduct being double in the Cigopside, and single (by 
reduction) in Myopside ; but unless he can support his theory 
-by more -developmental facts it can hardly attain sufficient credit 
for practical use in Classification. 


ON A CASE OF APPARENT INSECTIVORISM.—Prof, Baillon, 
at a recent meeting (April 7) of the Linnean Society of Paris, 
read the following notes ai shia artfolia, Miq., of which 
the variety argyreia is cultivated in so many greenhouses, has the 
leaves more or less deeply peltate. I have seen stalks on which 
the peltation on certain leaves was so exaggerated as to show on 
a cross-section a depth of nearly four centimetres. When the 
concave stalks take = suitable directio, water, principally that 
from sprinkling, would accumulat@and rest in these receptacles, 
so well prepared to preserve it. Many small insects would fall 
into this water and be drowned. Last when the season was 
warm and when the windows of the house were often open, the 
number of insects was very considerable, and these, soaking in 
the water, gradually fell into’ decay, and it was remarkable that 
there was during this not the least sign of any putreseent odour. 
Those who believe in the doctrine of insect-eating plants may 
perhaps in this be led to find an ent favourable to such 
theories. They will add that the variety of colours so strikingly 
seen in these leaves constitutes the agent of attraction fer the in- 
sects to come and be devoured, Three reflections, each of a 
different sort, here”present themselves: 1. Is it not remarkable 
that the exaggerated peltation of these leaves is in this case 
accompanied by an apparent insectivorism, and that the leaves 
of the plants knowiup to this by botanists as carnivorous owe 
their sac-like, horn-lke forms only to an excessive peltation 
of their limb, as we demonstrated in the evolution of the leaves 
in Sarracenia (Comp, rend., lxxi. 630)? 2. How can it be 
considered as a proof of insectivorism, that plants such as the 


Urticularia grow better in a fluid containing albuminoid com- . 


pounds, when other plants grow equally favourably in the same 
kind of fluid, which latter are never for a moment thought of as 
carnivorous? 3. How do the chief priests of our science reconcile 
the two ideas, that the surface of the leaves of plants are unable 
to absorb pure water in contact with them, and that the same 
surface daily absorbs water charged with albuminoid substances 
and the like? 


>» 
INTESTINAL WORMS IN THE HORSE.—H. Krabbe has pub- 
lished in the Oversigt over det K. Danske Videnskabernes Sy 
No. 1, 7680, p. $3: an interesting account of the occurrence of 
intestinal worms in the horse. As this animal is spread over the 
greater of the habitable world, and under conditions of life 
very varied, it might be supposed that, hke man and the dog, 
it would not be equally affected with these parasites, nor with 
the same species. For to determine with, some degree of accu- 
‘acy the worms which in Renmark are found in the intestinal 
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canal of the horse, Mr, Krabbe examined, during the last four 
years, the bodies of one hundred horses which were brought for 
anatomical] purposes to the Veterinary College at Cop en, 

between the months of September and April in each session. 

In these horses he found Zenia perfoliata, 28 times; T. mamil- 

lana, $ times; Ascaris megalocephala, 16 times; Stromeylus 
armatus, 86 times; S. te@racanthus, 78 times (in 67 horses out 

of 86); and Oxyuris curvuda, twice. Of T. perfoliata the 

number found was mostly less than 25; sometimes it was over, 

and twice between 100 and 200 were found, while once no lees 

than 400 were met with. In general they were lodged in the 

cecum TZ. mamillana of Meblis, a species overlooked by Du- 

jardin and most French writers on the subject, was described 

and figured by Gurlt in 1831; generally less than 25, but some- 

times up to 72, were met with, mostly in the anterior part of the 

small intestines (7. pvicata, R., was never met with). The 

Ascaris never o in larger numbers than 11. S, armatus 

was never met with in the small intestine; in the cecum it was 

common ; much less so in the first portion of the colon, where very 

fine specimens of a dark bluish red colour were found ; generally 

the number met with was below 25, but once nearly 200 were 

found. Of 1,409 samples, 1,029 were females and 380 males. 

S. tetvacanthus was found in the cecum and throughout the 

colon, The literature of this subject would appear to be very 

scanty, and the author h that the attention of veterinarye 
surgeons in other parts of the world may be attracted to this 

subject. Ample opportuniųes of following ist in British 

India, America, and the Cape of Good Hope district. 


THE DOMESTICATION OF DEER.--A very interesting corre- 
spondence is published in the American Naturalist for June 
between Mr. Brown, the superintendent of the Philadelphia 
Zoological Gardens, and Mr, J. D. Caton. It relates chiefly to 
the question of the domestication of species of deer. Of the 
twelve species kept in the Philadelphia Gardens the mule deer 
(Cervus macrotis) have bred during 1878 and 1879; of five 
fawns one died when two days old; the other four, though most 
carefully nursed and fed with astringent food, as well as supplied 
with iron water and gentian powders, &c., all died of a diarrhoea 
caused by malignant disease. Five specimens of moose-deer and 
eight of caribou died at periods varying from three months to 


two years and five months in the moose and not beyond nine 
months in the caribou Srom hypertrophy of the heart. The 


ronghorn (4, americana) ale died speedily ‘from diarrhcea or 

ypertrophy of the heart; change of food and tonics seemed to 
have no effect upon them, Of ten or twelve individuals none 
lived more than fifteeA months. The wapiti and comman deer 
(C. virginianus), however, have done well, and several fawns 
were dof C. campestris, C. aristolelis, and C. dama, Of C. 
leucurus the Gardens possessed but a single specimen, In the 
case of the mule deer Mr. Brown is disposed to account for the 
mortality by the difficulty of supplying them with a sufficient 
amount of their proper (arboreal) oe which has to be replaced 
by dry food aid . Mr. Caton, writing from Ottawa, Hli- 
nois, states that he had lost the last of his stock of mule deer and 
`~ also of C. columbianus, and that he is satisfied that they cannot 
be successfully domesticated in his grounds. He concludes that 
they get at something which does not agree with them; indeed 
all his experimen‘s with ruminants, fera neafure whose natural 
habitat is confined to the United States west of the Missouri 
River, have proved failures. Mr. Caton has succeeded well in 
hybridising the Virginian deer with the Ceylon deer and the 
Acapulco deer, The hybrids seem to be perfectly healthy and 
prolific, several of the hybrids from the Virginian deer and 
Acapulco buck having borne perfectly healthy twin fawns. On 
some cf the hybrids the metatarsal gland is wanting, and on some 
it is present, while some have it on one hind leg and not on the 
other. 


THE FIDDLER CRABS.—Mr. J. S. Kingsley, in a further 
contribution to the Proceedings of the Academy of Natural 
Sciences of Philadelphia, wevises the genus Geasimus, and as a 
result he makes a great reduction in the number of species, This 
has been done, not with any desire to overturn the work of others, 
but as the result of a study of the forms known all ever the 
world. The range of many species is greatly extended. He refers 
the genus to the family Macraphthalnide of Dana? gnd it is 
characterised by its rhomboidal carapace, broad in front, 
elengated eye-stalks, and a t inequality of the chelipeds or 
nipping feet of the malp. e latter is the most constant cha- 


the front between the eyes 1s very narrow or wide; and the 
latter have males with a five-jointed or seven-jointed abdomen, 


ORGANS oF DEEP-SEA ANIMALS,—During his researches on 
the fauna of the Caspian Sea, M. O. Grimm has studied the 
modifications which are undergone by the organs of sense in 
animals which inhabit great depths, Among them several have 
well-developed o s of sight, which seems to proge that even 
at very great depths light is not completely absorbed? Such are 
the Caspian Mysis, the Gammaracanthus caspis, Several Beckia, 
and others, but on the contrary, there are at the same depths 
many species whose eyes are quite atrophied, and in these species 
we observe that other organs of sense receive a greater develop- 
ment. Such is tha case in Miphargus and Onesimus. But, whilst 
Niphargus caspius bears well-developed organs of smell and of 
touch on its antenne, in Onesimus, which, as well as the former, 
has but rudimentary eyes, only organs of touch are to be found 
on its jaws. M. Grimm explains this last difference by the cir- 
cumstance that the former species usually remains in water, 
whilst Onesimus likes to remain in the mud at the bottom, where 
it searches for its food very much like a mole. 





CHEMICAL@NOTES 
In the Yournal of the Amgrican Chemical Society, vol. ii., 
Mr. P. Collier describes 2 new mineral from the Champlain 


iron region, which resembles thorite in its physical properties, 
but differs thefefrom in containing a relatively large quantity of 
uranium. Analysts showed 9°96 cent. of uranic oxide, and 
52°07 per cent. of thoric oxide, with 19°38 per cent. of silica, the 
remainder consisting of omdes of lead, aluminium, iron, calcium, 
magnesium, and sodium, with moisture and combined grater. 

MR. COLLIER gives an account, in the same journal, of - 
riments he has made, which seem to point toa new possible 
source of crystallisable sugar. He finds that the juice of various 
varieties of fully ripe soighums contains from 13 to 15 per cent. 
of sucrose, with I or 2 per cent. of glucose. 


SPECIAL attention has been recently given to the liquids 
included in the microscopical pores of certain minerals, and 
it has been shown by Zimmler that these. pores contain 
not only water, but also sometimes carbonic acid. Prof. Kar- 

insky publishes now in the Memoirs of the St. “Petersburg 
Society of Naturalists the results of his experiments on the 
liquid contained, in the pores of the Uralian amethyst. The 
mineral having been broken in a tube filled with mercury, the fluid 
immediately evaporated, and being brought in contact with a 
solutionef oxide of barium, proved to be carbonic acid (1'07 
cubic millimetres at 30°), The pressure under which the 
carbonic acid was liquefied may be estimated as seventy-three 
atmospheres, which would correspond to a pressure of a column 
of water 2,336 feet high. 


AT the meeting of the French Academy of May 17, 24, and 
31, notes were read by MM. Ditte and Berthelot, on the cold 
produced by the action of acids on hydrated salts, eg., hydro- 
chloric acid on hydrated sodium sulphate. eThe action is 
regarded as complex: an exothermal chemical reaction occurs 
in accordance with Berthelot’s ‘law of maximum work,” but 
unless the products of this action are totally insoluble, secondary 
changes take place; these changes are chiefly conditioned by 
the amount of heat evolved in the primary action, In the 
special cases in question the heat disengaged in the chemical 
change is less than the heat absorbed in the liquefaction of the 
water of crystallisation which separates from the aydrated salt, 
hence the sum of the heat changes is negative. 


THE densities of chlorine, bromine, and iodine at high tem- 
tures cannot yet be re ed as determined, Victor Meyer, 

in a recent in the Berliner Berichte, admits the justice of 
Crafts’ criticism ef his determinations of temperature (see 
NATURE, vol. xxi. p. 561, letter by Dr. Armstrong}; his latest 
results give for iodine at about 1,050°, a density equal to $Iy 
and at an extremely high temperature (exact numbers not yet 
given), a density of 4°55, which nearly corresponds with that 
calculated on the supposition that at this temperature the iodine 
molecules are entirely dissociated into atoms (calculated number 
= 4°39). Meyer and Crafts, working by Dumag’ method, and 
using an iodine thermometer, find the density at 1,468° to be 
*s'05 (calculated for fla? 5°83; fet I, 4°39). The density for 
free chlorine seems to be normal (Cl,), even at extremely high tem- 


racter of value. The species fall into two groups according as®| peratures ; but if the chlorine be produced in the vapour-density 
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apparatus—by heating platinous chloride—the density at about 
1,400° agrees with that calculated for $Cl, Bromine produced. 
by heating platinic bromide in the apparatus gave a density 
equal to $Br, at about 1,400". Meyer and Crafts published 
numbers in Com Rendus, which gave for free bromine at 
about 1,400°, a density between that calculated for Br, and thet 
for 3Bry vig, 4'43 (Bra = 5'52, #Bra = 3°64). Meyers vapour- 
density meod is somewhat adversely ciiticised in the last number 
of the Berlinen Bewichte by Pettersson and Ekstrand, who give 
numbers which they regard as proving that the method does not 
give good results at high temperatures when the substance under 
examination is a solid. Solids, they say, condense on their sur- 
faces considerable quantities of air, and when the solid is thrown 
into the highly-heated apparatus this air is evdlved, is measured 
with the air representing the volume of the gasified substance, 
and so vittates the result, It is certainly worthy of note that 
both Crafts and Meyer obtained a normal. density for chlorine— 
the only halogen element gaseous before being brought into the 
apparatus—at the highest temperature at which they experi- 
mented. Pettersson and Ekstrand regard Dumas’ method as the 
only altogether satisfactory one; they describe a modification of 
this process. It isto be remarked that the density of mercury 
‘vapour-—-which chemists gen®eally regard as consisting of atoms 
—is shown by Meyef®s results to be remarkably constant through 
a large range of temperature. © 


ALEXR, NAUMANN has arranged Meyer and Crafts’ results on 
the density of iodine vapour in a table (in the Berichte for June 
14) showing the percentage dissociation of iodine molecules at 
various temperatures ; the results are in keeping with the deduc- 
tion made by Naumann from the kinetic theory of gases, viz., 
that equal temperature-intervals’ correspond to a regularly in- 
creasing amount of dissociation up to 50 per cent. but after this 
to a decreasing amount of dissociation. Naumann” this 
agreement between the theoretically-deduced, and the actual 
results as affording evidence in favour of the correctness of Meyer 
and Crafts’ measurements of high temperatures. This subject is 
likely to receive a considerable amount of attention, as it has an 
all-important bearing on the question of the elementary nature 
of the so-called elements, eville and Troost, in a recent 
number of Compt. Rend., estimate the boiling-point of zinc as 
940°, which 1s 100° lower than the number generally accepted on 
the evidence of older determinations by the same authors. 


CHEMICO-PHYSICAL investigation has lately led’ to some im- 
portant results. Schneider, in a recent number of the Berliner 
Berichte, has shown that any solution of malic acid containing 
more than 34°24 percent. of the acid rotates the polarised ray to 
_ the right, whilst a solution containing less than this amount is 
levarotatory. Solutions of sodium malate are dextrorotatory 
when of greater strength than 47°43 per cent., but levarotatory 
when containing less than this quantity of the salt, 


Some little time since Bruhl published—also in the Berichte— 
an important paper on the connection between the refraction 
equivalents and the chemical structure of carbon compounds; 
he showed that if the refraction equivalents are calculated for a 
number of carbon compounds, by the help of Cauchy’s formula, 
for a ray of infinite wave-l , a distinct connection can be 
seen to exist between the numbers thus obtained and the number 
of ‘‘doubly-linked ” carbon atoms in the compound. A further 
communication by the same author appears in a recent number 
of the same journal. The refraction equivalent of a carbon 
compound is equal to the sum of the atomic refractions of its 
constituent elements; the value of the atomic refraction of 
carbon varies*according to the “linking” of the carbon atom— 
for every pair of doubly-linked carbon atoms present in a 
componnd, the refraction equivalent of the compound is greater 
by 2 than that: calculated by the use of the number expressing 
the ordinary atomic refraction of carbon. The atomic refraction 
of oxygen when doubly linked to carbon ise3'29, when in the 
group OH, or when linked to two atoms, it is 2°71. The atomic 
refraction of the halogen elements is constant. Bruhl concludes 
that the atomic refraction of a monovalent erect is independent 
of the atom-linking of its compounds, but this statement does 
not hold good for polyvalent elements. 


IN connection with this work of Brihl, the recent ape men 
of Prof, Janotsky (Hien, Akad. Anz., June 3) are of interest, 
A ing to Janovsky the ligking of qarbon atoms is of subor- 
dinate influence in 
carbon compounds, for isomers with*similar linking have un- 


etermining the refractior® equivalents of 


ence of refractive indices corresponds to an equal difference o 
groups only where the series belong to similarly saturated hydro- 
carbons (alike in position). The refractive power of unsaturated 
hydrocarbons is greater than that of saturated, Lastly, the 
author shows that the determination of refraction-coefficients of 
solid bodies from their solutions is unreliable, as the refractive 
power depends on the state of aggregation. 


In the Annales Chim, Phys, Long shows that a connection 
exists between the velocities of diffusion and other physical 
constants, and the composition of various salts ; thus the values 
of the velocity of difusion, molecular volumes, and electric 
conductivity, are in the same order for the chlorides, bromides, 
and iodides df the alkali metals, 


STADEL publishes in the Berichée the first part of an investi- 
gation on the vapour-tensions of substituted halogen derivatives 
of ethane ; his researches, which are not however yet completed, 
seem to show that the increase of vapour-tension for 1° (between 
400 mm. and 1,060 mm.) is equal for a bromo-derivative and 
that chloro-derivative which contains, in place of one bromine 
atom, two chlorine atoms linked to one carbon atom: 4g. 
CH, ~ CH,Br and CH; ~ CHC : CH,Cl ~ CH,Br and 
CH; — CCl, &c, 

J. VARENNE continues in Comps. rend. his researches on the 

sivity of iron, which have been already noticed in NATURE. 

e finds that if a piece of iron be immersed in mtric acid of SP. 
gr. 1°325, òxid pitrogen are evolved for a few moments ; the 
escape of gas, however, suddenly ceases ; after a time it begins 
again at one point of the metallic surface, spreads over the en- 
tire surface, again ceases, once more recommences, and so on 
intermittently, If an iron tube be very partially immersed in 
strong nitric acid, and after passivity is established, the passive 
part be placed in weaker acid for a time, it is found that by then 
slowly ere ee further in the acid the vig becomes 
passive, but i ivity is very easily destr tga D 
shaking the tube. The pasivity is less the mere Aile the 
weaker acid, the rougher the metallic surface, and the greater 
the diameter of the iron tube. 


In the Berliner Berichte experiments are detailed by Reinitzer 
and Goldschmidt, whereby these chemists have succeeded in 
preparing the compound P,Q, about the existence of which 
there has been much difference of opimon. P,O is a reddish- 
coloured amorphous substance preduced by the action of phos- 
phorus, or of zine, on POCIs. 


HopPE-SEYLER publishes in the Zettyhrift f. physiol. Chem. 
a continuation of his work on chlorophylan, a crystalline sub- 
stance closely resembling chlorophyll, obtained from green grass. 
By treatment with alcoholic potash, see heey yields, 
amongst other products, an acid characterised by giving a splendid 
parple-coloured ethereal solution, which exhibits very marked 
rose-red fluorescence. For this compound—C,f1,,0s—Hoppe- 
Seyler proposes the -name -of dickromatic acid, the absorption 
spectrum of the acid in ethereal solution is marked by tavo bands 
between C and D, whilst the spectrum of the fluorescent light 
from the same solution exhibits two bright bands in exactly the 
game positions, 

ACCORDING to Adolf Mayers experiments described in the 
Berliner Berichte, o&ygen has no direct influence on fermentation, 
The addition of potassium-hydrogen tartrate to a strong syrup 
containing yeast causes the yeast cells to grow rapidly, and 
fermentation to proceed with ease. 


THE meeting of the French Academy of Sciences, held on - 
July 5, presentéd some interesting incidents which are not likely to 
appear in the Comptes rendus, A very interesting discussion took 
Ae between M. Wurtz and MM. Dumas and St. Claire Deville 
on the occasion of the presentation of a memoir on the density 
of vapour of iodine by M. Troost. M. Dumas and M. St, Claire- 
Deville asserted that it was impossible to accept the idea of a 
dissociation of vaporised iodine at a high temperature, as no per- 
manent alteration resulted from this alleged change in the composi- 
tion of this substance. M. St. Claire Deville said he was‘opposed 
to all theories of molecules and atoms, as science only to 
deal with facts, and not mta mere asn ptions s speculations. 
It might,be supposed that the coefficient of expansion o 
iodine imcreased a idly with increase of temperature. M, Wurtz 
argued that the diminution of the density was too consider- 
able to be accounted for otherwise than by a dedoudlementof 
agreed that these phenomena, 


molecules. All the speakers 


equal refractive indiges. In homologous series a similar differ- [which are very curious, ghould be carefully investigated with 
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increased attention and care. M, Wurtz having resumed his 
seat, M. Dumas presented a letter from Mr. Crookes, in which 
he summarises his theories of radiant matter, and submits them 
for discussion before the French Academy. After having 
explained the Crookesian view of the fourth state of matter, M. 
Dumas added that he felt confident these assumptions would be 
the occasion of discussions of the same character as that which 
the Academy had just witnessed. 





PHYSICAL NOTES 


Herr Dorn of Breslau has published a fresh series of experi- 
ments on the propagation’ of electricity-by current Water in tubes, 
and allied phenomena (Wiad. Ann., Nos, 4.and 5). Inagreement 
with Helmholtz’s theory, he finds the electromotive force from 
current water in capillary tubes independent of the cross section 
and the length of these. The value of the “electric moment” 
of water and glass (3°936 Daniell) deduced from this electromotive 
force co: onds nearly to that deduced by Helmholtz from 
Quincke’s observations on the propagation of water in glass 
tubes by the electric current. Observations of the electric current 
produced by water flowing in capillary tubes lead to a somewhat 
smaller value. For wider tubes (within pretty wide limits) the 
current strength, with a given mean velocity of the s i 
water, proves empirically to be nearly proportional to the radius 


of the tube. Traces of a sli of the on the glass-wall 
may perhaps co-operate in producing thævarMtions of electro- 
motive force o in course of time. Through motion of 


material particles in a liquid, therefore, an electric current arises. 


THE diffusion of salts in aqueous solution has been investigated 
by Herr Long (Wied. Ann., No. 4), by a method similar in 
principle to that of Schuhmeister (though different in detail), viz., 
making a continuous water-current flow over the salt solution 
and measuring the amount of diffusion by the quantities of salt 
that over in given times. Various interesting relations were 
found, e.g., the chlorides, bromides, and iodides of the alkali 
metals form a series, in which NH, stands between K (the 
higher) and Na; and KCl, KBr, KI, and KCy have nearly the 
same velocity of diffusion. Such is the case also with the corre- 
sponding NH, and Na salts and with the chlorides of the bi- 
valent metals Ba, Sr, Ca, and Mg, the nitrates, and the 
sulphates. It seems géherally that those salts which diffuse most 
quickly also conduct best in “aqueous solution. Salts with large 
molecular weight and volume seem tg diffuse most easily, while 
among the waterless sqlte those which absorb most heat in dis- 
solving or (the same thing) whose molecules, through she work 
done, finally reach the finest state of division, have the greatest 
velocity of diffusion. The chlorides of the alkalies stand in the 
same series with regard to molecular volumes, velocities of dif- 
fasion, conductivity, and absorption of heat. This is the case, 
too, with the corresponding bromides and iodides. Cyanide of 
potassium behaves as to diffusion and conductivity exactly like 
the chlowide, bromide, and iodide of the metal, In the second 
group (nitrates) the order is the same as to conductivity and dif- 

ion ; but with regard to molecular volumes and heat-absorp- 
tion the salts form a special series. In the group of sulphates 
the individual salts have the same order as to difusion and con- 
ductivity, but the values for molecular volitfe and heat of solu- 
tion are quite irregular ; indeed as regards velocity of diffusion 
and al tion of heat the waterless salts seem to stand in 
inverse order. These results are fully discussed by Herr Long, 


A CURIOUS physical phenomenon has been lately described by 
Dr, Grassi (Reale Ist, Lomb, Rend., f, viii, and ix.). An apparatus 
is formed of three concentric vessels with an annular space of 
about two centimetres between the first and the second, and the 
second and the third. The outer space is filled with oil, the next 
with water, The oil is heated by a gas furnace to a little over 
100°, and the water boils, Then hot oil, ateg., 150° is poured 
into the central space, This quickly cools to a temperature close 
on 100°, Dr, Grassi feund that the central oil cooled more 
rapidly the higher the temperature of the outer oil; and with 
more delicate apparatus (in which the vaporised water was con- 
ducted and returned, and the outer oil kept at any required constant 
temperature) he arrived at definite pe eee f results, which he 
tabulates, With the outer oil at a mean temperature gf 129°-9, 
£g., the time of cooling of the inner oil from 130° to 110° was 
493. ; when the former was 105°'1, the latter was 57s, Alcohol 
and ether gave more decided results, The maximum difference 
was got with ether; the outer oil being at 57°5°, the inner took 
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253. to cool from 57° to 50° (7 degrees) ; whereas the former being 
39°3°, the latter became 39°5s, In all the experiments the 
coo of the inner oil commenced at a temperature little above 
the maximum of the external oil. When the outer oil is at a 
higher temperature, at a certain point the heat begins to prevail 
grhich is transmitted directly from the outer to the inner oil. An 
analogous phenomenon (to which Dr. Grassi referg) was that ot 
some mem of the Accademia del Cimento, whe found that 
water in a vessel surrounded by ice cools more mpidly if the ice 
be heated to accelerate fusion. 


Dr. J. PuLUJ lately communicated a paper to the Scientific 
Club of Vienna on ‘Radiant Electrode-matter,” in which he 
traverses the regearches of Crookes, Hittorf, Goldstein, and 
others upon the phenomena of electric discharges in high vacua. 
He maintains at the outset that the discharges of ‘‘ radiant 
matter” observed by” Crookes at the negative pole are not 
residual gas at all, but are particles of metal torn off from the 
surface of the pole. He thinks this proved by the mirror-like 
deposits of metal that are formed on objects interposed in the path 
of the discharge. That aluminium in this way forms no mirror 
is a difficulty in the way of this theory; but Dr. Puluj gets over 
this by remarking that the causg of this lies in the chemical 
constitution of the metal, and thet the payicles of an aluminium 
electrode fly round so far that they deposit themselyes on the 
electrode! All the magnetic effects of these discharges Dr. 
Puluj regards as explainable by ordinary electro-magnetic laws, 

ing that a stream of electrified matter acts as an electric 
current ; but he xppargntly is not acquainted with thetheory put 
forward by Maxwell on this point. ‘Dr. Puluj has also constructed 
what he calls an edectrode-lamp, which gives a bright light when 
worked by an induction-coil capable of affording g spark of 
I0 cm. length. In this lamp the radiant discharges of electrode- 
matter are concentrated upon a piece of carbon which glows 
with a white heat, but remains unchanged and unconsumed, 


Dr. Cusco, ophthalmic eon in one of the hospitals of 
Paris, has invented a lens of variable focus, in which the pressure 
of a column of water or other transparent liquid is made to alter 
the curvature of the flat faces of a cylindrical cell of brass closed 
with thin glass disks. The pressure can be regulated by a 
manometer gauge to any required degree witHin the limits of 
working. It is said that the lens gives a sharpy well-defined 
focus. It is constructed for Dr. Cusco by M. Laurent, 


M. HENRI BECQUEREL continues his researches on the mag- 
neto-optic properties of gases, He has recently examined the 
gases oxygen, nitrogen, carbonic dioxide, nitrous oxide, and 
olefians gas, and finds that, except in the case of oxygen, the 
magnetic rotation of the plane of polarisation due to a field of 
given intensity varies inversely as the square of the wave-length 
of the ray, as 1s the case with solids and liquds. In an older 
research of Becquerel’s it was shown that for non-magnetic solids 
and a the rotation Æ was proportional to a function of the 
refractive index #, very nearly represented by the expression 

=e 


n(n? — 1) ; or, in other words, the quantity- 1) oes 


all non-magnetic solids and liquids the value of ¢ lay between 
0°26 and o'59. In the case of gases in which the rotation is but 
a ten-thousandth part of that of most solids or liquids the same 
result holds good, and the values of ¢ for gases between 0°26 
and 0°59. ‘The above law, that the magnetic rotation is inversely 
proportional to the lye of the wave-length, implies that violet 
rays are more rotated than the red; or, in other words, that 
there is a positive dispersion. Iy the case of oxygen it is found 
that the red rays are rotated more than the green, affording an 
inverse or negative dispersion, This is the more curious as 
oxygen gives a positive‘rotation as ifit were a diamagnetic body. 
In fest, Becquerel remarks, oxygen behaves as if it were a mix- 
ture of a magnetic and a diamagnetic body, the magnetic having 
small negative rofation and great negative dispersion, the dia- 
magnetic having great positive rotation and sfnall positive 
dispersion. 





GEOGRAPHICAL NOTES 


* Ix a private letter addressed to Herr von Hesse-Wartegg, ane 
‘The 


well-known explorer, Dr. Nachtigall, writes from” Berlin :—- 

German African Society { Deutsche, Afrikanische Gesellschaft) has 
at the presen? moment not less than six different expeditions 
travelling through Centtal Africa. The large funds necessary 
for the outfitting of these numerous travellers are raised: partly 


* presidency of Dr. Nachtigall a v 
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through private subscription, partly through subsidies of the 
German Government, Among the travellers I may name (1) Dr. 
M. Buchner, who, starting from San Paolo de Loanda in an 
easterly direction, may have already reached the large lakes of 
the Upper Nile or the Upper Congo; (2) Dr, Oscar Lenz, who 
is on the way from Marocco to Timbuctoo, whence he will 
proceed to Senegambia ; (3) a large expedition, comprising- Dr? 
Bohm, yon Scholer, De Kayser, &c., which will establish a 
station nea: the pTaqganyike lake, in connection with the stations 
of the International Association ; (4) Gerhard Rohlfs and Dr. 
Stecker will soon proceed to Abyssinia, and thence the latter 
through the Gallas country to the sea-coast; (5) Dr. Pogge, 
together with several other travellers, will shortly stait from San 
Paolo de Loanda for the interior, to establish # German station 
in the neighbourhood of the Muate Janvo, about in the middle 
of the Continent ; finally (6) Herr Flegel will follow the course 
of the Binué upwards, and explore the sources of that river,” 
The German African Socie certainly developed under the 
unusual activity, and it is 
only to be hoped that these great efforts in the interest of the 
exploration of Africa may have good results. 

THE French journal Z’ Exploration has much improved re- 
cently; its reports of geographical societies in all parts of the 
world are specially vaMiable. Its value would be still greater if 
it would aim at greater originalityrand display more enterprise 
in the collection of news. It rarely gives any authorities for its 
numerous notes, thus minimisi eir value; and too much 
space is devoted to the translation of long grticles from the 

mes and other popular sources, This fay perhaps render it 
interesting to the general French public, but greatly detracts 
from its scientific and international value. However, if it goes 
on improvitg in the future as it has done during the last few 
months, it will ultimately become a really valuable geographical 
organ, 

THE new number of Ze Globe contains a useful account of 
geographical work in Central Asia, in 1878-1879, contributed 
by M. Venntkof. 


IN view of the present importance of Asterabad, Her Majesty’s 
Consul opportunely gives a brief geographical description of the 
province. It is situated in the south-east corner of the Caspian 
Sea; its inhabitants do not exceed 45,000, and the town can 
only boast of 8,000 souls, It is bounded on the south by the 
high range of mountains which separate the Caspian provinces 
from the other parts of Persia; on the north it is bounded by 
the Atrek as far as Chat, at the confluence of that river and the 
Sombar, while beyond that point the position of the boundary is 
doubtful. The west is bounded by the Caspian Sea dnd the 
province of Mazanderan, and in the east it adjoins the province 
of Meshed, Gez, Molla Kellé and Gumush Téppé are the only 
ports in use. The province is well-wooded, and is watered by 
numerous mountain streams. Its inhabitants belong to the 
Kajar tribe, of which the Shah is the personal head. The 
fertility of the soil is great, and the timber in the forests is 
magnificent, but unfortunately there are no roads worthy of the 
name, . 


M. BOUTHILLIER DE BEAUMONT, the President of the 
Geneva Geographical Society, has jast published a pamphlet 
entitled Choix d'un Méridien Initial Unique. 


THE Colonies and India publishes 'an interesting summary of 
a plan which Mr. G. J. Morrison, the engineer of the short-lived 

o railway; has sketched for the restoration of the Grand 
Canal, which gt peo is uswally impassable in places. The 
essential point in his scheme is the substitution of proper locks 
for the wasteful sluices now in use, with of course more extensive 
works at the crossing of the Yellow River. 


THE same paper states that the islative Assembly of the 
Transvaal has before it a measure providing forea trigonometrical 


` and geological survey of the country, in the course of which it is 


expected that abundant mineral wealth will be proved to exist 
in the colony. 


ON July 13, at the end of the French legislative session, the 
Minister of Marine and the Colonies presented to the Lower 
House a credit of 1,300,000 francs for establishing fortjfied* 
posts from Medéna on the Senegal to Bafoulabe on the Niger, 
on the route which will be followed by the projected railway for 
connecting these two large “tivers. ft includes also several 
other items connected with the same scheme, It was adopted 
on the same day and ypted by the Senate on the r5th, so that 


the first step may be said to have been taken for the establish- 
ment of the connecting lnk between Algiers and St, Louis, vié 
Timbuctoo, 





PLANTS OF THE COAL-MEASURES * 


M RENAULT has recently pablished a memoir, in which he 
* reproduces the views of M. Brongniart respecting the 
relations which the-Lepidodendra bear to the Si ive, still 
insisting that the former are cryptogamic Lycopods, whilst the 
latter are exogenous Gymnosperms, In endeavouring to esta- 
blish this position, the French palzeo-botanist concludes that if 
the exogenous, Diploxyloid stems (s.¢., Sigullarian ones) are but 
mat states of some Lepidodendra, every Sigillarian type of 
organisation ought to be found in a young or Lepidodendroid 
form, because, he contends, the type of the central organisation, 
once established, undergoes no further change with advancing 
In support of his position he affirms that there hre three 

such A a ae viz, (1) SigiKaria vascularis, (2) Diploxyloid 
stems, (3) Favularia and Letodermaria, At present he contends 
that only the second of these forms has been discovered in 
Lepidodendron Harcourt, He further believes that there are three 
types ot Lepidodendron known, represented by (1) Z. rhodu- 
mense, Wath a solid central vascular axis, in which the vessels 
age not intermingled with medullary cells; (2) by Z. Harcourtit, 
in which the vascular axis is a cylinder surrounding a cellular 
medulla; and ( undescribed plant, which he names Z, 
guii, in which the fascular cylinder is broken up into detached 

ndles of vessels, 

The author of the present paper considers that the above con- 
clusions are not in accordance with the facts, and he proceeds to 
give his reasons for this renga by demonstrating that! we 
certainly have ‘vo of the three supposed Sigillarian types repre- 
sented in a young or Lepidodendroid state: the first by Lepido- 
dendron vasculare of Binney, and the second by L. Harcourtti, 
whilst, judging from M. Renault’s own description, the Z. Yutieri 
represents the third . On the other hand, the author believes 
that of M. Renault’s three Lepidodendroid types the first is only 
a young state of the second, as illustrated by the development of 
the Burntisland and Arran Lepidodendia described in previous 
memoirs, whilst the able Frenchman appears not to have been 
acquainted with the existence of the very characteristic type of 
the Z. vasculare of Binney. * 

The author gives the series of f€cts upon which his opinions 
are based by tracing the history of the development, » of 
Lepidodendron Seaginoides, the L. vasylare of Binney, and 
second, of Z. Harcourtit. 

Commencing with the declaration that the angen 
vasculare of Mr. Binney is but the young state of the Sigillaria 
vascularts of the same author, he pr to show thessuccessive 
stages by which the vasculo-cellular medullary axis of the former 
becomes not only inclosed within the exogenous cylinder of the 
latter, but that this cylinder ultimately develops into a very con- 
spicuous example of the Diploxyloid form of stem, The growth 
of the exogenous cylinder begins at one point of the periphery of 
the vasculo-medullary axis, from which point it extends both 
laterally and radially. The exogenous growth thus first appears 
in the transverse section of the Lepidodendroid twig as a small 
crescent, thickest a®its centre, but whose two horns creep 
gradually round the medullary axis, its constituent vascular 

es also growing radially as the lateral growth advances, 
until at length the czogeñons zone forms a complete ring, inclos- 
ing the vasculo-medullary axis, in which state it becomes the 
Sigillaria Oscarit of Mr. Binney and M. Renault The 
various stages of this growth are represented in the plates, in 
addition to which a section is described and figured of a branch 
about to dichotomise, in which process the vasculo-medullary 
axis has divided into two equal halves, one being destined for 
each branch. One of these halves of the vasculo-medullary axis 
displays, with the utmost distinctness, the characteristic crescentic 
commencement of an exogenous zone, yhilst the other half re- 
tains its primary non-exogenous state. The latter condition thus 
belongs to the Lepidodendrom vasculare of Binney, whilst the 
former a clearly represents the SigiVaria vascularts of the same 
author, and the Sigilarian character of which is recognised by 
M. Renaulte We thus have in one stem two branches, one of 
which, actording to the views of the French savant, is a Crypto- 
‘On the Organisation of the Fossil Plants of the Coal-measurer, PE 


XI.” Paper read at the Royal Society by W. C Williamson, 3 
Professor of Botany in the Owens College, Mawchester, Revised by the 
Author. 
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gamic Lycopod, and the other a Gymnospermous Sigillaria. The 
remarkable peculiarities characterising the central axis of these 
specimens make it absolutely certain that they all belong to one 
species of plant, 

The typical Lepidodendron Harcourtis is then examined in a 
similar manner, In the details of its organisation it differs ma- 
terially -from Z. Selaginotdes ; nevertheless, as its growth pro- 

esses, it displays typically similar changes. It attains to much 
arger dimensions than the latter plant does before developing its 
exogenous zone, corresponding in this respect with the Arran 
plant. Its earlier changes are chiefly seen in the rapid develdp- 
ment of the bast or prosenchymatons layer of the outer bark and 
in the increase in the size and number of the vessels constituting 
its vasculo-medullary cylinder or medullary she#th—the ‘' 41 
meduilaire” of Brongniart; but in more advanced specimens a 
cylindrical zone of centrifugally developed r wedges 
begins to make its appearance in a quasi-cambian zone of the 

of the inner bark, these cells being arranged in more or less 
regular radiating lines. In this state the rudimentary vascular 
zone oiresponas very closely to what is seen in young stems 
and roots of Cycads. 

The author shows that, contrary to the views of M. Renault, 
very marked changes take place in the development of the 
vascular bundles destined for the secondary branches of the 
plant. In the first instance, each of these is but a concavo- 
convex segment of the entire vasculo-medullary cylinder, whosf 
detachment leaves a large gap in the contingjty of that cylinder, 
which, however, soon becomes closed aaa ihe convergence 
of the disconnected ends of the broken vascular circle. The 
concavo-convex detached segment undergoes a similar change, 
Its two extremities meet, and before it escapes from the outer- 
most bark it has assumed the cylindrical form of its parent stem. 

The rootlets of Stigmarta ficoides, now well known to belong 
alike to Lepidodendron and to Sigillaria, present some pecu- 
liarities of structure which are only found in the Lycopodiacese 
and the Ophioglosse, amongst living plants. 

The vascular bundle in the interior of each Stigmarian rootlet 
is inclosed within a very regularly circular cylinder, composed of 
the cells of the innermost bark ; but the position of the bundle 
in relation to the cylinder is always, unless accidentally dis- 
turbed, an eccentric one, This position has not escaped notice, 
but it was regarded as accidental; it now, however, proves to 
be anormal one, Thegbundle begins to gaper in very young 
roots, as one or two very smajl vessels developed in close union 
with the innermost cells of one side of the cylinder within which 
it ıs located; newer and larger vessels are gradually added 
centripetally, until the bfindle occupies a considerable portion of 
the area inclosed by the inner bark cylinder. The remaining 
space is usually empty, but occasionally specimens are found in 
which it js filled with small delicate cells that have escaped 
destruction, ‘These represent what in the living Lycopods are 
liber-cells, The onter cortical layer of the root, composed of 
well-preserved and rather thick-walled cella, is usually separated 
from thg inner cylinder by a similar lacuna; but in a few 
specimens the cells of this usually destroyed middle bark are 
retained in good preservation. They consist of very delicate 
thin-walled parenchyma, separated by a sharp line of demarcation 
equally from the innermost and outermost cortical cylinders. 

e number of the vessels ın each of the bundles given 
off from any one section of a Stigmarian root is found to vary 
put httle, but they steadily increase, both in number and size, 
with the size and age of the root, Young specimens of Stig- 
marian roots are described, the smallest of which is not more 
than one-fifth of an inch in diameter, and the vascular bundles 
of its small rootlets consist each of from threé to five minute 
vessels, In the largest rootlets from old roots they number 
about forty, most of the additional ones being of larger size; 
intermediate examples exhibit a regular gradation on all these 


ints, 

P The only living plants which possess rootlets with this struc- 
ture being Lycopodiaceæ and phioglonse, and it being suffi- 
ciently clear that the Leptdodendra belong to the former and not 
to the latter order of cryptogams, the existence of this Lyco- 
podiaceous feature in the rootlets of Sigillaria is another 
indication of the Lycopodaceous affinities of these plants. 

Many of the Diploxyloid forms of the Lycopodiacegus stems of 
the coal-measures have an abundant development ofespiral or 
barred cells in their numerous medullary rays. Amongst living 
Plants this characteristic seems to be almost, if not wholly, 
confined to the Gymngsperms. 
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Two important additional observations have been made in 
reference to the structure of the curious strobilus, Calamostachys 
Binneyana, The exact mode of the attachment of its spo i 
to the Equisetiform sporangiophores has been ascertained ; but 
what is still more umportant, it has also been discovered that it 
is provided with both micro- and macro-spores—an additional 
dication of its probable Lycopodiaceous affinities, already 
suggested by other features of the Pit, . 

e recently discovered Fungi of the coal-measures are investi- 
gated, especialy the Pernosporites antiguioruhħh of Mr. Worthing- 
ton Smith. The author finds, in the specimens he has examined, 
including that described by Mr. Smith, no traces of septa in the 
i or of zoospores in the Oogonia, He concludes that its 

ities are propably with the Saprolegniz, and not with the 
Pernosporese. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


THE Professorship of Zoology in the Royal College of Science, 
Dublin, is vacant the resignation of Prof, Bridge. The 
sa is 200/, a year, and at present the professor is only 
T to lecture during one tfm, commencing in February 
and ending in June. . 


THE University Court of SÈ Andrews have elected Mr. Arthur 
Stanley Butler, B.A., of Exeter College, Oxford, to the Chair 
of Natura) Philosophy in the United College, St. Andrews, in 
the room of Dr. Willigm Swan, resigned. 


fi: Tae Calendar of the University College of Wales for 1879-80 
shows that that institution is fairly well equipped in its various 
departments, science occupying a prominent place in its 
eurriculum. 

AT the end of the Legislative Session the French Chamber of 
Deputies voted a law establishing free primary education. It 


must go through the Upper House before becoming a definitive 
Law of the State. 





SCIENTIFIC SERIALS 


THE American Naturalist, June.—A, E. Brows and { D. 
Caton, the domestication of certain ruminants and aquatic birds. 

. S. Lippincott, the critics of evolution (concluded). —C. E. 

essey, the supposed dimorphism of Lithospermum longiflorum 
(the large flowers appear from April to May, the cleistogamous 
flowers, from then until the autumn frosts),—Dr. J. Leidy, on 
some aquatic worms of the family Naides (describes and figures 
Dero limosa, perhaps = D. digitata, Oken; Aulophorus vagus, 
this forms a tube of the statoblasts of a species of Plumatella, 
and Pristina fedem ae H. Dall, American work in the 
department of recent mollusca during 1879, 

July.—G. Brown Goode, the use of agricultural fertilisers by 
the American Indians and the early English colonists (contains 
some interesting facts about fish manures)}.—C, S. Minot, sketch 
of comparative embryology (The Sponges).*O. B. Johnson, 
the birds of the Wullamette Valley, Oregon.—-J. F. James, a 
botanist in Southern California,—J. S. Kingsley, American carci- 
nology in 1879,—-A. S. Packard, jun., the structure of the eye of 
trilobites, with es ; concludes that the hard of the eye of 
the trilobites and of Limulus are throughout identical, while the 
nature of the soft parts of the former must eyer remain proble- 
matical There is good evidence that the retinal mass was like 
that of the king-ciab; if so thes® forms ag to thetr eye-structure 
Mien stand near each other and far apart from all other arthro- 


THE Fournal of the Royal Microscopical Society, June, 
contains: Prof. Duncan, on a parasitic sponge of the order 
Calcarea (Plate 0), Mobiusispongia parasitica, growing within 
Ca: ia raphidodendron, from the reefs of Mauritius,—Dr. 
Cooke, on the genus Ravenelia (Plate 11).—Dr. H. Gibbes, on 
double and treble staining. An excellent suggestion is incidentally 
made by Dr. Gibbes, that the covering glasses used by micro- 
scopists should be ofa known thickness. We would even go fur- 
ther, and advise that a fixed scale of thickness might be adopted. 
Dr. Gibbes uses two thicknesses, ‘oo6 and *'oo4.—Dr. A. 
Grunow, on some new es of NNitzschia (Plates 12 and 13).— 
James Smith, ©n the illumination of objects under the higher 
powers of the microscop¢.—The most useful record of current 
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researches relating to invertebrates, cryptogams, &c., is con- | inches long, and the spectrum taken of a part of the flame 2 


tinued as usual, 


THE Revne des Sciences Naturelles, June 15, contains: M, 
Hesse, description of two new crustacea, male and female, of the 
genus Dinemoura (D. mustela levis) (Plate 1). The figures are 
coloured from living specimens; the species lives not in the 
interior of the shark, but on its skin, and its mode of fixation is 
minutely described.—M. Duval-Jouve, on the species of Vulpia 
to be found in*France,—D. A, n, on the giant maize (Zea 
caragua).—M. Ruetsch, on Bobretzki’s studies on the formation 
of the blastoderm and germinal lamellæ in insects—A. Vilot, 
the synchronism of the marls and clays with lignite of Hauterivés 
with the group of St. Anés.—-M. S. Jourdain, on a very simple 
Form of the group of worms Frothelnunthus hess (S. J.)=? Ln- 
thosia leptolana, Giard (Plate 2).—Scientific review of recent 
French writings on zoology, botany, and geology. 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, June 17.—‘* On the Spectrum of the Flame 
of Hydrogen,” by Wikiam Huggins, D.C. L., F.R.S. 

Messrs. Liveing and Dewar sigte, ina paper read before the 
Royal Society on June %, that they have obtained a photograph 
of the ultra-violet part of the spectmim of coal burning in 
oxygen, and in a note dated June 8 they add that they have 
reason to believe that this remarkable spectrum is notdue to any 
carbon compound but to water, 

Under these circumstances I think that it is desirable that I 
should give an’account of some experiments which I made on this 
subject some months since without waiting until the investigation 
is more complete. 

On December 27, 1879, I took a photograph of the flame of 
hydrogen burning in ow. As is well known, the flame of 
hydrogen possesses but little luminosity, and shows no lines or 
bands in the visible part of the spectrum, except that due to 
sodium as an impurity, ; 

Prof. Stokes, in his paper “On the Change of R ibility 
of Light,” 1 had stated that “the flame of hydrogen produces a 
very strong effect. The invisible rays in which ıt so much 
abounds, taken as*a whole, appear to be even more refrangible 
than those whieh come from the flame of a spirit lamp.” I was 
not, however, prepared for the strong group of lines in the ultra- 
violet which, after an exposure of one minute and a half, came 
out upon the plate. 

Two or three weeks later, about the middle of January, 1880, 
I showed this spectrum to Prof. Stokes, and we considergd it 

bable that this remarkable group was the spectrum of water. 
Prof, Stokes permits me to mention that, in a letter addressed to 
me on January 30, he speaks of ‘‘this novel and interesting 
result,” and makes some suggestions as to the disputed question 
of the carbon spectrum, 

I have since that date taken a large number of photographs of 
the spectra of different flames, in the hope of being able to 
present the results to the Royal Society, when the research was 
more complete, Ithink now that it is desirable that I should 
describe the :spectrum of the flame of hydrogen, but I shall 
reserve for the piesent the experiments which relate to the 
presence of carbon and its compounds, 

The spectrum of the flame of hydrogen burning in air is 
represented in the diagram, It consists of a group of lines 
which terminates at the more refrangible limit in @ pair of 
strong lines, A 3062 and A 3068. At a short distance m the 
less refrangible «direction, what*may perhaps be regarded as 
the group proper commences with a strong line, A 3090. 
„Between the strong line A 3068 and the line A 3090 there is a 
line less bright, A 3080. Less refrangible than the line A 3090 
are finer lines at about equal distances. The hnes are then fine 
and near each other, and appear to be arrangeg in very close 

“pairs. There js a pair of fine, but very distinct lines, A 3171 
and A 3167. In this photograph the group can be traced to 
about A 3290, This group constitutes the whole spectrum, 
which is due probably to the vapour of water® 

I then introduced oxygen into the flame, leaving a small excess 
of hydiogen, A spectrum in all respects similar came out upon 
the plate. I repeated the experiment, taking both a én 
the same plate. Through one-half of the slit the spectrum of 
the oxyhydrogen flame was talgn, This flame yas about 7 


1 Phil. Trans., 1852, p. 539. 


inches from the jet. e oxygen was then turned off, and the 
quantity of hydrogen allowed to remain unaltered. A second 
spectrum with an exposure of the same duration was then taken 
through the second half of the slit. On the plate the two spectra 
are in every respect similar, and have so exactly the same 
intensity that they appear as one broad spectrum, 

In all these experiments a platinum jet which had been care- 
fully cleaned was used. 

In these experiments the two gases met within the blowpipe 
and itsned in a mixed state. 

The jet was removed, and a flame of hydrogen was surrounded 
with oxygen. This spectrum shows some additional lines, In 
this case the jet was brass, and in this or some other way 
impurities may have been introduced ; and I should at present 
incline to the view that the additional jines about A 3429 and 
A 3473, and the groups more refrangible than A 3062, do not 
belong to the water spectrum, but to impurities, . 

Coal-gas was substituted for hydrogen in the oxyhydrogen 
blowpipe, and oxygen admitted in as large a proportion as 

ossible, The inner blue flame rising about 2 inches above the 
jet showed in the visible part of the spectrum the usual “'five- 
fingered spectrum.” The light from this part of the flame was 
projected upon the slit. The spectrum contains the water group 
already described, and in addition a very strong line close to 
G,®and two lines, A 3872 and A 3890; this latter line is seen to 
be the more refrangibjg limit of a group of fine lines shading off 
towards K., Š 

The ultra-violet group, when carefully compared with tbe 
group in the spectrum of pure hydrogen, shows several small 
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differences. Iam inclined to*believe that the.e is the supposi- 
tion of a second fainter group. There is stoyg evidence of this 
in some spectra of hydrogen taken under other conditions, 
There is also a broad band less re ible than the strong line 
a G, and the light extends from this line on its more 1efrangible 
side. . * 

A double Bunsen burner (Fletcher’s form) with a strong blast 
of air was then fitted up. The spectrum was taken of the in- 
tense blue flame, It resembles the one last described, All the 
distinctive features are intensified, and a continuous spectrum 
and groupings of very fine lines fill up all the intervals between 
the groups already described, so that there is an unbroken 
strong spectium throughout the whole region which falls upon 
the plate. 

A spirit lamp was arfanged before the slit. The spectrum is 
essentially the same as when coal-gas is burned, but as it 1s less 
intense only the strongest lines are seen. The water group, the 
strong line at G, and the pair of lines rather more refrangible 
than K, are seen, Probably with a longer exposure the finer 
lines would also shpw themselves, 

The distinctive features of the spectra of coal-gas and of 
alcohol appear to be connected with the presence of carbon, 


Table of Wave-lengths of the Principal Lines of the Spectrum of 


Water. No. 1. 
3062 3095 3135 17t 3217'5 
3068 3099 3139 175 3223 
3073 3102 3142'5 31 3228 
3074 105 3145 3184 3232 
3077'S SILI 3149°5 3189 3242°5 
7 3050 , 317 3152°5 3192°5 3252°5 
3082 » 3122°5 3156 3198 3256 
e 3085 3127 31595 3201 3262 
3090 3130 3163 3207°5 3266 , 
e 3094 3133 3167 3214 3276 
e 
hS 
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Wave-lengths of other Lines in the Spectra described above. 

2869°5 2910 2947 2991 3031 
2872°5 2913 2951 2994 3039 
ae 2917°5 2955 2999 3042 } 

2924°5 - 2959 3002 3046 
2883 2925°5 2966 3005 3051 
2887°5 2929 2967'5 3010 3057°5 
2892 2932°5 2970°5 3°13 3246 
2895 2935'5 2975°5 3017 3271 
2897 2940 2981 3019°5 3429°5, 
2904 2943 2989 3029 3473 
2907°5 

3872 3890 4310 
EDINBURGH 


Royal Society, June 7.—Prof. Fleeming Jenkin, vice-presi- 
dent, in the chair.—The Council ha awarded the Keith 
rize for the biennial period 1877-79 to Prof, Fleeming Jenkin 
for his paper on the application of graphic methods to the 
determination of the efficiency of machinery, the medal was pre- 
sented to him by Prof. Balfour.—At the request of the Council 
Prof, stal gave an address on non-Euclidian geometry, and 
discussed in a most masterly and lucid manner the consequence3 
which the non-acceptance of Euclid’s axiom of parallels involved, 
Defining a straight line as the curve completely determined by 
two points, the lecturer pointed out that there were three simple 
cases that called for discussion: first, th where two straight 
lines cut in one point only and are infenite in extent; second, 
the case where two lines still cnt in but one point, but 
each line is finite in length returning into itself: and third, the 
case where two straight lines cut in two points. Some of the 
eculiar properties of these three kinds of space, which might 
called hyperbolic, single elliptic, and double elliptic space, 
were demonstrated, many others pointed ont, while 
Euclidian or homoloidal space was shown to be a limiting case 
of either hyperbolic or elliptic space.— Prof, Tait communicated 
a note on the theory of the 15 puzzle, in which he gave a rule 
for determining whether or no a particular arrangement could be 
solved,—Mr. de Burgh Birch, M.B., C.M., read a detailed 
paper on the constitution of adult bone matrix and the functions 
of osteoblasts.—Mr. Robert Gray exhibited two eggs of the 
Great Auk (Aka impennis), and read a short graphic account of 
the extinction of th® bird within the,present century.—Prof, 
Chrystal exhibited a new frm of telephone receiver which was 
simply a fine wire, whose extension and contraction under the influ- 
ence of the heating aad cooling caused by the varying intensity of 
the current through the microphone transmitter werg sufficient 
to communicate musical notes to a vibrating membrane. Mr, 
Blyth’s recent communication to the Society, together with 
certain ‘observations of his own on the rapid cooling and heat- 
ing of thin wires which he had made several years before, had 
suggested the arrangement as one likely to succeed. 


. PARIS 


Academy of Sciences, July 12,—M. Edm. Becquerel in the 
chair.—The following papers were read :—Observations of the 
comet 4 1880 (Schaberle) made at Paris Observatory, by MM. 
Tisserand and Bigourdan.—On the pa by M. Faye, He 
announces a new apparatus with which®M. Govi’s system (sce 
below) and others may be studied. The reductions are limited 
almost exclusively to temperature.—Observations on the density 
of iodine vapour, by M. Berthelot. The increase of total 
energy of the Nalogen gases with the temperature, as also that of 
the vis viva of pos ean exceed those of the Ligeia vole 
gases hitherto stu (nitrogen, o ; an ogen) ; the 
two arders of effects seem correlative On the heat of formation 
of hydrocyanic acid, and of pea by M. Berthelot.—Densi- 
ties of vapour of selenium and tellurium, by MM. Sainte-Claire 
Deville and Troost. This gives details of operations in 1863.— 
On the etiology of anthrax, by M. Pasteur. Putrefaction of the 
animal’s body destroys the parasite, but some infected blood 
and other liquid matter escapes into the ground about the 
body, and there germs may be produced and remain with latent 
life for years, ready to communicate anthax on Spear: 
Curiously, the bacteridium-germs may be found in the surface-, 
earth over the body, and they appear to come thither by agency 
of earth-worms, them in their alimenta The 
dust of this earth, with the worms’ excrement, gets blown 
about the plants, which the cattle eat, and are thus infected, 
Germs of other difeases may perhaps be conveyed slmilarlgy.— 
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Ammonia of the air and of water,” by M, Lévy. Jnter alia, 
contrary to what is observed in meteoric waters, it is in the hot 
season that ammoniacal nitrogen seems to be most abundant in 
the air, The annual averages in the case of meteoric waters are 
nearly identical.—Alternance of generations in some Uredineæ, 
by M. Coinu.—New theorems on the indeterminate equation 
ax* + byt = s", by M. Pepin.—On some remarks relative to the 
equation of Lamé.—New method. for determining the length of 
the simple pendulum, by M. Govi, A pretty , light, and 
rigid od is suspended by one end from a horizontal axis, and a 
heavy runner, with centre of gravity in the axis of the rod, in 
fixed at different points, and the pendulum set oscilla’ is 
vacuo on solid supports.—Rapid synthetic method’ of establish- 
ing the fmc apental formulæ relative to change of state, by My 
hka ome the constitution of matter and the ultra-gaseous state, 
by Mr. Crookes.—On monochromatic lamps, by M. Laurent. 
Apropos of M. Terquem’s note, he recalls modifications of 
gas-burners and his zolipyle.—Telephonic effects resulting from 
the shock of magnetic bodies, by M, Ader. Any mechanical 
action which disturbs the state of molecular equilibrium of a 
sa. aan core has the effect of developing, when this core sud- 
denly regains its equilibrium, an electric current capable of 
eee telephone,—On the fluorised oompounds of uranium, 
by M. itte.—On the atomic weight and on some characteristic 
salts’ of scandium, by M. Nilson, Atonfic weight, 44.—-Ultimate 
action of bromine on malonec acid ; bromoform, brat . Bourgoin, 
~—On the etherification of sulphuric acid, by M. Villiers. —On the 
reproduction of Pleurodeles waltlii, by M. Vaillant.—Salivary 
glands in the Odonates (Neuroptera), by M, Poletaien. These 
glands exist in all tife species (though they are denied by ento- 
mologists).—Action of high and moist temperatures and of some 
chemical substances (benzoate of soda, benzoic acid, sulphurous 
acid) on germination, by M. Heckel. Seeds of Brassica nigra 
sown in a wet sponge and kept at 48° showed numerous radicles 
in less than twelve hours (while seeds kept in water at 48° never 
germinated), After emitting {their radicles the seeds stopped, 

t they developed quickly when the temperature was brought 
down to 20° or 17°°5. The three chemical agents suspended the 
germination of various seeds.—Action of strychnine in very 
strong dose on mammalia, by M. Richet, It acts somewhat like 
curare and somewhat like chloral.—Alterations of the nerve- 
tubes of the anterior and posterior neryéroots and of the 
cutaneous nerves in a case of generalised congenital ichthyosis, 
by M. Leloir.—On immunity against anthrax, acquired’ through 
preventive inoculations, by M. Toussaint. 
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CHEMICAL DYNAMICS 


Essai de Mécanique Chimique fondée sur la Thermochemte. 
Par M. Berthelot. Two Vols. (Paris : Dunod, Editeur, 
1879.) aad 

A ese problems which the chemist attempts to solve 

may be broadly divided into two groups. In studying 
the heterogeneous distribution of molecyles, the chemist 
finds that new relations of molecules, in other words, new 
substances, are produced; he must study the composition 
and properties of these substances. He also finds that 
these changes involve a consideration of the relative 
positions of the changing body and of other bodies, that 
is to say, he recognises the action of force. He must 
endeavour to detérmine the laws of action of this force, 

The study of the pwopertie$ and composition of substances 

has received more attention than that of the general laws 

of chemical force; both methods of investigation must, 
however, be applied to chemical phenomena, before these 
can be fully explained. . ’ 

The general properties of a compound may be regarded 
as depending chiefly on the composition of that com- 
pound, or chiefly on the function or “power of doing” 
of the compound. There have always been schools- of 
chemistry which paid most attention to composition, as 
there have been schools which made function pre-eminent. 
Modern chemistry is attempting to connect both in a 
general scheme of classification ; whilst at the same time 
she endeavoyrs to learn the conditions under which 
chemical force is exerted, and hopes thus to elucidate 
general laws. 

The atomic theory, which is one great outcome of the 
study of the composition and function of chemical sub- 
stances, has of late years been merged in the wider 
molecular theory of matter. 

This theory, assuming the existence of a grained 
structure in matter, proceeds to deduce, by dynamical 
reasoning, the amount of motion existing among these 
little parts of which matter is built up. The laws of 
Boyle and Charles are among the primary results of this 
deduction. Bat under certain conditions gases do not 
exactly obey these laws; hence the theory asserts that 
under certain conditions the molecules exeit mutual 
action. 

Another deduction from the theory is the statement 
usually known as Avogadro’s law—“ Equal volumes of 
gases at the game temperatre and pressure contain equal 
numbers of molecules.” This statement provides the 
chemist with a means for determining molecular weights, 
But the chemist in applying Avogadro’s law is obliged to 
admit that in many reactions the parts of: molecules really 
part compgny. He attempts to picture to himself this 
molecular splitting. 

Let the molecule A consist of twa, parts, æ and 4, the 
molecule B of two parts, cand d; let these parts be in 
motion, Under certain conditions the stress between ¢ 
and ¢ and tha stress between 4 and d may be greater than 
that between a and 4, and ¢ and @; the original molecules 
are decomposed, and new molecules, C and D, are 
formed. The stress between a and c considered from the 
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point of view of a or calone is a force exerted by @ onc 
or bycona. This force is the force of chemical affinity. 

The result of the action of this force is a new configura- 
tion of the system AB; the energy of the new system, 
C D, will be different from that of the original system. 

Chemical action, thus regarded, is a re-arrangement of 
parts of molecules under the influence of the force called 
affinity. Chemical energy is thus regarded as potential 
energy. 

Now a chemical action between A and B will take 
place under certain definite conditions only, hence 
although the absolute value of the affinity of A for B may 
be a constant, the course of the change and the entire 
result of the change will nevertheless be largely dependent 
on physical conditions. No force may be exerted except 
at high temperatures; the change of momentum of A 
will depend on its position relative to B; the relative 
positions at which this change occurs may only be gained 
at high temperatures. The force’ exerted may be small ; 
still if a chemical change occur at all, there must be an 
action between the parts of A and the parts of B. 

Now let thfS mutual action begin, let no energy be 
added to the system from without, but let the system as a 
whole lose energy; the energy so lost may be measured in 
the form of heat. But more than one re-arrangement of 
the parts of two molecules may frequently be possible ; 
which will be produced? A system is in equilibrium when 
its entropy (using the term in the Clausian sense) has 
reached a maximum. Hence that system whose entropy 
is the greatest of the entropies of the possible systems 
will be produced. 

This is substantially Berthelot’s “law of maximum 
work,” a law which lies at the foundation of his system - 
of thermal chemistry, But a sy8tem not marked by 
possessing the largest amount of entropy of all the possible 
systems, may nevertheless be the most stable under the 
experimental conditions; the stability will depend on 
pressure, temperature, relative masses, &c. Hence in 
order to determine the actual result of a chemigal action, 
the conditions of stability, in other words, the relations to 
temperature, pressure, &c., of the various possible pro- 
ducts of the reaction must be known. The necessity of 
this knowledge is insisted on by Berthelot. To détermine, 
therefore, the product of a given chemical action one 
must measure the quantities of heat evolved in the 
passage of the system from the standard state to each 
of the possible new states, and one must know the con- 
ditions of existence and stability of each of these states 
This problem therefore presents both a chemical and a 
physical question for solution, The solution of the 
chemical quetion is much aided by a knowledge of the 
laws of atom-linking; but these cannot be here con- 
sidered. 

A measurement of the heat evolved in a chemical 
change evidently enables us to find the difference between 
the energy of the original and final chemical systems; the 
total heate change being independent of intermediate 
states through which the system may pass. So if work 
is done on a chemical system whereby it is caused to 
assume, @ new configuration, this work measures the 
energy transferred from the initial to the final system; 
in this case heat will be absorbed duxing the chemi@&l 
change. 
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“But in actual chemical reactions the action of the 
chemical force proper will be interfered with and com- 
plicated by physical, or secondary forces. So much is 
this the case, that for many years these actions were not 
distinguished. 

One school simply measured the quantity of a substance 
A, which was needed to act on B to produce C; the 
greater the quantity of A required to act on a given weight 
of B, the greater was the affinity of A for B. With this 
school all was chemical. With Berthollet, on the con- 
trary, all was physical; but facts have beem discovered 
since the publication of the “Statique Chimique” which 
have necessitated a reconsideration of his laws. 

Gradually the meaning of affinity has been made clear. 
The greatest contribution towards this end is undoubtedly 
the papers of Guldberg and Waage, whose work has been 
sketched by the present writer in this journal (vol. xx, 

530). The Swedish naturalists disregard the action of 
secondary forces in their method of determining the ratios 
between the affinity coefficients of various substances. 

The importance of a measurement of the change of 
energy accompanying the passage of {"Peemical system 
from one specified state to another; the importance, in 
other words, of a measurement of the heat evolved or 
absorbed in such a passage, is at once apparent. But 
this measurement—even taken along with a general 
knowledge of the conditions of existence of the various 
possible systems—does not enable us certainly to predict 
the result of the chemical action. If we had a complete 
knowledge of the mode of variation of the potential energy 
of a system with changes in the configuration of the 
system, then it sight be possible for mathematicians to 
predict all possible arrangements of the system under the 
action of specified external forces. „But having made 
heat measurements only, we are very far indeed from this 
point. 

Indeed the fundamental assumption that chemical 
energy is wholly potential, and depends on the afrange- 
ment of the parts of a system, may be false; and even 
if this asSummption be true we know nothing as yet of the 
relation between this energy and the configuration of the 
system. 

The ħeat absorbed or evolved in a chemical change 
measures the total work done by the system in its 
passage from one specified state to another, but it is 
evident that it does not directly measure the true force of 
affinity. The stress between the part8 of two molecules 
may be small, yet under certain conditions a chemical 
change may occur ; the loss of energy in the formation of 
the new system may be considerable, and hence the heat 
evolved, considerable. Chemical affinity thus regarded is 
a kind of liberating force. 

For the measurement of the ratios of the affinities of 
various systems, Guldberg and Waage’s method is to be 
preferred to the thermal method of Berthelot. Fora full 
consideration of chemical equilibrium Berthelot’s method 
is altogether insufficienf, although it has /argely advanced’ 
the solution of this problem. 

The method of Willard Gibbs seems the only éeasible 
one in the present state of the chemical and mathematical 
sciences. In this method (see NATURE, vol. xx}? p. 516) 
the energy and entropy of a system are considered—the’ 
stability of a systemedepends on the component masses, 
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volume, and entropy (the magnitudes of the system); and 
on the temperature, pressure, and potential (the intensities 
of the system). 

The stability of a system is chiefly dependent, according 
to Berthelot, on the amount of heat evolved in the passage 
tò the given state from an initial state, and on the general 
properties of the given system as compared ‘yith other 
possible systems. This is evidentlyea much cruder 
statement than that of Gibbs, Berthelot’s principle of 
małimum work is indeed one among many deductions 
made by the mgthod of the American professor. ` 

Both methods lead to a recognition of chemical equi- 
librium as an outcome of chemical action ; the conditions 
of the latter are considered before those of the former ; 
chemical kinetics precedes chemical statics. The ,usual 
method of the text-books is to make chemical equilibrium 
all-important, and barely to Teon the subject of 
chemical kinetics. 

It is evident that the timeswhen it will be possible to 
treat chemical problems bya purely dynamical method is 
yet distant. The method of Gibbs leads the way in 
bringing chemical generalisations under the domain of 
the principles of energy, and it does this without assump- 
tions about the action of the parts of molecules; the 
method is a thermo-dynamical one. 

Berthelot’s method, on the other hand, is* thermo- 
chemical; but a thermo-chemical method seems -to 
promise the largest development in the present . state of 
the science. 

Berthelot perhaps claims too much for his method: in 
his great work he is not always definite in his use of such 
terms as “force,” “affinity,” “energy,” “work;” never- 
theless the “Essai de Mécanique chimiqué’’ is undoubt- 
edly a great work, To Berthelot (and to Thomsen) is 
due the honour of having steadily pursued the thermo- 
chemical method for many years, and of having collected 
masses of most important facts; and he has now enriched 
chemical science by the publication of these results in a 
collected and systematic form, in a treatise full of original 
ideas and suggestive af almost unlimited topics for future 
work and discussion. Whata field of work is opened 
before one in this book! To determine that this body is 
produced by the action of these bodies is not enough; 
indeed it is scarce a beginning. Chemical science has 
higher aims. The changes of energy which accompany 
changes of configuration of matter must be measured; 
the physical and chemical constants of all the products of 
a chemical change must be determined with care, the 
velocity of the change must be measured, and an attempt 
must be made to apply dynamical reasoning to the results 
thus obtained. 

The first volume of the “ Essai,” EEN ee Calori- 
métrie,” begins with general remarks on thermo-chemical 
work, and on affinity; after laying down certain general 
theorems conceming chemical reactions, and illustrating 
the application of these in the formation of in§oluble and 
soluble salts, the formation of series of carbon com- 
pounds, &c, a Getailed account is given of experi- 
mental calorimetric methods; 
humerous tables of specific heats, heats of combination, 
heats of solution, heats of formation of salts in solution, 
heats accompanying ifomeric Changes, &c. The second 
volume—entitled “Mécanique”—is° concerned with a’: 
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this is accompanied by- . 
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study of the conditions which determine chemical changes. 

This general study divides itself into two branches: 

chemical decompositions and recompositions—included 

under the title of “ Dynamique Chimique”; and secondly 
those final distributions of matter which result from 
reciprocal actions between simple or compound bodies, 
grouped together as “ Statique Chimique.’’? Would it not 
have' been bétte! to have ‘entitled the general subject 

“Chemical Dynamics,’ and the branches “ Chemical 

Kinetics’’ and “ Chemical Statics’’ respectively ? 

It would obviously be impossible to give here even an 
outline of Berthelot’s treatment of this immense field of 
work ; one or two instances must suffice. 

The two fundamental generalisations of the French 
chemist have already been mentioned. Let us turn to his 
treatment of the specific heats of elementary bodies and 
of chemical equilibrium. 

Berthelot refusés to accept the law of Dulong and Petit 
as applied to` solid elements, He says that the actually- 
determined specific heats ofethe elements vary much 
with temperature, and that the products of these numbers 
into so-called atomic weights are of very different values. 
He-gives a list of rx elements, the specific heats of whose 
equivalents is about 6'4; anda list of 31 for which the 
product of specific heat into een weight is about 
3°2. 

This result well illustrates what will probably’ be 
“regarded by most chemists as a fundamental error on the 
part of the author of the “Essai” ; Berthelot is still to 
be classed among the staunch supporters of the system of 
notation founded on equivalents. In this country we have 
no`such phenomenon as a great chemist who writes the 
formula of nitric acid AzO,. Nevertheless Berthelot’s 
thermal chemistry i is founded on a molecular theory. He 
constantly speaks of molecules and of action between the 
parts of molecules; he also speaks of the architecture of 
atoms, and seems‘ to regard the modern atomic theory as 
utterly opposed to such an idea. 

“The kinetic energy of the molecule may be regarded 
as made up of two parts—that of the mass of the molecule 
supposed to be concentrated at its centre of mass, and 
that of the motions of the parts relative to the centre of 
mass. The first part is called the energy of translation, 
the second that of rotation and vibration. The sum of 
these is the whefe energy of motion of the molecule. The 
pressure of the gas depends on the energy of translation 
alone. The specific heat depends on the rate at which the 
whole energy, kinetic and potential, increases as the tem- 
pn rises.’ (Clerk Maxwell, Chem, Soc, Journ., 13, 
502 

In the present state of our knowledge of the internal 
motion of thè parts of a molecule it is impossible to 

, determine satisfactorily the ratio of the two parts of the 
energy of the molecule, and it is extremely difficult to 
reconcile the observed with the calculated ratios of 
specific heats. 

Nevertheléss, if we adopt the mean numbers found for 
the’specific heats of the solid elements and multiply these 
into the maximum atomic weights as determined by the 
aid of Avogadro’s law, we get a result which is too 
constant to he merely accidental Taking Kopb's 
numbers, calculated from specific heats of compounds, 
for those elements which Wve not $et been*obtained in 
the solid form, we find that the protluct of specific heat 
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into atomic weight (zot eguivalent weight) is about 6'4 
for forty-four elements, about 5'5 for ten elements, less 
than 5 for two elements, and is yet unknown for eight 
elements. Furthermore we find that the specific heats 
of the elements are fairly constant, provided they be 
determined for a temperature-interval known to be 
considerably below the temperature of fusion of the 
elements. 

We seem, therefore, fully justified in accepting the 
law of Dulong and Petit as an empirical statement 
of very considerable value, although not as a final 
statement of the connection subsisting between the ratio 
of the two parts of the energy of the elementary mole- 
cules, and the relative weights of the parts of the same 
molecules. 

In treating the subject of chemical equilibrium Berthelot 
first of all examines processes of chemical combinations in 
general, and contrasts these with processes of decomposi- 
tion; he then studies those changes which are madeup of two 
parts—a direct and reverse—and which are characterised 
by the attainmepgeof a limit dependent on conditions of 
temperature, pressure, relative masses, &c. The che- 
mical ‘equilibrium thus established he divides into two 
kinds: equilibrium of homogeneous bodies, z.¢., when the 
original and final substances are all liquid or gaseous and 
capable of complete admixture during the course of the 
change; and equilibrium of heterogeneous bodies, #.e.,. 
when some of the substances are solid and some liquid, 
or some liquid and some gaseous, or when all are liquid 


“or gaseous, but are nevertheless incapable of complete 


admixture. Examples ‘are given of [each kind ‘of equi- 
librium, and of the conditioning influence of temperature, 
pressure, mass of solvent, contact with other substances, 
relative masses of*reacting bgdics, chemical functions 
of reacting bodies, velocity of the change, &c. The 
phenomena of equilibrium of heterogegeous systems lead 
to a discussion of dissociation ; this to a consideration of 
precipitation, and thence to an instructive chapter on 
the state of salts in solution, and the meaping of the- 
terms “feeble” and “strong” as applied to acids and 
bases. 

Although, in considering Berthelot’s treatment ofchemi- 
cal equilibrium, one"misses the bold and fascinating results 
obtained by Gibbs in his great paper on the “ Equilibrium 
of Heterogeneous Substances,’ and the exactitude and 
simplicity of the beautiful theory of Guldberg and Waage, 
and although one cannot but much iegret that he should. 
not have written his formule and equations in a language 
more easily understood by the chemist of to-day, one 
must nevertheless admire the breadth of view, the felicity 
of illustration, and the suggestiveness of the work of the 
French chemist. 

The publication of the “Essai” marks an important 
point in the advance of modern chemistry: it comes to 
the chemist with the message, amongst others, that his 
science demands more than the stereotyped so-called 
original investigation, in which are detailed a few proper- 
ties of a number of new compounds produced by methods 
long ago marked out and defined ; it télls him that he 
must revige*and advance his methods, that he must try 
go explain his facts by appeal to piinciples, that he, 
must not be afraid to strike off the beaten path into the 
by-ways of research, and that there is more to be hoped 
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for in a bold impatience than in the “ Smigoth diffused 
tranquillity of heartless pains.” 
M, M. PATTISON MUIR 





A JAPANESE ROMANCE 


Chiushingura, or the Loyal League; a Fapanese Romance. 
Translated by F. V. Dickins, B.Sc., of the Middle 
Temple, Barrister-at-Law. (London: Allen and Co., 
1880.) 


HIS book is one of great value and interes both 
from a purely literary and from an anthropological 
point of view, and further as yielding a most instructive 
lesson in the meaning of Japanese pictorial art. Mr. 
Dickins is well qualified for the task which he has per- 
formed, being not only a practised Japanese and Chinese 
scholar, but a man of very wide attainments in various 
branches of natural science, and he has {been able to 
supply a series of most valuable explanatory notes in the 
appendix of his work. It may be mentioned that he com- 
menced his career by graduating in sace and medicine 
at the University of London, and thaf after having'served 
for some years as a surgeon in the navy he was called to 
the bar, and practised his profession for many years at 
Yokohama, where, by constant study, he became deeply 
versed in all that pertains to Japanese life and customs. 
The present work is illustrated by the actual Japanese 
woodcuts with which the Japanese edition of the historical 
novel of which it is a translation is embellished. The 
woodcuts were printed in Japan by native workmen, and 
are now bound up with the English text. The reader is 
therefore able to form an exact conception of the ideas 
which the Japaneseaartist has intended to convey in the 
twenty-nine pictures whieh the work contains, It is most 
interesting to all who are in any Way attracted by Japanese 
art to realise the af6de in which the emotions, such as 
rage and despair, laughter and pain, are depicted, and to 
join as it were in a Japanese game of blind-man’s-buff. 
The “Chiushingura, or Loyal League,” is an historical 
romance which embodies the history of the forty-seven 
Ronin so well known from Mr. Mitford’s account of it in 
his fascinating “Tales of Old Japan” The present 
romance is one of the most popular and best known in 
Japan, or rather was so, for its main object is to glorify 
“í Chiushin,” or loyal-heartedness, the supreme virtue of 


the Bushi class under the old order Æ things that passed, 


away with the year 1868. Disloyalty was considered to 
be the meanest of crimes, rendering the person guilty of 
it unworthy of existence, and the Japanese self-despatch, 
seppuku, which occurs abundantly in the romance, was a 
self-inflicted atonement for this crime, and in no sense a 
mere ignoble suicide. 

The action of the romance is laid in the fourteenth 
century, although the events on which it is founded 
teally occurred at the beginning of the eighteenth, the 
author having been® compelled to disguise barely the 
reality by diluting the history with a certain amount of 
fiction, and altering names and dates so as to evade the 
law which, under the Shogunate, attached severe penalties 
to the publication of recent or current events of a public 

«character, - 

We cannot detajl the plot of the story, but will give a 

few extracts. A highway robher after murdering an Sid 


man soliloquises thus as he kicks the body aside: 
“Wretched piece of work. Well, I am sorry for it. I 
did not do it out of any malice, "but you see you had- 
money, that killed you. No money, and you'd be alive 
ħow. Your money was your enemy. I can’t help pitying 
you. Which prayer are you for? Namu amida butsu, 
or Namu miyôhô renge-kiy6? Choose one, “and let all 
end.” The prayers are Buddhist, the words being 
Sahskrit ones which have undergone much Japanese 
alteration. 

The story cldses with the account of the attack of the 
forty-seven Ronin on the castle of Maronhao, the murderer 
of their lord Yenya (by ‘‘murderers’’ being meant the 
persons who compelled Yenya to perform seppuku). 
Their mode of proceeding is very quaint. In the very 
heat of the attack, just as they burst into the dwelling 
of their victim, the leader of the expedition, in true 
style of a Japanese general, calmly seats himself ön 
a camp-stool and gives his orders, *The neighbours on 
either side are roused b¥ the noise and send their re- 
tainers to see what is going on. “Ya ya,” they cry, 
“what means all this uproar and confusion, clashing of 
weapons and hurtling of arrows? Are you attacked by 
rioters or by robbers, or has a fire broken out somewhere ? 
We have been commanded to find out what is going on, 
and-inform our masters of the cause of disturbance.” 
The Ronin answer, ‘We are liegemen of Yenya Han- 
guwan; some forty of us banded together to revenge our 
lord’s death upon his enemy, and are now struggling to 
get at him. We are not rising against the Government, 
still less have we any quarrel with your lords. As to fire, 
strict orders have been given to be very-careful, and we 
beg you not to be under any apprehension ox that score. 
We only ask you to leave us alone and not to interfere with 
us. If as neighbours you should think yourselves bound 
to assist our enemy, we shall be obliged, despite our 
inclimation, to turn our weapons against you.” 

To these bold words the retainers of the noblemen 
shout back approvingly, “ Right’ well done, right well 
done; in your place we should feel ourselves bound to 
act as you are acting ; pray command our services.” So 
they desert the roofs and put out their lights. 

When Maronhao is at last caught he is treated with 
ceremonious respect, and afforded thé opportunity of 
performing suicide in the usual manner, “ We pray you 
pardon our violence, and beg of you that you will present 
us with your head according to the usage of our country.” 
But Maronhao is a vile, ungentlemanly ruffian, and draw- 
ing his sword under pretence of ripping himself up, he 
makes a treacherous lungeeat the leader eof the Ronin 
So he is at once despatched without ‘more ado. The 
head is cut off with the dagger with which Yenya com-- 
mitted “seppuku,” and is struck at in frenzy, gnashed 
at, and cried gver in grief and fury by the Ronin. Then 
it is washed, and presented on a small stand before the * 
“ihai” (a tablet inscribed with the posthumous name of 
the deceased) ofeYenya placed opposite to it on a similar 
stand. Incense is burnt before the “ihai,” and a prayer 
is pffered up to the dead Yenya “resting amid the shadows 
of the tall grass” (in the grave), that ke will look with 
favour on the offeging. Phen all the Ronin betake 
themselves to his grave and perform “seppuku” them- 
selves, 
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The Appendix contains an interesting account of a 
Japanese orchestra, many historical notes, and various 
information of great, ethnological value. The notes 
throughout the book are very interesting, and some of 
them amusing. Thus, when the Ronin are crowding round 
the body of, their victim they shout, “ Happy are we as'the 
M6ki where he found his waif.” In the note we learn that 
‘the M6ki, according to a Chinese fable, was a species of 
sea-tortoise with one eye in its belly. For three thpu- 
sand years the monster had longed to see the light, but 

® in vain. One day, while swimming abouts the surface of 
the sea, it came into contact with a piece of drift-wood, 
to which it immediately clung in such a manner that the 
belly was uppermost under the wood, a ragged hole in 
which fortunately allowed the tortoise the opportunity of 

at last satisfying its long-cherished desire. There is a 

curious note on p. 120 on an allusion in the text as 

follows :—“ Allusion is here made to the practice of 

hacking at the dead bodies of criminals, by which the 

young Samurahi was wont to Perfect himself in swords- 

manship under the old order of things. Treatises exist 
= por this repulsive art—for an art it seems tô have been 
cohsidered—and one of the commortest Of picture-rolls 
used to represent the various cuts, distinguished by special 
names, by practising which the aspirant could best learn 
on the dead subject to qualify himself for mangling the 
living one.” 

The Appendix contains a translation in verse of a 
popular Japanese ballad which is often sung as a kind of 
epithalamium, and which gives a pleasing conception of 
Japanese poetry. We commend the book to all our 
readers. . H. N. MOSELEY 





OUR BOOK SHELF 


Loch Etive and the Sons of Visnach, With Illustrations. 
(London : Macmillan and Co.) 


ALL sorts of epithets have recently been applied to‘Oban 
—the Brighton of Scotland, by those whose highest ideal 
of heaven is “ London by the Sea” ; the future Liverpool 
of the North, according to one of its most constant 
wooers, that enthusiastic Celt, Prof. Blackie; the “ Charing 
Cross of the Highlands,” a picturesque placard of one of 
the railway companies informs the public. But to those 
who have been there and know from impressive experi- 
ence all the romantic beauties of island and loch and 
tugged coast to which the modern Argyllshire coast town 
is the key, no epithet however ingenious is half so ex- 
pressive and beautiful as simple “ Oban” itself, especially 
since the “Princess of Thule” has shed a glory over all 
the Western Islands from Stornoway southwards, But 
there is the glamour of a story much older than that 
which Williane Black has totd so well hovering around 
some of the lochs and headlands in the neighbourhood 
-of Oban. It is this old old story which is told in the 
anonymous volume before us, the author of which, were 
we at liberty to reveal his name, our readers would 
. recognise as one occupying a very high rafk in a certain 
department 8f physical science. The story is that of the 
wee migrations of the Irish Scots to the land which for 
the last 800 years has borne their names By the help of 
a somewhat clumsy dialogue the author takes the reader 
to some of the localities in and around Loch Etive men- 
tioned in the ha]f-legendary record which remains of these 
early migrations. He seeks to reproduce the stirring life 
of the time and localities, mkes us*to the spots where 
the Irish emigrants and their distant kinsmen came 
in contact, unearths fhe ruins of their houses and forts, 


and the remains of their household utensils and warlike 
weapons. The work has, however, wider bearings than 
its immediate subject, and several important points con- 
nected with the early “Aryan” migrations are discussed 
in a style much more in accordance with the canons of 
scientific investigation, and therefore of common sense, 
than is usual with those who are in the habit of handling 
such subjects. The chapter on the Celts is specially 
interesting; its breadth of view is admirable. The 
author’s discussion of the question of Celt and Saxon, 
Aryan and non-Aryan, and in connection therewith the 
subject of mixture of race, is an excellent specimen of 
close reasoning, and we strongly commend it to the 
study of “Saxon” and ‘‘ Celtic” enthusiasts. To those 
who read this work with care and with the help of a good 
map a new interest will be added to Oban and its 
vicinity, which is now rendered so accessible by the 
opening of the Oban Railway. The numerous illustra- 
tions will be found really helpful; and grand and musical 
as the names of many of the places illustrated are in 
themselves, they will be clothed with a lively significance 
to those who take the trouble to study_the legends of 
tae Sons of Uisnach. 


The Birds, Fiske® and Cetacea commonly frequenting 
Belfast Lough. By Robert Lloyd Patterson. (London: 
David Bogue, 1880.) 


THIS work does not purport to be a scientific treatise, but 
to be a record of many years’ observations on the cetacea, 
birds, and fishes found commonly frequenting Belfast 
Lough. This lough is, in its way, almost classic ground 
to the naturalist, and in connection with the treasures to 
be found around its shores or in its waters, the names of 
Thompson, Hyndman, Templeton, Haliday, and that of 
the father of the author of this volume, will ever be asso- 
ciated. The lough is favourably situated for receiving 
the visits of birds, though the great and still increasing 
traffic through it must to some extent frighten away man 
a species; and in ggandeur of beauty and variety of life 
it will not favourably compare with the fine Bosdlike 
bays of Western Ireland» Mr. Patterson tells us that the ' 
eater portion of the matter in this walyme was originally 
coe htetogether in the form of papers, which were read 
at different times before the Belfast Natural History and 
Philosophical Society, which will account in great mea- 
sure for their style and for their being somewhat discur- 
sive; still the volume is for the most part pleasant reading, 
and every now and then we come across very interestin: 
and novel facts. In the chapter about gannets we mead 
a good deal about their great feeding powers, and the 
following estimate of how many herrings the Scotch gan~ 
nets eat ina year is noteworthy ; itis given on the authority 
of Commander M‘Donald, of H.M. cruiser Vigilant. Of 
the five Scotch stations where the gannet breeds, the 
number of birds frequenting each is put down as fol- 
lows :—Ailsa Craig, 12,000; the Bass Rock, 12,000; St. 
Kilda, 50,000; the Stack, 50,000; Gula Sgeir, 300,000, 
or a total of 424,000, Each of these birds would consume 
at least a dozensherrings in the day if it could get them ; 
but estimating the daily average as six to each gannet 
produces 928,560,000 as the quantity consumed in one 
year, and reckoning 800 herrings to a barrel gives us 
1,160,700 barrels captured by the gannets, as against 
750,000 barrels, the total take by fishermen on the west 
coast of Scotland for 1872. Manymore such extracts 
might we give, but our space is limited, and our desire is 
to send the reader to the volume itself. Almost every- 
where throughout the work the author s the specific 
names with capital letters, in this overlooking both the 
rules and pr&ctice of men of science. Sometimes, indeed, 
a specific name, if after a person or place, may be thus 
Spelled without offence, but these exceptional cases should™ 
not be made the rule. The volume 1s dedicated to the 
m€mory of the author’s father, Robert Patterson, F.R.S. 
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Key to the Universe; or, a New Theory of its Mechanism. 
Founded upon a (1) Continuous Orbital Propulsion, 
arising from the Velocity of Gravity and its Consequent 
Aberrations; (2) Resisting Ethereal Medium of Vari- 
able Density, with Mathematical Demonstrations and 
Tables. By Orson Pratt, Senior. Second Edition. 
(Salt Lake City, Utah Territory, 1879.) 


MR. ORSON PRAT?’s work is not a text-book for students, 
but an application of dynamical principles to the system of 
the Universe. “The aim of the author is to vindicate the 
UNIVERSALITY of the law (é.¢., of gravitation}; to rescue it 
from the environed limits sought to be thrown around it, 
and to give it that unlimited freedom of action which the 
distinguished ‘name ‘UNIVERSAL’ so appropriately and 
definitely imports.” Mr. Pratt states that astronomical 
science needs a theory which will answer as far as por 
sible nine questions, whıch he propounds ; the second is, 
“Why do planetary bodies rotate upon their respective 
axes? Why do they rotate from west to east, instead of 
the contrary direction? Is there any law governing their 
diurnal periods?” The ninth, “ Will cometary orbits 
ever be converted into those of a planetary form?’ 
“‘Unaided and alone, he launches his humble er upon 
this great unexplored ocean, with a cOmapass of his own 
inyention.’? The discussion occupie$ thirteen chapters, 
and his investigations result “in the development of the 
following beautiful law: The cube roots of the densities of 
the planets are as the square roots of their periods of 
rotation.” Without making any long comments of our 
own we can say that Mr. Pratt’s book gives evidence of 
much hard work and, it may be, of ingenious speculation, 
and we quote as appropriate to the work before us the 
following remarks of Prof. Newcomb (“Popular Astro- 
nomy,”’ p. 233): “It is true that many ingenious people 
employ themselves from time to time in working out 
numerical relations between the distances of the planets, 
their masses, their times of rotation, and so on, and will 
probably continue do so; because the number of such 
relations which can be made to come’ somewhere near the 
- exact numbers is very great. „This, however, does not 
indicate any law of ature.” 








LETTERS TO THE EDITOR 


[Zhe Edito? does not hold himself responsible for opinions expressed 
by his correspondents. Nesther can he undertake to return, or 
to correspond with the writers of, rejected manuscripts. No 

tice +8 taken of anonymous communications. 

[rhe Editor urgently Boles correspondents to keep their letters as 
short as possible, pressure on his space ts so great that tt 
ir impossible otherwise to ensure Fhe appearance even of com- 
munications containing interesling and novel facts.] 


The Recent Gas Expfosion 


THE explosion of the gas main in the neighbourhood of the 
Tottenham Court Road appears to be en example on a large 
scale of the phenomenon which occurs on the ing of a 
eudiometer, 

It is known (althongh I do not speak from experience) that 
when such an accident happens the glass gives way at the surface 
of the mercury in the tube, for at this point the explosion is 
most violent, in consequence of the gas being compressed by the 
explosion of that above it, When no accident takes place the 
flash of light is more brilliant at the surface of the mercury than 
in the upper of the tube, In order to see if this fact would 
throw any light on the*explosion of the gas main I tried a few 
experiments about a fortnight ago, an account of which may 
possess some interest. A piece of combustion tube 1°93 m. long 
and 13°5 mm, in diameter was closed at one end, andat roo mm. 
from the open end of the tube a pair of inum wires way 
sealed Ee glass, ate tube was filled ovef water with a 
mixtare o ogen and oxygen obtained by the electrolysis of 
dilate sulphuric acid, and the mouth of a tube dosed with 
a plug of wet cottog wool, The tube was placed on the lawn 
and secured to a heavy weight by a piece of string tied nearethe 
open end; a spark from an induction-coil was then passed 


NATURE. 













[Eui 29, 1880 


between the wires. The explosion of the gas blew ont the pl 

of cotton wool and bent the platinum wires against the sides of 
the tube, but the glass was not broken. The tube was again 
filled with the mixed gases and closed*with a cork, which was 
not forced tightly into the mouth of the tube. This time the 
tube burst in the middle, leaving *78 m. of the closed end and 
59m. of the open end without damage. The cork was projected 
some distance, but the wires were not bent by the tpsh of gas ; 
the closed end of the tube was only slightly moved from its 


inal position by the explosion. 

nother pe of similar tube, but only about ‘88 m, in 1 
was next filled with gas and exploded in the same manner. e 
closed end was burst, and ‘475m. of the open end remained. 
In this case the dork was also projected, but the wires were not 
bent. The experiment being made at night, it was noticed that 
the flash was much more brilhant at the closed than at the open 
end of the tube. A third tube of the same length as the frst 
was next tried; the cork was blown ont, but the tube did not 
burst, It was again filled and the cork forced in tightly, but it 
was again projected. The third time a block of stone was 
placed a few millimetres in front of the cork ; this prevented its 
projection, but the tube did not burst, being apparently of 
thicker glass than the previous tubes. In the last three cases 
ne flash was brilliant in the half of the tube towards the closed 
end, . 

The explanation of the experiments seems to be, that in the 
two tubes that burst the pressure produced by the ig mee at a 
distance of about three quarters of a metre from 
which the gas was fired was sufficient to overcome the resistahce 
of the glass 5 and in the case of the long tube, which burst in 
the middle, the release of the pressure prevented the closed end 
from being destroyed. If the tube been much longer there 
would uated have been another place where the violence of 
the explosion produced by the compression of the gas would have 
burst the tube, 

The press of work at the end of the term has prevented my 
carrying the experiments farther, but I intend to try the effect 
of an explosion in a l lead or composition pipe, when I 

ect to ind praal sw or burstings of the metal at the 
ints where pressure is greatest. en the experiments 
ve been made I hope to be allowed to communicate them to 


you, HERBERT MCLEOD 
Cooper’s Hill, July 24} 








The Freshwater Medusa 


INANATURE, vol xxi, p. 241, Prof. Lankester asserts that I 
bad in a previous number (vol, xxii. p. 218) incorrectly repre- 
sented him as holding that in Limnocodium the radial canals 
terminate blindly, and as denying the presence of a marginal 
canal. In proof of my inaccuracy he makes’ the following 
statement :-—~ 

‘CA reference to NATURE, vol, xxii. p. 147, will show that in 
my first publication on the subject I gave as a character of the 
new genus, ‘ Radiating canals 4, opening into the marginal canal. 
Marginal or ring canal voluminous.’ I made"the same statement 
in my communication to the Royal Society on June 17, and have 
not since deviated from it,” - 

I have read the article to which Prof, Lankester here refers, 
and which was published on the date of the reading of his paper 
at the Royal Society. The only allusions in it to this subject 
are the following :— 

t RADIATING CANALS 4, terminating blindly at the margin of 
the disk.” F ° 

** MARGINAL or RING CANAL obliterated (or, if 


esent, of 
very minute size).” 


GEO. J. ALLMAN . 





Š Storm Effects 


THE storms about this part of Surrey have been lately local * 
and violent, and the effects produced in some instances curious. 
Visiting a neighbour’s farm on Wednesday evening (21st), we 
found a field of st&inding wheat considerably knocked about, not 
as an entirety, but in patches forming, as viewed from a distance, 
circular spots. i 

Examined more closely, the:e all presented much the same 
character, viz., afew standing stalks as a centre, some aati 
stalks with,their heads pretty evenly in a direction 
forming a circle round, the centre, and outside these a circular 
wall of stalks which had not suffered. 

I send a sketch made on the spot, giting an idea of the most 


e poiat at — 


‘Height of the Anrora). 
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perfect of these’ patches. The soil is a sandy loam upon the 
greensand, and the crop is vigorous, with strong stems, and I 
could not trace locally any circumstances accounting for the 
peculiar forms of the patches in the field, nor indicating whether 
it was wind or rain, or both combined, which had caused them, 
beyond the general evidence everywhere of heavy rainfall. Th 
were,to me suggestive of some cyclonic wind action, and may 
perhaps hay been noticed elsewhere by some of your readers, 

' Guildown, Guilgford, July 23 J. RAND Capron 











The Inevitable Test for Aurora 


I HAVE not long returned from abroad, dnd have only re- 
cently had the opportunity of perusing in NATURE (vol. xxii. 
P. 76, 96, 145) the correspondence of Messrs. De La Rue and 
aller, Prof. Piazzi Smyth, and Mr. Backhouse on this subject. 

I do not understand Messrs, De La Rue and Muller as claim- 
ing their electric di es to be in the nature of an actual 
auroral discharge, but rather that their experiments inform us 
inductively at what heights auroræ are to be fonnd. This, how- 
ever, doubtless assumes that the discharges in question and 
atrrorz must have something very much in common; and Prof. 
Piazzi Smyth is quite*to the point in remarking that unless the 
citron line (and, I would add, the red line) are present in the 
spectrum, the identity of the discharges with the aurora has not 
even a foundation. e 

The fact is, that many of the electric discharges in air and the 
air gases, and the circumstances attendtig them—we may in- 
stance the ordinary tube glow, its change from 1ose-tint to violet 
under magnetic influence, the aura-arc accompanying the 
eee discharge under similar conditions, the dark space between 

e terminal and the glow, the change of colours in.a hydrogen 
tabe, and other appearances which I have not time to capitulate 
—so closely resemble auroral incidents, that one is quite disap- 
pointed to find on examination no concordance in the spectra. 
At the most, in a vague and unsatisfactory way one or two of 
the blue and violet lines in the aurora spectrum haye been 
assigned to one or other of the atmospheric gases ; but as Prof. 
Smyth points out, the red and green giant lines of the spectrum 
have up to the present time found no terrestrial analogues. I 
have examined the air spectrum and the ‘spectra of the com- 
ponent gases of air under many various conditions, but always 
without success so far as these lines are concerned. 

I have not, however, had the opportunity of doing this in the 
case of direct discharges from large secondary batteries; and it 
would undoubtedly be a valuable addition to our knowledge of 
facts relating to aurore if Messrs. De La Rue and Muller would 
undertake this examination, and clear up matters in that respect. 
With regard to the heights at which aurors obtain, the evidence 
is very conflicting. Certainly they have been seen very near the 
earth (‘‘ Aurore, their Characters and Spectra,” pp. 37 to 40, 
It is unfortunate that simultaneous 
observations of the auroral corona are almost entirely wanting. 
I think I once saw one in print, but missed it subsequently, and 
would be glad & any iculars could now be furnished me. 
Prof. Newton, by calculations based on observations of auroral 
arches in 28 aurorz, has assigned a height of from 33 to 281 
mules, with a mean of 130 miles, 

Messrs, De la Rue and Muller, I notice, deduce experimentally 
that at 124 miles no discharge could occur. As to whether the 
red or the white anrora is the nearest to the earth, my impression 


' certainly is that the apparently low-lying auroræ have generally 


been the whit® I may instande the aurora seen by Mr. Ladd a 
Margate, ‘a white ray,” and that seen by me in the Isle of Skye 
in September, 1874. In Lapland, too, the aurore seem almost 
universally yellow, but it can hardly be assumed that they are all 
thirty-seven miles high. The apparently lower position of the 
ted tint is by no means universal, and can hardly be relied upon 
as evidence on the point, especially when so many aurore are 
seen in which it is wanting. I have great hopes, with a spectro- 
cope specially prepared for the purpose, of getting the photo- 
graphed ae sik of an aurora, be 

e line is of course out of the question, but judging from 
experiments on gas tubes I think the green might be got, and the 
blue and violet Į make in anticipation pretty sure of in the event 
of an aurora lasting some hours, The principle of the instrument 
is a long collimator, a singl® fluid prism, andea short focus- 
Projecting lens, used with rapid dry plates, 

uildown, Guildford, July 23 


. 


J. RAND CAPRON 
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Experiment with Glass Tubes 

I HAVE just been repeating a very beautiful experiment of 
Prof. Quincke’s which he showed me some weeks ago in his 
laboratory at Heidel! The experiment was, I believe,’ 
described in Pogpendorff about two years ago, but I have not 
seen it noticed in Enghsh papers, and a few words about it may 
interest your readers, 

Prof. Quincke, with a view to test the porosity of glass for 
gases, sealed up tubes in which hydrogen and carbonic acid were 
génerated in great tity, and weighed them from time to tıme, 
Up to the present time, as I learned from him, no loss of weight 
has been detected. He obtained, however, a very curious result. 
As Ido not know precisely how Prof. Quincke filled his tubes, 
let me describe what I did myself three weeks ago, remarking 
that I have done nothing but attempt 
to repeat what he showed me in 
Heidelberg. 

I took a glass tube, AB, about 5 
inches long and ł inch in externa 
diameter, with good stout walls. I 
closed the end A, and let the glass 
fall in at c, keeping it still very 
strong, and annealing very carefully 
atAandc. I introduced some sul- 

huric acid into the part CA, care- 
ully keeping the peck c dry, and 
dropped into the BC some frag- 
ments of marble, previously washed, 
in order that no little particles should 
tumble down through the neck, c, and 
commence effervescirg before I was 
ready. I then drew out the tube at B, making a small hook, by 
which the tube can be suspended if necessary, closed it very 
strongly, and annealed the extremity carefully, wra the tube 
in cotton wool, and inverted it. The sulphwic acid attacked the 
marble, and carbonic acid was given off no doubt in great 
quantity, 

For the first few days there was nothing icular to be 
noticed. The tube was filled with a bubbling mass‘of liquid and 
white mud. Latterly, however, ıt has began to show the 

henomena which Prof. Quincke observed, e liquid now no 
longer wets the glass as it did at first, byt creeps away from it, 
iving very much the ‘appearance of the “tears of strong wine.” 

y by day this is ing more marked, and I expect that 
soon, as was the case in the Heidelberg tabem, the acid will roll 
about in the tube like so much quicksilvel? * Meantime it is most 
interesting to watch. z 

I believe Prof. Quincke considers that a thick layer of gas is 
condensed over the surface of the glass, and that it is fhis which 
gives rise to the very peculiar capillary phenomen& that present 
themselves. 

I feel bound to remark that the experiment is one that ought 
not to be attempted without great care and caution. — „ 

. T, BOTTOMLEY 

Physical Laboratory, University of Glasgow, July 15 








On the Colours of Double Stars 

Ir any light whatever has its intensity increased the effect on 
the eye is to add to the sensation a certain yellow element which 
I have accurately defined by experiment (an. Sour, Sci., April, 
1877, vol, xiii, p: 247). A ied hght brightened becomes 
yellowe, a green light yellower, a yellowish white less white, a 
blue or violet light whiter. The phenomena are described at 
length in Prof, Rood’s.‘‘ Modern Chromatics.” The fact that 
an incandescent body becomes less red and more yellow when it 
is heated is probably due to this phymological rinciple. That 
the incandescent body ultimately becomes white 1s probably 
owing to some not understood modification of the principle for 
excessively bright lights. ° : 

It follows that if two stars are of unequal brightness they will 
appear of different colours unless the qualities of the two lights 
have a peculiar relation to one another; and the brighter star 
will usually be the yellower. Accordingly, if we refer to Mr. 
Burnham’; fists of binaries recently published by Prof. Holden 
(Am, Four. Sci., June, 1880, vol. xix. p. 467) we find that although 
differences of colour are so little disti ed that three- quartes 
of all the pairs are considered to be of the same colour, yet of the 
twenty-four pairs which differ in biightness by two magnitudes 
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or over, not one is considered to have components of the same 
colour. And of the forty-two pairs which are said to be of 
different colour all but two have more yellow in the brighter, so 
‘much so indeed that it is possible to suppose that the difference 
of brightness is the chief cause of the difference of colour. The 
two exceptions are :— 


No. 23. e Boolis A. eq. Cærulea B. eq. Cocrulea 
' No. 42, OZ 507 A. Blanche B. Cendriolivatre 


There is evidently some error about No. 23. Either the 
colours are wrong, or it is wrongly stated to have differently 
coloured components, In No. 42 it is difficult to say which 
component is more yellow, Although, then, it if certain that 
other causes lugely affect the colours of stars, yet differences of 
brightness seem to have the greatest effect in producing the 
apparent differences in the colours of double-stars. 

Prof. -Holden compares the colours of bright and faint stars to 
those of a more or less hot incandescent body. But in the latter 
case the dimmer light is accompanied with 1edness, We know 
that this is not the case with the light of our own sun; for of a 
white surface, upon part of which the sun shines, while the rest 
is in shadow, the darker part is bluer. In the same way, of the 
forty binaries of which the brighter component 1s the yellower, 
there are thirty-seven in which the fainter is bluer, and onl 
three in which it is dislinctly redder. It appears, therefore, tha 
mosi double-stars do not differ greatly in eelgur from our sun, 
and do not shine with the strongly xed lighe of an incandescent 
solid, C. S, PEIRCE 

Paris, July 20 





Coffee-Disease in New Granada 


Tue following information about what appears to be a new 
disease of the coffee-tree is taken from an official letter written 
on April 29 last by Mr. C, Michelsen, Commissioner of Agrı- 
culture at Bogotá, to Mr. José Herrera, Vice-consul of New 
Granada in this city, who sent me a copy of it, requesting me 
to give him my opinion about the disease, 

At first there appear on the leaves small spots of a hght- 
greenish colour, which in two or three days turn brownish, 
aud then appears on each of them a divided in three or 
more greenish-yellow branches This fungisis said to be phos- 
phorescent at night, and in places gohera it is very common a 
phosphoric smell ts yoted (!) ter some days the diseased leaves 
fall off; the fruits, fich also are attacked by the ite, 
follow very soon, and the trees are left quite bare. Théy form, 
however, new leaves after some tonta, but these are agan 
attacked hy the fungus. 

The diseasë 13 reported to be more frequent in damp places 
then in dry ones, its ravages being greatest in plantations where 
the trees are planted rather close. The fungus has alsovattacked 
the shade trees, especially the euamos (Inga sp.). j 
- Though the description 1s far from being satisfactory, I think 
il is pretty clear that the fungus is not the Aemtleia vastatrix of 
Ceylonese celebrity. Ilowever it bears a great resemblance to 
it, so that I recommended to employ fumigations with sulphur 
under the kind of large umbrella propose by Mr. George Wail 
(NATURE, vol. xix. p. 423). The unusus rainy weather in 
the last year has very lhkely much to do with the spread of the 
disease, which at the same time is a new proof of the eminently 
fatal consequences resulting from close planting. 

I have asked for dried specimens of diseased leaves, in order 
to submit them for examination to a competent mycologist. 

Cardcas, June 26 A. ERNST 





Toughened Glass 


PROBABLY the accident mentioned by Mr. Noble Taylor is not 
exceptional, as a similargone happened to a member of my own 
family. She was about to take a seidlitz-powder, and had poured 
the contents of the blue paper mto a tumbler of toughened glass 
half filled with cold water, and was string it gently to make 
the powder dissolve, when the tumbler flew into pieces with a 
sharp report. There was no fire or lamp in the foom at the 
time, Some of the fragments flew to a distance of thfee or four 

The bottom of the tumbler was not altogether fractured, 
but cracked into a number of little squares, which could be 
separated ready. * T. B, SPRAGUE e 

Edinburgh, July 20 . 


THE same accident occurred to me a few nights ago as hap- 
pened to yonr correspondent, and I cannot help thinking that 
the spoon had most to do with fhe phenomenon; 

In a hot room I had just finished what is usually called a 
“lemon squash,” f.e., the juice of a lemon and a little white 
sugar, with a bottle of soda-water, a lump of ice being put 
into the mixture. I was talking at the time, and so held the 
empty glasa with a spoon in it in my hand for a secSad or two, 
when suddenly it went off in my hand into theusands of pieces, 
none larger than an inch or so. 

I picked up one of the largest and thickest pieces, and found 
it to be so thoroughly disintegrated that I broke ıt up with my 
fingers into about,a hundred small pieces, and might have done 
more, This disintegration seems to be a natural property of 
toughened glass when broken, but I never before saw a case of 
its breaking up without being struck. I do not think that usually 
such occurrences are dangerous, on account of the entire destruc- 
tion of the fabric, J.C. J. 





Large Hailstones 


On Tuesday, July 13, at 2.30 p.m., hail began to fall heavily 
in this neighbourhood. A thunderstorm was at the time ap- 
proaching 1apidly from the north-east. T'was struck with the 
extraordinary size of the storl@s, and going into the open air I 
collected six—the first that came to hand—in an accurately-tared. 

s, and welghed rapidly. The six stones weighed 5'766 grams. 
The average weight for each stone was therefore ‘961 gram. or 
14°8 grains. A pane of glass in a skylight window had a hole 
driven through it by one hail-stone. GEORGE PATERSON 

Borax Works, Old Swan, Liverpool, July 14 


CHATEL, JERSEY.—Please send exact address, 








PAUL BROCA 


TEE sudden death of the eminent French anthropolo- 
gist, Dr. Paul Broca, which we announced a fortnight 
since, is au irreparable loss to science, and for the French 
medical and anthropological schools particularly. 

Prof. Broca, born in 1824. at Ste. Foy la Grande(Gironde), 
was a senator, vice-president of the Academy of Medicine, 
officer of the Legion of Honour, and member of several 
learned societies. Since 1846, the year in which he was 
promoted Aide d’anatomie, till 1880, when he died as a 
professor of surgery, during nearly thirty-four years the 
life of Dr. Broca has been an uninterrupted consecration 
to science. A rapid review of his scientific work, espe- 
cially of what he did for anthropology, will show how 
indefatigable was his zeal, how well his life has been 

ent. 
acre publications on various subjests in anatomy, 
surgery, and anthropology are innumerable, especially his 
contributions to the last-mentioned subject. One has only 
to open the numerous volumes of the Bulletins of the 
. Paris Anthropological Society, of the Mémorres and the 
Revue a’ Anthropologie and other scientific journals, to 
get an idea of Broca’s immense activity. In 1856 he 
published his famous ‘‘Trayé des Anéurigmes,” which, 
with his “ Traité des Tumeurs,” published ın 1866, constitute 
his principal medical works. The former opened a new 
era in the treatment of these affections; in the latter 
Broca expounded the historical evolution of the know- 
ledge of tumougs and their treatment in so able a manner 
that it has hitherto not been surpassed. R 

In 1861 Broca made his remarkable discovery of the 
seat of articulate language at the third frontal convo- 
lution of the left Side of the brain. Moreover in later 
years Broca devoted himself to the study of the brains 
"of man and animals, greatly contributing to our know- 
ledge on that subject. The Revue ad’ Anthropologie con- 
tains many of the ts of these studies; for instance, 
“Sur la Topographie cranio*cérébrale,’ “Etude sur le 
Cerveau du Gorille,”* “Anatomie comparée des Circon- 


volutions cérébrales,” ‘‘Localisatians cérébrales,” &c. 
à « 
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His treatise “Des Phenomenes d’Hybridité dans le Genre 
humain” appeared in 1858 and 1859, and in 1864 was 
translated into English. 

Among the great number of memoirs may further be 
mentioned: “ L’Intelligence des Animaux et le Règne 
humain,” “La prétendue Degénerescence de la Populati6n 
frangaise¥ a brilliant plea for the French nation, 
“ L’Ordré des Primates: Parallele anatomique de l’Homme 
et des Singes,” * Recherches sur Indice Nasal,” “Etude 
sur la Constitution des Vertébres caudales chez les Pri- 
mates sans Queue,” ‘“ Les Troglodytes de la Vézère,” * La 
Race Celtique ancienne et moderne,” “Etude sur les 
Propriétés hygrométriques des CrAnes,’* “Sur } Origine 
et la Répartition de la Langue basque,” ‘Recherches sur 
VIndice orbitaire,’ “Sur l' Angle orbito-occipital.” 

The practical results of a good deal of Dr. Broca’s 
anthropological researches are found in his “ Instruc- 
tions,” forming two separate volumes ; one, for the anthro- 
pological study of the living, appeared for the first time 
in 1864, and has been re-edited several times since; the 
other, particularly on craniology and craniometry, was 
published in 1879. Another valuable memoir is that on 
the ‘‘ Indices de eur de KOmoplate chez’ Homme, les 
Singes et dans la Série des Mammifères,” in which he 
opened up new views on the comparative anatomy of 
races and mammals. One of Dr. Broca’s last works was 
his important study on the “ Variations craniométnques 
et de leur Influence sur les Moyennes,” &c. 

The ern glory of Broca is perhaps the foundation 
of the Anthropological Society of Paris in 1859. The 
perseverance and talent of the founder surmounted all the 
difficulties and troubles of every kind which threatened in 
the beginning the existence of the society, which now, 
after nearly one-and-twenty years, is flourishing as one of 
the first learned societies in Europe. During these long 
years Broca was the soul of the anthropological move- 
ment in France; nay, we may say that his influence 
extended far beyond his own country, and that the study 
of man tn other civilised countries has been followed 
after his method. In reality Broca was at the same time 
the founder of a new and excellent anthropological 
school: his method of anthropometry, &c., as expounded ın 
.the “Instructions” above-mentioned, is now followed by 
the great majority of anthropologists. But this*was not 
enough for the indefatigable zeal of the eminent scholar ; 
in 1872 he commenced to publish the Revue d’ Anthro- 
Pologie, one of the best organs on the science of man. 
Many of his own works have been published in it. . 

Broca’s last and greatest work was the foundation in 
1876 of the now celebrated Ecole d’Anthropologie in 
Paris, with a first-rate museum, laboratories, library, and 
a complete course of anthropological lessons given by 
more than half-a-dozen professors, among whom are 
de Mortillet, Bertillon, and Topinard. Broca himself 
taught the comparative anatomy of the Primates, 

The laboratories above-mentioned belong at the same 
time to the Ecole pratique des Hautes Etudes since 1878. 

Broca, the scholar, philosopher, and statesman, died on 
the field ofhonour, in the ‘midst of his work, in the vigour 
of life. Though dead, his work will never perish; man 
dies, but science remains, His illustrious example will 
continue to enlighten the path of those who follow the 
imperishable footprints he has left. 

H. F. C. TEN KATE 








THE WOOLWICH GUNS 


A PETITION signed by several men well known in 

the field of mechanical science and presented to the 
House of Gommons last week contains many poihts to 
which it is important that public attention should be 
directed. The memoriabists state their belief that the 
system of heavy ordnance now ig use and known as the 
Woolwich system, is inefficient_and dangerous, that, con- 
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sidering the increasing dependence of the nation for food 
supply upon its command of the sea, it is evidently unsafe 
to neglect any of the opportunities which the mechanical 
skill and manufacturing resources of the country afford 
for securing the best weapons of offence and defence for 
our fleet and our army; “that, having regard to the 
advances constantly being made by private manufacturers 
in this and other countries, and to the ordnance actually 
ig use orin course of construction for the other Powers of 
Europe and America, your petitioners look with dismay 
upan the defects of the English heavy guns, and they are 
of opinion ¢hat these defects seriously endanger our naval 
supremacy and our national safety.” Further the peti- 
tioners maintain that it is not right that the heads of the 
manufacturing department, which is in competition with 
outside manufacturers, should be the official advisers of 
her Majesty’s Government as regards new inventions, 
and that the defects in our present system of ordnance 
arise and are likely to continue from the absence of 
independent criticism, and in consequence of the 
technical advisers of the Government being the same 
persons as those who either are or have been in charge 
of the manufactories responsible for these defects; that 
there are in existence several systems of ordnance superior 
to the Woolwich*system, and that it is of national import- 
ance that privaté establishments for the production of 
arms of all kinds should be encouraged and should not 
be crushed by giving a virtual monopoly to the Govern- 
ment establishments, but that the private trade and the 
Government factories should rather serve as reserves to 
one another. 

The principal issues thus raised may be very shortly 
stated. If we want the best guns, can they be obtained 
better from a Government manufactory carefully fenced 
round by official jealousy, or can a better article be pro- 
cured by open competition amongst private manu- 
facturers? Is it impossible for the technical advisers of 
the Government to select from the enormous mass of 
inventions and improvements offged to them those of 
real value? And further, do they, or would they make this 
selection if it were in, their power? It has often been 
objected that the great quantity of. suggestions and 
friendly advice constantly being recelved renders it quite 
impossible to treat them with adequate discrimination ; 
but if the officials intrusted with this work were only pos- 
sessed of a thorough scientific knowledge of taechanical 
principles, we believe that nine-tenths of the worthless 
schemes could be at once rejected, so inevitably does the 
mark of the circle-squarer appear in his work to one who 
knows where to look for it. e 

Respecting the remaining ro per cent. of inventions 
and improvements, it would probably require somewhat 
greater practical judgment to decide which were worth 
further investigation ; but while we do not for a moment 
suggest that the whole of these should be examined and 
tested at the expense of the tax-payer, it is at least not too 
much to expect that an obviously good design should not 
be rejected with an official reply. Inventors are probably 
the most persevering of all men, and, fortunately for the 
cause of progress, though not perhaps for their own ad- 
vantage, they have a greater belief than any one else in 
the results they hope to obtain; but it is hardly to be ex- 
pected that they will bestow their whole powers of per- 
suasion on the authorities of their own country when they 
plainly see a more open field abroad. 

For instance, there can be litfle doubt that the White- 
head torpedo might have been a secret exclusively the 
property of this country if the inventor had been afforded 
a fair investigation; again, it would be interesting to 
know whether the Russian Government required as much 
persudsion to induce them to adopt the Moncrieff hydro- 

neumatic gun-carriage as has been expended in bringing 
it as far as the “ experimental” stage in our own service. 

That many inventors have had a short innings at the 
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hands of the War Department is to be plainly seen in 
the:collections of what are merely regarded as useless 
eccentricities at Woolwich and Shoeburyness, but it is 
very improbable that most of the lessons to be learnt 
from these have ever been appreciated by those who were 
responsible for their rejection. Has it not taken twenty 
years for the system invented by Robert Mallet of build- 
ing up a massive piece of ordnance capable of being taken 
to pieces to facilitate transport, to at length bring forth 
the present seven-pounder screw gun, which can be carridd 
in ‘halves on the backs of mules? It would be interesting 
to know whether any pavate firm in this country, if they 
had_ received the order, could have manufactured and 
proyed a train of siege guns on similar principles, and 
capable of as easy transport as the modern field gun, and 
which wquid have considerably facilitated Gen. Stewart's 
advance to Cabul. sas 

i At can of course be urged with some show of. reason 
that, considering the enormous supply of most patterns of 

ins and- the vast quantity of ammunition required 

throughout the Empire, great inconvenience would result 
from too great a multiplicity of designs; but to con- 
tinue the manufacture of an inferior pattern for this reason 
when a better one is procurable appears to us only to 
make the evil greater when the formerehas to be finally 
abandoned as obsolete. Thus we suppose it must have 
beeh obvious to a great many persons for the last five 
years that the days of heavy muzzle-loading guns for the 
navy were numbered, from the difficulty or impossibility 
of giving sufficient length of bore for the consumption of 
large charges of powder while still enabling the gun to be 
fought in a turret. All possible ingenuity wab then ex- 
pended ‘on shortening the recoil and on mechanical 
systems of loading in a confined space, with results 
that might have been incalculably disastrous had this 
country been involved in war previous to the terrible 
accident on board the Thunderer; all this too while 
we, believe a suitable pattern of breech-loader was in 
the hands of a privgte firm and had been tendered 
by them for adapun by the Ware Department. If 
it-could be shown that a Government factory could 
alone turn out guns of the best manufacture, superior to 
anything. that could*be produced by private establish- 
ments, the logical sequence would be that armour “plates 
and marine engines and the ships themselves should all 
be provided jn the sanie way.. 

' e effect of, a Government monopoly on the foreign 
trade of a manufacturer is too well known to require 
demonstration; but if the encouragement of private 
establiskments for the production of all kinds of arms 
and warlike .stores should result, as it doubtless would, 
in’ a larger trade with foreign powers in these manu- 
factures, while we should profit by their custom in time 
of peace, they would not only find thémgelves in the event 
of. war With this country cut off from their supply of fresh 
arms and ammunition, but the, whole of our own increased 
production would be available for national defence.” , 

, If'such an inquiry as is sought for in this petition be 
instituted by the present Government, conducted not only 
by Officers of the army and navy, but also uhder indepen- 
dent scientific advice, we believe that numerous articles 
of belief and’ revered principles of construction will be 
shown to have been long exploded and will have to be 
at once abandoned. We shall then probably find the 
Woolwich system of rifling with increasing pitch and 
studded projectiles giwing place to the poly-groove of 
uniform pitch with rotation by gas-check which has been 
under consideration for years, and is yet scarcely recog- 
nised ; we may even take a hint from the Chinese Govern- 
ment, who, by applying to Sir William Armstrong's firm, 
have for more'than a year been in possession of four more 
pgwerful guns than any afloat in our most recent ironclads; 
we should perhaps find that a system of breech-loading 
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turret and casemate defence, and that a trustworthy 
type of hammered steel is ready at hand to be substituted 
for the welded coils of wrought iron at present in use. 

If it should be found that our Government establish- 
ments have been suffering from a slow process of crystal- 
lisation, they might be resuscitated by being placed in 
keen competition with private firms whose ‘very existence 
depends on their unceasing activity, or at the least- it 
would be ascertained whether in a cfitical time the 
country would have to depend entirely on the’Royal’ Gun 
Factory, or whether some of the old firms who in forméf, 
years fought so hard for a share in thé work have not 
forgotten their skill. ‘ : 








LIVING ON WATER 


OW long aman can live on water alone is now the 
subject of an experiment in New York. A Dr? 
Tanner from Minnesota is devoting himself to this trial. 
Tanner declares that he can live ii forty days without 
food, and is proving, or trying to prove;the truth of the 
hypothesis on his own unfortunate person. 'He is re~- 
ported to have got through twenty-@ight days of his 
endeavour, and still to be alive and comparatively well. 
On the twentieth day his pulse was 76, his temperature 
98'405, and his actual weight 132 Ibs. On the twenty- 
eighth day his weight was 130 lbs, ‘He lost 274 lbs. in 
the first nineteen days during which he fasted, and then 
ceased to waste at the same rate. The latest report we have 
of him states that he is cheerful, active, and, notwithstand- 
ing abundant medical’ opinion to‘ the contrary, confident 
that he should continue to the end of the time named for 
the experiment. Of food of the solid kind he touches 
none ; of drink he partakes of water and nothing else; 
water and air will, he maintains, sustain him, and 
that notwithstanding exertions from riding and other 
exercises. Dr. Tanner is not original in this mode of 
attempt upon his own life. In the Transactions of the 
Albany Institute for 1830 Dr. McNaughton reported the 
history of aman named Reuben Kelsey, who on July 2, 
1829, declined eating altogether, assigning as a reason 
“that when’ it was the will of the Almighty that he 
should eat he would be furnished with an appetite.” ` 
McNaughton’s account of this man is singularly inter- 
esting. We have not room for all the details, but it 
may be told in brief that Kelsey continued to live for 
Jifty-three days ; that he went`out of doors and walked 
about during the greater part of the time, and that he was 
able to sit up in bed until the last day of his life. During 
the first three weeks of his abstinence he fell away very 
fast, but afterwards did not seem to waste so sensibly. 
Towards the close of his days the colour of his flesh was 
blue, and at last blackish. His skin was cold, and he 
complained of chilliness. His general appearance was so 
ghastly that children were afraid of him. Of this he him- 
self seemed to be aware, for. it was not uncommon to 
observe him covering his face when strangers were passing 
by. At the time of his death’ Mr. Kelsey was twenty- 
seven years of age. The writerpf this notice opce attended 
a gentleman, who, for a nearly similar reason as that 
assigned by Mr. Kelsey, abstained from all food, except 
water, for even a longer period, viz., fifty-five days. In 
this instance the wasting was most observed in the first 
three weeks of the fasting. From this it will be gathered 
that Dr. Tanner may, live to the full extent of forty days 
on water without being suspected of having been the 
subject of a miracle. It is against the success of his 
experiment that he®should be exposed to an amount of 
excitement and vexation that must reduce greatly the 
Vital.power, but for all that he may possibly survive the 
ordeal, The grand question is how he will cry back 
i The facts of these exaqpples, painful as they are, 
are not withBut their use. ey indicate that water 


is ready for adoptiof solving most of the difficulties of,| being admitted into tht body, life may go on for periods 
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“expected, and they expose 

ibout the value of alcohol ‘when 
te of water it has been administered as 
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Pe eis, Ce EE! 
f: the. principal, objects of these lectures being 


subject of “ Waterfowl,” -by which I mean 

or family Anadide, of naturalists, commonly 
ducks, geese, and swans. Three familiar 

s of domestic birds, the names of which I have just 


lake-ducks (Evismaturing) or torre 

tingy have ever been introduced aliv 

Mergansers (Merging) have been bred? in 
Table of Water-fowl 


Species, Í A 


Anseranatinze 
. Cercopsinze 
. Anserinze 
. Cygninæ 
5... Anatinæ 
. Fuliguline ... 
. Erismaturinz 
. Merganettine 
. Mergine 


ited, belong to'this family, and have. been .known. to us | 


ice the times of the: Romans;and a. fourth, the Mus- 
covy duck, has;been added to,the series since. the disco- 
ica. Besides these four domestic species 
. great aptitude for semi-domes- 
i and, put.in small ponds, and 
d. with food®and.-shelter, most of them will thrive, 

many of them will, breed %h. captivity. 
The:acquisition of waterfowl has long been a subject.of 
sial interest to this'Seciety. In 1830, in the first list of our 
animals ever: published, I find thirty speeies of waterfowl 
uded, amongst. which are. the Orinoco goose, Man- 
uck;-and-the.Cercopsis goose... In 1844 I find 
pécies.included in the catalogue of the animals 
Gardens. About that-time thethirteenth 
en president of this Society, was the 
fowl; and, by means of collectors 
“the world, brought together in 
‘Knowsley one of the finest 
hese birds ever made....At the disposal of 
‘Knowsley menagerie. by.auction-in 1851, examples of 
sr-different species of. waterfowl were sold, many of which 
ad been bred in the. Knowsley Gardens. Bee oes 
Since-that.period the Zoological Society, having become 
yssessor of some. of the choicest specimens. sold at 
ywsley,: has taken: up the. subject. of waterfowl. with 
increased vigour, and -has succeeded in adding consider- 
ably to the dist. of introduced species. During the past 
_ twenty years. there have been exhibited in the Society's 
Gardens examples. of 86. species of this group of birds, 
and at the present time the collection consists of not.less 
than. 270 individuals, referable to. 53 different species, 
erming, as we believe, the finest living series ofthese 
s mow in existence;.-The zoological gardens of 
‘dam, «Antwerp, Berlin, and the Jardin 
tian of Paris'-have: also excellent collections 


‘The total number of species of the family Anatida at 
resent recognised: by naturalists.is about 175 5 of these 
gome:94, or morethan half, have been, at various times 
sented by specimens.held in. captivity either.in. our 
ans or elsewhere, and. ofthe .species..thus exhibited 
than.50 have paired.and produced. young. 
he,nine groups..or’ sub-families into. which, . as 
willbe seen: by the Table, the Anatide. are- divisible, 
fhe «duatine:.or geese, swans, and river-ducks show 
e greatest :aptitude. for this. kind of | semi-domesti- 
ionos Thes sea-ducks, Jake-ducks,® torrent-ducks, -and 
gansers are much more wild in their. nature, and do 
ot thrive: néarly..so-.well.in-confinement.: Of. the. 31 
vn species of sea-ducks (ediguding) but 13 are known 
haye: been “exhibited in zoological gardens, and..of 
only 5:have reproduted in cå 
‘of a * Davis Lecture" given before the Ziclogical Sodiety of 
uly 8, 2880, bg P, L, Sclater, F.R.S.. Secretary to the Society. 


tivity. «None. of thé” 


although examples of three species of the last 


group have been occasionally exhibi 

Of the geese(Amsering),on C 

some 38 known species, no les: 

duced at various times, and. of th : 

«captivity. Amongst these one of the 

effected by"the Society is that’ of the | 

upland goose, of yrhich examples were first receiv 
1857, presented by Capt. Thomas “Moore, at that 
Governor of the Falkland Islands, in which ‘sett 
as we know from no less an authority than that of 
Darwin, the upland goose is a familiar species. 
upland goose commenced to breed with us 


since; it has also hybridised in this co 
closely-allied form from. Chili, whic 
Sernicla dispar, and of which many exar 
received by the Society in recent years.. 
Besides the upland goose, the ‘alli 
ashy-headed geese of Antarctic Am 
quired and successfully bred. The 
unfortunately been, lost, and requises reit 
its ashy-headed brother remaéns a denizen bo 
Gardens and also of similar establishments © 
Continent. weg! ee 
Passing on to the swans, we find that a still gri 
degree of success has been obtained in the acclimat 
tion of these birds. Ten species of swans are reco 
by naturalists, of which eight have been introduced 
zoological gardens and five have been, bred in capti 
Besides the common tame swan. which i 
piece of water, the pond 
at the present time examp! 
swan, trumpeter swan, black 
swan, and but a short time:ago 
the beautiful Coscoroba swan 
remarkable for it¢ coral-red bill. 
engaging is perhaps the black-neck 
obtained by the late Lord Derby from; Chill, 
acquired by this Society at the dispersal of the’ 
collection in 1851. A pair of these {birds first br 
us in 1857, aad the species has continued to do. 
more or less regularity ever since that date. = 0 
The river-ducks (Auatingz), which succeed the. sv 
in the natural series, are the most numerous gri 
family. Of the seventy-five known specie of tive 
forty-three have been introduced into captivi 
twenty-five have been successfully bred, Of these 
call particular attention to two which have b 
added to the list of introduced species, and. 
representatives of the group. oe a 
The rosy-billed duck of South America, w 
duced py this Society from Chili in- 
fortunately, in the shape of a single 
however, we obtained examples 6) 
same locality, which began to, 
*Since then young onesghave been 
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year in the Society's Gardens, and we have been able to 
supply many of the gardens. and collections on the Con- 
tinent with pairs of this fine species. 
Another successful introduction, from a very different 
quarter ‘of the globe, has been the paradise duck. of 


New Zealand. e so-called paradise duck ee 
megans Tadorna, or shield-drake, and is rkable, as 
I believe we were first certainly able to ascertain from 
specimens, for the black»head of the male 


our livin; 

replaced by a brilliant white in the female. What 
is more remarkable however is that in this bird the 
young in both sexes, contrary to what usyally obtains 
amongst the whole class of birds, have the l of 
the male parent, the female birds putting on the white 
head only after the first moult. The paradise duck was 
first ined by the Society in 1863, when specimens of 





sible to separate convenien 
es, or those of the mi 

ew World. So many of | 
i so many 


circumpolar or common to both conti an 

other of the Palæarctic species have closely allied 
some cases barely separable) representatives in the 
Nearctic area, that it is much more natural to unite these 
categories into one group as “Arctic Anatide.” Adding 
to this the other four generally recognised divistons, we 
shall find the Anatidæ come out, somewhat as follows, in 
five great geographical i . 

I. ARCTIC ANATIDA.—The Arctic Anatidze are by 
får the most numerous of all the five groups, these birds 
with their thick covering of feathers, and aquatic habits, 
being naturally adepted to cold and wintry = na Ans Out 
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both sexes were presented to us by Mr. J. G. Tetley ; the 
species first bred in the Gardens in May, 1865, and, 
assisted by the arrival of subsequent specimens, has 
continued to do so ever since, so that we have been able 
to supply many of our friends and correspondents on the 
Continent with examples of this duck, which may now be 
considered as firmly established in the gardensof Europe. 
Amongst other fresh-water ducks which haye ‘been suc- 
cessfully acclimatised in the same way within recent 
years I should also notice the Chiloe widgeon and the 
Chifian pintail, of Antarctic America, the spotted-billed 
duck of India, and the Brazilian teal, all of which have 


of ate r rag ve Society’s anten 
„will conclude with a few remarks u the geo- 
ion of the Anatidæ. ol ' 
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Bits t2--Upland Goose, > : . 


| of the 38 known species of geese 20, out of the ro known 
swans 7, and of the 31 known sea-ducks not less than 26 
belong to this category. Of the whole number of 174 
rey recogngsed species of Anatidæ, 77 may, I think, 
best set down as Arctic, although some of shem, such 
as Tadorna rutila, Fuligula teh and Marmaronetta 
angustirostris, cannot be strictly so termed, as they in- 
habit only the temperate portions of the Palearctic 
region. Very many of the Palearctic species also, as 
Will be noted below, go far south in winter and intrude 
far into the /Ethiopian, Indian, and rely, aa regions. 
II. AETHIOPIAN ANATIDA.g-Under this head I E: 
only those sp&cies that live all the year round, and b 
within the Aithiopian fegion, These are about twenty- 
two in number, se 
. e . 
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In winter, as will be seen by Heuglin's recent works, “In winter, however, a host of immigrants from the 
many of the Palearctic Anatidz penetrate into Eastern | north invade the Indianregion. Jerdon gives us accounts 
Africa. ate of upwards of twenty northern ducks and geese which 

III, INDIAN ANATID#.—In this category again I are fo din various parts of the Indian peninsula in the 
include only-species that are permanent inhabitants of | cold weather. 
some parts of the region. They are not numerous, con-| IV.—AUSTRALIAN ANATID#.—As we advance farther 
sisting only of twelve species. j south the Anatidæominence to infrease again. Instead 

Amongst these there is only one peculiar generic form, | of only twelve native ng We find the number in the 
Rhodonessa. i Australian region ifg up to twenty-nine. The greater 
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anc: ý . o 1 desta i> 
number of these are found in Australia itstif, that great; Among these there are no less than five generic mont? 


continent, although so and atid, being well supplied ic types liar to Australia, ħamely, Anseranas; 
“with waterfowl. « a daii à y ÁRA Stictonetta, eltalacorkyuclus, and Biciurai 
a . . . ° 
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È sAm ngst these are two generic forms not found else- | two species only are peculiar to the island Anes sumer 
there, Plectropierus and Thalassornis. Of the nine | and A. rhe i the remaining seven being also found in- 
epoatite: hitherto registered as met with in Madagascar | Africa. SASE 
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Procecding to the aa g 
we find New” Pinta als ded with Anatide, 
nine species being’ compri “Dr. Buller’ in” his 
lately-published work on the birds of New Zealand, while 
the adjacent Auckland Islands:-are tenanted by two very 
peculiar ducks, quite unknown elsewhere, namely Neso- 
netta aucklandica and Mergus australis, 
In Polynesia, Anatidæ are. scarce, Dendrocygna vagans 
ciliosa being the only species known until 
anning, group, where the -peculiar 
st has lately been discovered, 

“In the Sandwich Islands two peculiar species occur, 
Bernicla sandiicensts and Anas wyvilliana, 

“Vy NEOTROPICAL ANATID®.~“The Neotropical ‘region 
is better supplied with Anatide than any: other of the 
divisions‘here - adopted except:the Arctic, thirty-nine spe- 

pog specially attributable to it.. Besides these, as 
d Ihave shown inour.articles on the Neotro- 




















pl ‚published in the, Society’s Proceedings for 
1876, * twenty-three of the Arctic Anatide are more or less 
regular visitants to it during the i nter season. 

The generic types of Anatidæ restricted to ‘the Neo- 
tropical area are ‘four, namely, Heteronetta, Cairina,® 
Tachyeres, and J Merganetta “There age, however, only 
a ies. “to these peciiliar genera, so that the 
f the Neotropical Anatidæ belong to Arctic forms. 

te whole the entropia Anatifaüna-(if-such an 
ion be allo ble) is. not so peculiar, as that of 
here there are five generic types not found 
elsewhere. In true Anatida the Neotropical’ region is 
specially rich, possessing twenty-three species against the 
Arctic eighteen: 

In Fuliguling, on the other hand; itis very -poor, 
having only one species against the Arctic twenty-six. 

In concluding my lecture T would venture to urge those 
who-have friends and correspondents abroad, or who are 
so fortunate as to travel themselves, not to let any oppor- 
tunity pass of adding to the Society’s ‘living collection of 
Waterfowl. Ina payer recently read, before the Zoolo- 
gical Society I have givenea complete” list of ‘the known 
species of these beautiful birds, ard ‘an “exact account’ of 

` the introduction of gach species that has been obtained 
alive, and if not, where it is to be found. I shall be-+happy 
to supply any one interested in the subject with a copy 

of this: paper. when in. type, as it will. shortly be. Mean- 
hile T sventure- to specify some of our. principal 

ifferent parts of the world. 

y-imported examples of the Cereopsis goose of 

Australia to cross with the present European stock, 

2. Examples of the Bernicla cyanoptera of the high- 
lands of Abyssinia, never yet obtained alive. ` 

3. Examples of David’s ‘swan (Cygnus davidi) from 
Pekin. Even skins of this lithe known bird would be 
very desirable for our Museums, me ® 






















exam es ¢ of these species would be most Laide, 
T ei Souny for their living collection. 





Aswe ha sedr, intimated, the German Association of 





Applications for quarters should be pain before Seb Io 
to Herr L, Biber, Baodbiinkengasse. 13, Danzig. - Besides the 


“= ¥ Revision of the Né@btropical Anatidæ, Proc. Zool. Soc., 1876, p, 358. 





f the Australian region, =| 





to be given are ‘the following :—On September k On 
Printing, and the Prevailing Shortsightedness,” by Dr, 
Cohn of Breslau; ‘‘On some Characteristics of Cell- life,” by 
Dr. Strasburger of Jénai “September 2r he Food of 
Marine Animals,” by Dr; Móëbits of Kiel; ‘The Statics of 
Contjnents and the alleged decrease of the Water of the Ocean,” 
by Dr, Jentzsch, of Königsberg; **'The Scientific Standpoint” 
of Psychiatry,” bp Dr. Wernecke of Berlin: | September 24— 
“Polar Expeditions or Polar Observatories,” by ` Dr. Neumayer: 
of Hamburg; “Foreign Domestic Birds, with ‘sp 
to thie svientiae results öf" ‘thei Breeding,” Apy 
Steglitz. 










MucH capital is being g made out of the coe of some 
inspectors in the new. Education Report, who attempt to. 
their pages by giving some.of the.results of the recent attempts 
at. higher education in elementary. schoole ‘The answers. are. 
certainly ludicrous enough sometimes, almost as ludicrous as 
those said to be ep coal by the undergraduates 










with Lord Norton and his friends, that the attempt. to imp: 
elementary education should be abandoned, As the Zimes well 
puts its! They: are’ firstfrnits ‘of the attempt to “put to a 
higher and. more- exacting work ‘instruments fashioned: for a 
lower anda simpler one: CAH such results are at first: necessarily 
imperfect, and nothing: is easier ‘than to make them appear 
ridiculous, The trae-remedy, however, is not to reject the 
instruments, but to adapt them, or give them the means of 
adapting themselves, to: the ‘higher function.” “If science is to 
be taught in elementary schools; let it be tangot in ra propèr 
manner by properly trained men, 


“e 


EVIDENTLY the Government of. New Zealand have no: o- fear of 
over-educating the people. “From the Colonies: we learn that 
the New Zealand system of education has been. characterised. by 
the Governor, Sir H, Robinso ; 
adopted in.any country in, the w : 
Sir Hercules :—“ It is proposed in New Zealand 
whole juvenile. population. with instruction, free. 
following subjects: : Reading, writing, arithmetic, ii 
grammar and composition, geography, history, slereniry 
science, drawing, object lessons, vocal music, drill, and, in case 
of girls, needlew ork and the principles of domestic economy, 
The scheme includes also provision at the public expense for a 
system of scholarships, for the maintenance of normal schools 
for training teachers, forthe efficient inspection of public schools, 
and for the erection of suitable school buildings. As soon ag 
sufficient school accommodation’ has’ been. provided’the Educa’ 
tion Act contemplates that attendance’ at public’ schools. sha be 
made compulsory on all children between the agew 
thirteen who may not be otherwise under effici 
instruction.” While- Sir Hercules thinks the programme may + _ 
be too varied and ‘too costly, he ‘attaches’ little weight to the 
objection that thege is a risk of over-educating the masses above 
their occupations and so. making them discontented: with, theta bot 
in life. While he. criticises the. scheme .in. some 
still he says :—“ L think that your scheme of national t 
is one of which any country, might well feel proud, and that i 
being administered with an: earnestness. and an, abili 
desefving of. all. prais 
about the. country, 
taken in this., most. impdtant. quét 
tion which pervades the whole. community 
education shall for the future be placed within t 




































With such a healthy, vigorous “motive } power, T, supervised and 
directed with so much intelligence, any defects | jin the driving’ 
gear of the machinery will soon be detected and corrected, until 
the object which all have’ equally at heart is fully ‘attained, and’ 
New Zealand is placed in the front rank amongst the educated ' 
communities of the world,” a's 


THE Tritees of the British Museum appear to be determinedy 
to earn the reputation, of hopeless incapacity for appreciating” 
science, Everybody. knows how completely successful has been 
the experiment, of furnishing the reading-room of the British 
Museum with the electric, light, and what an Ampetus. this. has 
given to the use of the British. Museum, Library. + A few days 
ago a question was asked in the House of, Commons byMr., Daa 
Grant, whether the, Trustees were prepared,to.make arrange-. 
ments for lighting The ` building so that the scientific collec-. 
tions and ‘other portions of it might remain open to the public 
until ro p.m, The answer returned by Mr. ‘Walpole on behalf 
of the Trustees was unsatisfactory enough. "The use of ` “pas” 
would be deleterious to sculptures and bóoks'; and experiencé 
would not: “justify ®a more’ extended use ‘of the electric light 
in the exhibition-rooms and dig galletics, The body. of 
Tiustees, though they may be admirable’ custodians of the 
national library, appear to have the most limited and provincial 
notions with respect ‘to the “scientific: scolleetions wick are 
committed to their charge. . an 3 


THE ways of official French science are somewhat insoratable. . 
Some months ago-we notified our readers that-the griz Volta, 
instituted by Napoleon, had been awarded..to Graham Bell for? 
the articulating telephone. It appears that this award was made 
in accordance with the report of a commission appointed in 
1876, of which M.- Dumas was president and M. Becquerel 
secretary, the Commission being unanimous in their award. In 
their report they also mentioned with high: approval the names 
of M. Gramme, the inventor of the Gramme machines, M. 
Gaston Planté, whose researches on secondary batteries, &c., 
are now so well known, and Dr, Onimus, who, has done much 
to advancé our knowledge of electro-physiology. But in passing 
through the hands of the Minister of Public Instruction this 
report was manipulated in ‘order to please the national vanity by 
lifting up the claims of M. Gramme above those of MM. Planté 
and Onimus, and eventually a grant of 70,000 francs was voted 
by the Chamber, 50,000 francs being the prize awarded to Prof.’ 
Bell, and 20,000 francs to M. Gramme, No one will grudge 
M. Gramme his prize, though we cannot help thinking that 
this secondary award will give rise to invidious comparisons 
of claims, for M, Gramme is not the first nor yet the last in 
the field amongst electrical engineers and inventors. : 


THE fund established by the Birmingham Philosophical Society 
for the endowment of scientific research now amounts to 820/,,_ 
which will be invested, the interest only,to- be. used,-. The sib- 
scription Hst amounts to over: Bol. a year: „A“ “donation of: 25/7, 
has been received from Mr. Gharles, Darwin, who, in -a letter 
received from him by Mr, Lawson Tait, a member of the council |' 
of the Society, says:——‘'I saw something in the newspapers 
about the fund, and admire greatly the noble spirit of 
Birmingham.” 


We have eften referred to the enterprise of fhe Midland Union | 
of Natural History Societies, and now they have gone in for the 
encouragement, if not the endowment, of qriginal research. The 
Council, at the last annual meeting at Northampton, submitted 
for consideration a proposal to the' effect that an annual prize 
should be provided for the purpose of recognising and encourag- 
ing original research by members of the societies in the Union, 
After careful consideration by the committee at a fheeting held at 
Birmingham on July 15, the following scheme was adopted :—1. 

e i ~ 





“Thata prize (by permission of Mr: Ch. Darwin, F.R.S., to be called 

nee Thé Darwin Prize”) of the value of. 10¥.,. to include a gold or 

bronze as Darwin Medal,” a atthe option of the, successful candi- 

date, be „given annually for. a paper,’ indicating’ original research. 
upon a subject within the scope of thé sociéties..in- the. Union, | 

contributed by a member: for :publication in the journal: of the 
Union. 2. That the subjects’ for “The Darwin Prize” for the 
three’ years ensiing be-limiteé@Pas tinder ' rT 188. to 'Geology, 

inr882 to Biology, in: 1883’ to Archeology. ` 3, ‘That a com-’ 
mittee of-five, annually elected for the purpose by the Committee 
of, ‘Management, adjudicate the Prize, to such ] paper, of sufficient 
merit, on the subject of the year, contributed as, aforesaid to the, 
journal of the, Union- (the Midland Naturalist), either- actually 
published or sent -in for publication during the twelve. months: 
preceding-March 31 of that.year,, and declare the adjudication at: 
the annual’meéting.' 4. -That right be -reserved for the adjudi- 
cators to withhold the prize iftin their opinion no contribution 
has-been sent in of sufficient merit, The scheme is a happy one, 

and might with | great advantage bé adopted by other groups of 
‘societies all over the kingdom. Mr Darwin, In giving permis- 

‘gion for the use of ‘his naine in connection with the medal, says : 
“This particularly pleasing, to me to have my name connected, 

in however indirect" a manner, with a scheme for advancing 
science—the study of which has been my chief source of happi- 
ness throigainit niet ag ada Co 


‘THE death is announced of M. Tiwajons, the-discoverer of 
the well-known Lissajous figures, and author of,a number of 

elegant-and yaluable scientific-memoirs, M. Lissajous, who was 
Professor of Physics at Toulouse, was one of the founders of the 
Société Française de Physique, 


A. COMMITTEE has been:formed to erect a statue “to the late 
Dr. Broca by public subscription. 


We have received the following details with reference fto 
the career of ‘the late Mr. W. A. Lloyd :—Born in Wales, ‘he 
early developed a tdSte for. study, and in his,,early years went 
deeply into such subjects as, archeology, numismatics, and 
heraldry. In 1852 he turned his mingd to natural history,, 
especially, as regards marine life. The ‘irst really successful 
marine -aquarium was- that at Hamburg, which was wholly 
devised by him, and‘in'which the circulating’ ‘principle was the 
great élement-of success, .In 1870 he was engaged by the 
Crystal Palace Company to construct and superintend the fine 
aquarium there, which, althongh not large, is probably one of the 
best existing. His reputation spread, and he was contlted for 
almost évery new aquarium that was projected. Besides his 
piactical- knowledge of the aquarium, he was a man of very 
_ considerable culture, and contributed largely to the literature of 
' the subject. At thé time of-his-death he was engaged on a 
work comprising all-his life-longiexperience, which unfortunately 
he has not!completed. ' His’ ‘death, at the age of fifty-six (July 13), 
, was the’result of effúsion 'of lood’on- the brain, and took place 
at his study table, where he, was’ ‘at work, Mr. Lloyd-was con- 
nected with üquíria, at Paris; Vienna, Dresden, Frankfort, 
Naples,’ New “York, San’ Francisco; Melbourne, Adelaide, 
Calcutta, Rhyl, Yarmouth, ‘fynemouth, ‘Nottingham, More- 
' cambe, Edinburgh, Westminster, Southport, Rothesay, Aston, 
' and_possessed -the_only. medals (gold, silver,.and bronze) ever 

' awarded for aquaria, CO ES 


Tux Committee of Council of the British Medical Association 
have awgrded the gold medal of the Association to William 
Farr, C.B., M.D., F.R.S., D:C.L., ‘as an expression of their’ 
high apprediation. of his long, nivearied, and- successful labours: 
in behalf of statistical and sanitary science; as a recognition of 
the light he`has thrown upon ‘many physiological and pather 
Ipgical problems; and on account of the extraordinary services 
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his work has rendered to the advancement of the health of the 
nation.” The presentation will be made in the Senate House, 


Cambridge, on Thursday, August 12, at half-past twelve in the 
afternoon. 


: Tue French Parliament has voted a sum of 300,000 francs for 
pwichasing from the City of Paris the grounds which had been 
rented for a nominal sum to M. Leverrier by the Muncipal 
Council, and had been already annexed by the geat astronomer 
to the Observatory, The reason for this resolution is the impend- 
ing erection of a new monument, which, according to the pro- 
vision of the French law, cannot be built except $n ground the 
freehold of which belongs to the Government. ~ 


Tue first of the great annual Congresses, that of the 


Archoldgical Institute, commenced proceedings at Lincoln on 
Tuesday. 


THE summer meeting of the Institution of Mechanical 
Engineers will be held at Barrow-in-Furness from Tuesday to 
Friday next week. A number of technical papers will be read, 
and several interesting excursions have been arranged for. 


Str W. HARCOURT stated in the House of Commons on 
Thursday that the Commissioners on Explpsions in Coal Mines 


hoped to make their report at the end of the present or beginning 
of next year. 


THE first annual meeting in connection with the Parkes 
Museum of Hygiene was held at the Mansion House on Tues- 
day, when a number of eminent medical men were present. The 
Museum has so expanded that a building specially designed for 
it has become necessary. It has attracted a considerable number 
of visitors, and during the past winter a series of demonstrations 
haye been given by members of the executive committee. The 
various speakers testified to the great educational value of: such 
a museum, and the absolute necessity for all classes to know 
something about sanitaig science. 


Ld 
THE Council of Public HyBiene of Paris, on the proposition of 
M. Pasteur, has decided to erect two establishments, one at each 
end of Paris, inten for the disinfection by steam of all 
furniture or clothing contaminated by individuals attacked. by any 
contagious diseases. 


AN official despatch from Manila of the 20th inst., giving some 
additional particulars of the earthquake, states that the first shock 
lasted seventy seconds, and that nine of the native inhabitants 
were kiMed and eleven others injured. A second shock, lasting 
forty seconds, occurred at four o’clock in the afternoon, At 
Leguno and Rabacan some of the public buildings were also 
thrown down. The earth opened in several places, and jets of 
boiling water and showers of ashes were ej8cted from the fissures, 
Another shock is stated to have occurred on the evening of the 
24th. Other accounts received state that the period of seismic 
disturbance commenced on the 13th inst., and that repeated 
shocks have occurred since then, those of the 13th and 2oth inst, 
being the most- violent. The cathedial and the barracks at 
Manila have fallen in, and the troops are now encamped outside 
the city. Almost all the volcanoes of the island of Luzon are 
in full activity. 


A SHARP? shock of earthquake ocenrred at Naples at 3.30 on 
Sunday morning, preced€d by lighter shocks at regular intervals, 
beginning at 9.30 the previous night. The principal shock was 
andulatory from east to west, lasting five seconds, and was 
sufficiently strong to awake all the inhabitants of Portici. 
Vesuvius shows increased activity. Several new lisgures have 
opened, sending lava streams eastwards. 


~ 
THE Epping Forest and County of Essex Naturalists’ Field 
Club held a meeting at Ilford last Satmday for the purpose 8f 





visiting the well-known pits which have yielded such a rich 
harvest of Post-glacial mammals, &c. A well-preserved jaw of 
Bos primigenius was exhumed in the presence of the members. 
The zoology of the period and the geology of the district were 
respectively treated of by Sir Antonio Brady and Mr. Henry 
Walker, the conductors for the occasion. After spending some 
time in the pits the meeting adjourned for tea to the “Angel 
Inn.” The president announced that as the fesult of the Field 
Meeting at the ancient earthworks in Epping Forest (already 
notited in these columns) it was decided, in accordance with a 
suggestion madepy Major-General Pitt-Rivers, te apply for per- 
mission to excavate in one or both of the camps, and to start a 
fund for this purpose. As the period of these camps was quite un- 
known, this would be the only method of arriving at any definite 
conclusion concerning them. A discussion upon the results of 
the afternoon’s excursion then took place. Sir Antonio Brady 
brought for exlubition a large number of specimens from his 
valuable collection of Paleolithic and Neolithic remains ; and 
remaiks of great scientific interest were made by Mr. A. R. 
Wallace, Mr. Worthington Smith, &c. Whe Club appears to 


be in a flourishing condition? as it already numbers over 200 
members, 


M. GAUTHIER, VILLARS is publishing, at the expense of the 
Laplace family, a new edition of the works of the illustrious 
astronomer. The reason of this republication is very singular. 
The widow of the Marquis de Laplace bequeathed a eertain sum 
of money to the Academy in order to deliver every year a copy 
of the works of her husband to the youth who obtains the 
first rank in the leaving examinations at the Polytechnic School. 
But latterly it has become almost impossible to find these volumes 
in the trade. M. Gauthier Villars and executors i serfalno are 
obliged to deliver gratis a copy every year to the Academy. 


Pror. CHURCH was lecturing last week at*the Cirencester 
Agricultural College on ‘ Some Recent Advances in Agricultural 
Chemistry.” 


‘A FRENCH journal states that the first astronomical instru- 
ments intended for a great astronomical observatory, to be 
established at the Trocadéro, have been recently mounted on the 
first terrace of the east tower of the palace. 


On August 8 the pupils of all the schools of the Arts et Métiers 
of France meet at Liancomt to celebrate the 1ooth anniversary of 
the foundation by the Duc de la Rochefoucault-Liancourt of the 
first establishment of this kind at his private residence. There 
are four of these useful schools—Aix, Angers, Chalons, and 
Cluses—in existence in France, and one in Algeria, of very 
recent creation, at Delhys, It is said that each of the two pro- 
vinces of Oran and Constantine will establish, at their own 
expense, a simular institution. 


THE President of the Republic has conferred a knighthood in 
the Legion of Honour on M. Serrin, the inventor of the first 
regulator which could be used in lighthouses ; anf on M. Gariel, 
the general secretary of the French Association for the Advance- — 
ment of Science, who will lecture on Radiant Matter at Rheims 
in the forthcoming session. 


“ TASMANIAN” Friends and Foes, Feathered, Furred, and 
Finned,” is the title of a work, illustrated by woodcuts and 
coloured plates, upon the Natural History of Tasmania, to be 
issued this autumn®by Messrs. Marcus Ward and Co. The 
volume is from the pen of Mrs, L. A. Meredith, the author of 
several well-known works upon this colony, and gives in a 
popular style accounts of the kangaroos, bandicoots, wombats, 
and other marsupials,®the birdé and fishes. Several of the 
species described the author believes to be new to science, and 
the marvellous intelligence displayed by some of these lowly- 
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classified mammals when kept by the author as household pets 
will be both new and interesting to English readers, 


THE additions to the Zoological Society’s Gardens during the 
past week include a Green Monkey (Cercopithecus callitrichus) 
from West Africa, presented by Mr. Fred Peake, F.Z.S. ; & 
Great EagleeOwl (Budo maximus) from Nyland, South Finland, 
presented. by Mr. g-indsay von Julin; two Ocellated Turkeys 
(Meleaghis ocellata) from Yucatan, Mexico, presented by Mr. W. 
E. Sibeth; a Crimson-crowned Weaver Bird (Euplectes flam- 
miceps), two Red-backed Pelicans (Peecanus rufescens) trom 
West Africa, two Common Blue Birds (Srağa wilsonii) from 
North America, two Great Eagle Owls {Bubo maximus) from 
India, five Four-rayed Snakes (Ziaphts gquater-radiatus), a 
Black-spotted Snake (Z/apits dione), a Lacertine Snake (Celo- 
peltis lacertina), four Dabl’s Snakes (Zamenis dahli), thirteen 
Vivacious Snakes (Zackymenis vivax), a Four-lined Snake 
(Coluber quadrilineatus—var. leopardinus), South European, 
deposited; five Australian Wild Ducks (Anas superciliosa), three 
Garganey Teal (Querguedula circia), three Common Teal 
(Querquatula crecca),*two Horned Tragopans (Ceriornis satyra), 
a Peacock Pheasant (Polyplectron chinguts) a Bronze-winged 
Pigeon (Phags chaleoptera), bred in the Gardens, $ 








OUR ASTRONOMICAL*COLUMN 
Fayve’s Coazt.—The following ephemeris of this comet is 
for Berlin,midnight, and is calculated from elements accurately 


perturbed to the approaching perthelion passage, which were 
communicated by Dr. Axel Moller to the Academy of Sciences 


at Stockholm in September, 1878 :— 


RA. Decl N. Log dist 

h m s at 1G fiom Earth. 

Aug. I... 23 16 14 TO 35°5 o'I859 
3 ou. — I6 I6 10 40°3 01784 
5 a — 16 I2 IO 44°3 ©1709 
7 t. — 16 3 IO 472 0°1635 
9 -. — 15 48 10 49°2 O'1§62 
II — 15 28 10 50°2 0*1490 
13 — I5 3 10 5o'r O'I4I9 
15 — 14 33 to 48'9 0°1349 
17 — 13 57 Io 46°6 ©1289 
19 —~ I3 17 10 432 O'I2I 
2I — 12 3I 10 386 orig 
23 — Il 42 I0 32°8 o'1083 
25 — 10 47 I0 25°8 o°102t 
27 — 9 49 I0 17°5 0°0961 
29 .. — 847 Io 8o 0°0903 
3t o 23 74 9 57°3 0°0847 


The theoretical intensity of light at the end of the month will be 
twice as great as at the beginning, when ıt somewhat exceeds 
that correspondihg to the last observation at Pulkowa in Mach, 
1866. At the return in 1873 the comet was observed on four 
nights only at Marseilles and at Clinton, New York ; the admir- 
able calculations of Dr. Axel Moller gave positions which 
exhibited hardly appreciable differences from the observations, 
In the present year it will be nearest to the earth on October 3 
(uistance = 1'09), and perhaps most favowably circumstanced 
for observation during the last ten days of the same month, 
thongh at no time does the infensity of light exceed its value on 
October 16, 1858, when the comet was last observed at that 
appearance with the 10-inch Berlin refractor, The penhelion 
passage does not take place until January 22, 1881, and although 
Dr, Axel Moller’s ephemeris does not extend beyond the end of 
the present year, it appears possible that phe comet may be 
observed tilb quite the end of next February, when its place will 
still be commanded on a dark sky-ground, or perhaps later ; 
indeed, on April 26, when the comet sets three hours after the 
sun, its intensity of light is equal to that fit the last observation 
at Pulkowa in 1844. 


THE OBSERVATORY, CHICAGO.—-The ‘‘Annual Repost of 
the Board of Directors of the Chicago Astronomical Society, 
together with the Report the Dyector of the Dearborn 
Observatory,” dated May 13, 1880, is before u% During the 
pieceding year the Observatory had ‘been in charge of Prof. 
G. W. Hough, formerly of the Dudley Observatory, Albany, 
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Prof. Colbert and Mr. S. W. Burnham taking part in the 
regular work with the 184-inch Alvan-Clark refractor, Mr, 
Burnham’s attention, as in previous years, was chiefly directed to 
the measurement of double stars, including the more intéresting 
binary systems and objeéts beyond the scope of smaller instru- 
ments, A series of observations of the planet Jupiter was 
commenced on August 27, 1879, and continued on every fine 
night till February 11. With a magnifying power of 638 the 
disk was measured on eight nights by Prof. Hough, and six by 
Prof. Colbert, the resulting values for ellipticity being 1espec- 
tively 1-16'23 and 1-16°73, sensibly smaller than Struve’s value, 
though not differing much from other more recent determina- 
tions, The peasures further showed ‘‘the figure of Jupiter's 
disk to be a true geometnical spheroid.” The belt system during 
the opposition of 1879 is indicated by the following numbers, 
the equatorial diameter at the planet’s mean distance being 
38°70, and the polar diameter 36°32. 


No. I... +15"10 No. 5... — 5°83 
n 2.. + 9°78 » ~ — 6'94 Red spot. 
9 3.. +598 = a 6 Be 
Te Pir, i 
E - 3°18 S. edge of 
e” equat, belt 
An eramination of which shows that the belts were symmetrically 
arranged on either Fe of the equator, the large red spot coin- 
ciding nearly with belt (5). Prof. Hough remarks that the faint 


belts are not seen with small instruments, in which there is 
merely a darkening towards the poles. The middle of the great 
equatorial belt was subject to gradual in its appearance 
between September r and November I. At first it was made 
up essentially of three separate belts, approximately of equal 
width ; gradually it formed in. two nearly equal portions with a 
rift extending through a large part of the planet’s circumference. 
The colour oft the equatorial belt was reddish-brown—brick colour. | 

The red spot was studied from September 3 to February 10. 
Its colour was similar to that of the equatorial belt, but brighter, 
and appeared sensibly the same when only partially on the disk 
as when on the centre, The mean value of its length at the 
centre of the disk was 127'73, and its breadth 3"°56, for Jupiter’s 
mean distance ; the length appemed to gry to the extent of two 
seconds, and the bredtith about thg same amount, but owing to 
the irregular outline of the object it was difficult to decide 
whether actual change took place, or whether the discordances in 
the measures were due to indifferent Wien. By observations 
extending from September 25 to February ro the time of sidereal 
rotation was found by Prof, Colbert to be gh. 55m. 34'28. The 
diameters of the satellites were measured on three pights with 
the following 1esults for the planet’s mean distancé :— 


I. xr 114 II. o” 980 III. 1778 IV. 1"°457 
Prof. Hough states that the two interior satellites of Uranus 
reported by the Washington observers to be ‘‘the most difficult 


well-known objects in the heavens” can be ‘‘readily seen and 
measured under ordimary atmospheric conditions” with the 
Chicago refractor : micrometrical observations of Arie/ were ob- 
tained on four nights, Cidrie appears to have been measured on 
one night only, but The weather was unusually adverse to this 
class of observations, 





PHYSICAL NOTES 


A SINGULARephenomenon was seen (according to the Mew 
York World) recently off the coast of Florida by the officers of 
the brigantine Fortunate. Shortly after dark two columns of 
fire appeared, seemingly a mile away. They were fifty yards 
apart and about 500 feet high, arching towards one’ another at 
the top, but without meeting, They were of a dull red colour, 
without sparks; but the archi ortions emitted tremulous rays 
or streamers of light like those of the rora. They were visible 
all night, but faded at daybreak. The weather was fine, not a 
cloud being seen all night. The following day there was a gale 
of wind accompanied by thunder, but no rain. It is not stated 
ın what quarter of the heavens the appearance was seen. Could 
it have bgeh an aurora? 

M. MARCEL DEPREZ, the ingenious inventor of many pieces of 
electrical apparatus, has just brought out a new electric motor, d= 
which a piston of soft iron is attracted up and down in a hollow 
cylindrical electro-magnetig coil with a mgtion like that of an 
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ordinary steam-engine piston. This principle is not new, having 
been employed by Page, Bourbouze, and Du Moncel in the 
construction of electro-motors. The novel point howevér about 
the motor of M. Deprez is that the magnetism of the soft iron 
core is never either reversed or interrupted. This was the weak 
point of the earlier machines, but it has been obviated in the 
new form by the device of dividing the solenoidal coil into 
sections like the separate coils of the ring-armature of the 
Gramme machine, the current being thus transmitted first to one 
part of the cylindrical coil and then to another. The commutafor 
which distributes the current successively to the various sections 
is worked by an excentric on the shaft of the fly-wheel in the 
ordinary way, but the “lead” does not require to þe so much as 
a quarter of a revolution, 


THE phenomena of explosion of bombs by freezing of water 
{once studied by Major Wiliams at Quebec) have been farther 
elucidated by Prof. ageutack of Bile (Archives des Sciences, 
June 15), who exposed, last winter, two iron bombs 15 ctm. 
aed i dugmeta and 2°2 ctm. thickness, pea vih water and 

screw sto at temperatures descending to — 20°, 
One Bon, placed aat eal in the aftêrnoon, burst next morning 
about 7; the other, exposed about 10 a.m., exploded about 
9 pm. In the latter case the stopper was violently projected to 
a distance and could nowhere be found (the spotless snow around 
would have soon revealed its position, if anywhere near), Som@ 
parts of the screw thread were detached ; there were several 
fissures round the orifice, anda cylinder of griated ice was forced 
out, having an irregular top and a curious upward-curved fila- 
ment of ice attached, narrowing from 9 mii. to 3 mm. diameter, 
and flattened on its upper concave surface. It is thought a little 
water in suspension got out by the first opening in the screw, 
flowed down the bomb, and froze; its freezing provoked crys- 
tallisation of the whole mass, and the stopper was expelled, the 
ice following and lifting the attached frozen vein: A little later 
some water within the expelled cylinder probably froze and burst 
the top of this cylinder iato four pieces, which twisted like 
petals, causing the filament to turn upwards. The other case 
was perhaps even more curious. The stopper was not thrown 
out, but the bomb burst, a-trianguler piece next the stopper 
being raised. A round filament curving downwards was here 
found attached to the protruded ice, and it had some sixteen 
enlargements or nodes equidistant 7mm. The initial jet of 
water had probably come ogt with highvelocity and straight 
course, and been solidified, afterwards curving 


late. 

hi 

affords a new mode of distinguishing 

negative): With a strong (froma 
ith a Leyden jar) the eather 

vi 


hydrogen, To the second cause (electro-chemical decom 


in fornr by a magnet. 

ACCORDING to the dynamical theory of gases it is probable 
that the exponent characterising the relation of the coeficient of 
diffusion to the absolute temperature is higher by upity than in 
the cage of coefficients of internal friction. This has ween full 
confirmed by experiments of Herr v, Obermayer (Wien. Akad. 
iz., May 7), which give, for permanent gases, approximately 
19, for coercible 2 (the lower exponents being } and 1). The 
experiments extended over too few gag-mixtures to determine how 
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the ment is affected when a coercible and a permanent gas 
diffuse into each other. . 

Don EDUARDO Lozano Qf Ternel, Spain, has lately pub- 
lished a modest little volume of ninety pages, entitled ‘‘ Estudios 
Fisicos,” in which some of the more recent advances in physical 
seience are explained in an easy and popular form. Amongst the 





ss 


topics are the blue of the sky, the mechanical equivalent of 
heat, atmospheric electricity, &c. It is interes to observe 
such signs of a revival of interest in the sciences in 


Spain. It is somewhat of a novelty to find the names of*Mayer, 
Hirg, Wells, Dove, and Tyndall in a Spanish treatise ; and we 
draw a good augury from this sign that these names have already 
penetrated into untry where science has unfortunately been 
so long at a low ebb, . 


A BUNSEN burner of modified form has been contrived by M. 
Terquem which promises to be well adapted for spectrum work 
and for producing monochromatic light. Instead of the usual 
two lateral apertures to admit air, the air is allowed to penetrate 
between the foot of the lamp and the base of the vertical tube, 
which is for this purpose raised 6 or 7 millims, above the solid. 
foot. The top of the tube is divided into four by a couple of 
vertical partitions, so that instead of the usual central cone in 
the flame there are four cones. It is claimgd for this flame that 
it is more solid, and that the femperatures throughout the dif- 
ferent parts of the flame are more nearly equal than in the usual 
Bunsen burner. To procure monochromatic light it suffices ta 
place a smalf fused bead of sodic chloride between the four 
central cones of fame. 


FOLLOWING out his recent discovery that the prolonged action 
of the actinic rays upon a sensitised pho phic plate produces 
a reversal of effects, M. Janssen has obtained some Mhteresting 
results, He has by direct exposure taken a positive photograph 
of the sun ro centims, in diameter, showing the spots in their 
usual dusky tints. He has, after exposures varying from one 
hour to three hours, obtained perfect tives of landsca 
A view of the park of Meudon thus photographed shows the 
sun as a white round spot upon a dark sky. Moreover, from 
such positives other positives can be printed by prolonged ex- 
posure; and it is now possible to obtain negative prints of 
negatives by the same simple expedient. M. Janssen promises 
at an early date a complete and searching memoir on the whole 
subject of photography in relation to the different rays of the 
spectrum, 


AN electrical stone-breaker is the latest American invention. 
A dynamo-electric machine furnishes the power to an electro- 
magnetit chopper capable of delivering from 1,000 to 2,000 
blows per minute. Stone-breaking requires the exertion of very 

eat forces through very small distances, in fact precisely the 
ind of work for which electro-magnetic machines on a 
scale might be expected to be successful, if only the cost_of 
generating the electricity were not so serious. 


In a recent valuable paper on the thermal and optical be- 
haviour of gases under the influence of electric discharges (Wiad. 
Ann., No. 6), Herr E. Wiedemann first studies the thermal 
phenomena in the case of discharges of the influence- 
machine, and indicates a different behaviour of the positive and 
the negative electricity. He then describes an rimental 
attempt at numerical determination of the quantities which pe: 
duce a change of the band-spectrum of hydrogen into the line- 
spectrum, He further investigates the nature of the discharg> 
from the negative electrode in tly rarefied space. Then he 
discusses the applicability of other electrical sourc€s, inductoria, 
large galvanic batteries, and Leyden jars, to spectrum-analytical 
researches, also the continuous and discontinuous discharges in 
gases, The-paper concludes with theoretical considerations as 
to the phenomena of discharge in gases and the nature of 
spectra, bd 

Tue known abnormal variation of density of ‘hnxtures ‘of 
acetic acid and water suggested to Herr v. Reiss (Wied. Ann, 
No. 6) a means of gscertaining whether there were any per- 
ceptible relation between the densities and specific heats. He 
finds that, unlike solid bodies, those mixtures show in gerea, 
with*increase of density, a proportional increase of specific- heat. 


AN example of anomalous dispersion by a glowing vapour, 
viz., that of sodium, has*been ssstatly observed by Herr undt 
(Wied. Ann., No. 6), He was preparing for a lectme the 


well-known experiment of reversal of the sodium line, and per- 
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ceived that when the absorbent sodium-vapour was very dense 
and the dark line broad a peculiar bend outwards & 

in the spectrum at the ends, and on opposite sides, of the line. 
The cone of sodium vapour in the Bunsen flame acts as a prism 
with upward horizontal re es, If glowing sodium 
vapour give dispersion, this cone should give, with horizontgl 
rays ing through it, a vertical {ove necessarily impure) 
spectrum; ,und if the rays have passed. through a glass 
prism with hoxizoņtal refracting angle, a spectrum of the form 
above described should be got. From the position, the refractive 
index of the vapour is greatest for those rays which are most 
deflected downwards, In agreement with the author’s reseafches 
on solid bodies and liquids, the refractive inde increases greatly 
as you approach the band from the red side, ig less on the 

side than on the other, and then quickly increases again, an 
actual prism of glowing sodium vapour could be produced, one 
might observe, even with httle thickness of vapour, indications 
of anomalous dispersion in the narrow absorption lines, Herr 
Kundt’s attempts, however, to change the cone-shaped flame, by 
means of lateral plates of glass or mica, to a prismatic one, led 
to nothing. 

Ina ee papër on the theory of inconstant galvanic ele- 
ments ( Wier. Ann., No. 6) Herr Exner contends that the so-called 
galvanic polarisation®in elements has no existence. The distinc- 
tion between a Daniell and a Sme® element is merely quantitative, 
not qualitative. What does he mean? 


GEOGRAPHICAL NOTES 


‘We understand that a letter was received in London last 
Saturday, from a member of one of the Belgian Expeditions in 
Central Africa, stating that he had met Mr. Thomson, with the 
African Exploration Fand’s Expedition, on May 18; at a place 
some ten days’ march from Simba’s, so that the party had evi- 
dently found it necessary to return to the coast by the caravan 
route to Bagamoyo or Saadani instead of following the original 
plan of coming out at Kilwa, It is probable that the change of 
route was necessitated by civil wars among the native tribes. 
Mr. Thomson has thus had an opportunity, not contemplated 
at the outset, ef passing through a considerable tract of unknown 
country bejweea the south-east of Lake Tanganyika and Unyan- 

embe, and it is satisfactory to know that in so doing he has 
been able to visit Lake Hikwa and settle its proper position, 
which has been a puzzle to geographers for some time, In a 
map accompanying the account of Mr. H. B. Cotterill’s journey 
with the late Capt. Elton northwards from the head of Lake 
Nyassa, this lake is placed with dotted lines in a positfon which 
is probably a good weal too much to the south and east of its 
true locality. The letter above referred to added that Mr. 
Thomson was in excellent health, and that he claimed to have 
traversed 2,000 miles of unknown country in the twelve months 
he had then been on the march. A telegram from H.M.’s 
Consul-General at Zanzibar, dated July 17, announces the safe 
return of Mr. Thomson and his party. 


MR ALFRED RABAUD, president of the Marseilles Geographi- 
cal Society, has just published (Marseilles: Barlatier-Prissat) a 
brochure entitled ‘‘L’Abbé Debnise et sa Mission géographique 
et scientifique dans l'Afrique centrale,” which is accompanied 
by a photograph of the deceased traveller. 


Pror. 'R. J. VETH, president of the Dutch Geogra hical 

Society, has just issued in Italian (Turin: Guido Cora), i Notizia 
-de Selajar ef Isole Adiacenti,” which is illustrated by an original 
mapot Selsjar and other islands of the Celebes group, together 
with a note by Signor Cora. 


THE Travailleur, with the French Government Expedition 
for the exploration of the Bay of Biscay, left Bayonne on July 
W having on board MM. Milne-Edwards, father and son, 

aillant, gf the Natural History Museum; Fischer, assistant 
naturalist ; Marion of Marseilles, Fohn, Perin, and the English 
naturalists, Dr. Gwyn Jeffreys and the Rev. Mr. Norman. The 
results of the expedition may be desq@ibed at the Swansea 
meeting of the British Association. 


NEW SCHEME FOR DIRECTING BALLOONS 


M, GABRIEL YON, one of the directots of the gä 
' Giffard captive balloon, and Mr. E, A. Pearse of Bristol, 
have each published a pamphlet -on the direction of aerostats. 
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The balloon of each inventor is to be elongated according to the 
principes of the experiments tried by Giffard in 1852 and by 
puy de Lome in 1871. The propeller is to be moved bya 
as-engine in the Pearse balloon, and by a steam-engine in the 
on balloon. M, Yon proposes to use the gas of the balloon as 
fuel, but only in proportion to loss of weight produced either by 
uncondensed steam or by consumption of petroleum. 

Nothing can be said to be really impracticable in the Pearse 
scheme, although Mr. Pearse lacks the aeronautical training 
which dis ishes M. Yon, an aeronaut who ascended with M. 
Giffard ın 1854, and has witnessed all his experiments, The 
only essential difference between M. Giffard’s scheme and the 
new system js the place given to the fan, which M. Giffard 
attaches to the car. Practce will only decide whether the 
alteration projected is an improvement or otherwise. The 
reagon alleged for the change is the bringing of the fan neare 
to the centre of resistance, But it obliges the aeronaut to give 
to his fans a very small diameter, which requires añ immense 
number of rotations in a second, and consequently represents a 
loss of power. 

The calculations appear to have been made with care by M, 
Yon and Mr. Pearse. A trial would be greatly desirable, 
although it is impossible to suppose that the aérial jage 
of Mr. Pearse or the directing balloon of M. Yon can possibly 
bring aeronauts to the North Pole for their ina trip, they 
may be instrumental in eliciting useful facts, e may add to 
the peculiarities ofeM{, Yon’s scheme that he uses a small globe 
inclosed in the lowe? of the aerostat called a compensation 
sphere, arid connected by a pipe with a ventilator, for keeping 
intact the form of his aerial machine. Mr. Pearse does not 
‘appear to be convinced of the urgent necessity of abstaining 
in any aérial construction from every complication which can be 
avoided at any cost, and he suggests the adoption of some 
accessory organs which, although designed to help aeronauts, 
would tax too much the lifting. power or the attention of the 
aerial sailor. Mr. Pearse supposes that he will be able to navigate 
the air with an excess of weight, and does not pay attention to 
the intensity of motive power required to counteract gravitation 
even in a partial manner, He should certainly take advantage 
of the pamphlet written by his French competitor, who de 
mostly with facts belonging to the public, on which nobod 
can, in the present state of science, raise any claim as being 
owa property. . , 

Both these pamphlets are gredly in advance of similar pro- 
ductions, and are creditable to their writers. Mr. Pearse’s 
pene has been only published ay -private publication. 
M. Yen’s is printed with a number of plates representing many 
details; but a directing balloon is so complex a matter that 
part of the publication can hardly be said to be complete, 

Having been the builder of M. Dupuy de Lome’s balloon and 
one of his crew, M. Yon may be said to have witnessed all the 

eat acronautical constructions of the age. Next to M. Henry 
Giftard, of whom he claims to be the pupil, he is the most com- 
pletely qualified aeronaut to work out the solution of the great 
problem to which a recent success in photography has given 
unexpectedly in some respects a practical result. 

W. Dz FONVIELLE 





EXPERIMENTS WITH THE WIRE TELE- 
PHONE, CHIEFLY ON STRONGLY MAG- 
NETIC METALS ET 


BY a wire telephone is meant an instrument like that described 

in NATURE, vol. xxii. p. 168. In most of the experiments 
mentioned. below, the mercury cups there figured were dispensed 
with, as they are unnecessary when stout wires are used. A 
small ear-piece with a ferrotype plate was also used instead of 
the drum-head, whose special purpose was to reproduce music 
so as to be’audible at a distance, For hearing close at hand the 
ferrotype plate is much Superior ; indeed with the drum many 
of the sounds alluded to below could‘not be heard. 

So far as I can see yet, the most probable cause of the sound 
in the wire telephone, when fine wires of ordinary weakly 
magnefic metals are used, seems to be variation of the longitudinal 
tension arising from the variation of the heating effect of the 
currente It is of course quite possible that there may be a 
lengthening of the wire duo to the e of the current over 
and above that arising from the heat developed, although sath 
an effect can scarcely be said to bescertainly established by 
experiment as yet, A r 
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Besides this cause three others were traced in the course 
of my ex enis: Electrostatic action, external magnetic 
action, and internal magnetic action. 

The following experiment was made with a vey fine palladium 
silver wire, about 13 cm. long, as sounder. connected the 
violin and microphone with four Bunsen’s cells in circuit with 
the primary of a small induction coil (resistance of primary ‘27, 
resistance of secondary 44), while the wire telephone was put in 
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circuit with the secondary. With this arrangement the music, 
was reproduced grite audibly, although the quality of the notes 
was “wiry.” is small coil had a movable core, consisting of 
a bundle of iron wires, and the sound was louder with 
without the core, 

I next tried a more powerful induction-coil (resistance of 
pfimary °3, secondary 320), all the other arrangements being 
unaltered. The music could then be just heard, bê} no more 











Fig. r.~Iron.—a, sound very feeble at the Sa 
increased jE, quabty of sound deepening; F, low note heard; G, sound 


A large and very powerful induction-coil (resistance of secondary 
about 10,000), tried under similar circumstances, gave no result 
whatever, x 

Electrostatic Action,—As I have said, nothing was heard with 
the large induction coil when the secondary circnit was closed ; 
but when it was interrufted at a mercury break, a loud hissing, 
tattling noise was heard. “This could not have come by 
mechanical transmission from the twnduction-coil, which was 
several rooms off, thg¢sbine wires being hung to the walls and 
jammed over three doors, It had its seat at the mercury pools 
of the break, and was doubtless due to electrostatic action. 


of the air; n, high note distinctly heard and increasing: 
in very loud, low, medium, and high notes and 
off now evident; J, marked diminution; x, fizz very soft, nearly gone; L, high noteleft; a1, silence. 


feeble fizz now heard; D, fire 
uzz, H, no fallng of , 1, falling 


Similar sounds, only weaker, were observed with the smaller 
Ruhmkorf when the circuit was broken. 

If two small disks separated by a small air-interval were 
made the terminals of an induction-coil, in the primary of which 
an interrupted current flows, they would form a condenser, and 
the difference of potential between them would vary in unison 
with the piimary current. Consequently the electrostatic force 
of attraction would vary, and the disks, being set into vibration, 
would act as a telephone. The sounds in Thomson’s singing 
condenser are probably due to this cause. 

I have not attempted to carry this idea into practice, but I 











Fic. 2.—Steel.—a, fixzing sougd and high note, neither loud, m, silence ; c, high note comes in again; p, sharp fizz; x, buxzing sound and general increase’ 


of 


believe that telephones have been made on this principle by 
Edison and others, > 
External Magnete Action,—If the stretched wire of the 
telephone be brought into a magnet field so as to eross the 
lines of force, and an interrupted current passed, loud sounds are 
Mard, I used a tuning-fork interrupter with two Bunsen’s cells, 
When a thick copper wire was put into the telephone, at first 
nothing whatever wgs heard; but when a horse-shoe magnet 


loudness. The other letters as with iron, 


e 
was brought up, and held with its plane p dicular to the 
wire, the note of the fork was heard very loud (much louder than 
in theneighbourhood of the fork itself, in fact), and compara- 
tively pure. Little or none of the hissing or buzzing sound of 
avhich I shall have to speak by and by can be got in this way. 
It makes no gfeat difference to the sound produced in this way 
whether we use a wire of 2mm. diameter or a wire ‘3 mm. in 
diameter. With the thin wire, however, the visible amplitude 
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of the transversal vibrations is much greater than with the thick. 
Using a brass wire 15 cm, loñg atid ‘4mm. in diameter, I ob- 
tained with a tolerably powerful horse-shoe magnet transversal 
vibrations of 2 mm. amplitude or more. 

The wire telephone, when used in this way, is pretty sensitive 
to magnetic uences. The presence-of the pole of a baş 
magnet could be detected at a distance of several inches from 
the wire. [f might be used to explore the magnetic field in a 
rough way. I.foupd, for instance, that when I brought up a 
north pole on one side I could neutralise its effects by bringing 
up a north pole to a proper distance on the other side. ` 
- To get these sounds it is by no means necessary to have ‘any 
elaborate anangement of stretched wire and, so forth. Ifa 
magnet be brought up to the wire leading to the telephone, the 
sound will be heard quite distinctly. the wire be 
tightly in the fingers between the magnet and the telephone wire, 
the sound is stopped, showing that it is transmitted mechanically 
along the wire, This experiment is certainly not new, but, 
although I have seen the possibility of such action mentioned 
leg. Wiedemann, “ Galvanismus,” Bd. ii. p. 602), I have no- 
where seen any indication that the sounds are so marked and 
so easy to produce,e I believe that this cause has been at work 
along with others in many experiments on the sounds obtained 
in magnetisation ; for in De la Rive’s experiments. 
It is impossible, however, to @ecide with certainty, because 
no sufficient indications are usually given as to the nature of the 
magnetic field in which the wire conveying the interrupted current 
was placed, 

The wire telephone arranged in this way with the wire ina 
strong magnetic field is well suited for reproducing music. 
aaepe it could be adapted for articulate speech, I do not 

ow. ° 

The above experiments of course raise at once the question 
whether the sounds in the ordinary wire telephone and those I 
shall describe presently may not be due to the earth’s mag- 
netism. To settle this point, I stretched a brass wire 15cm. 
long ın the telephone; the wire was fine enough to give a 
feeble sound of itself when the interrupted current of two 
Bunsen’s cells was passed through it. I shifted the apparatus 
about, so as to bring the wire as nearly as possible into the line 
of dip, and theh placed it perpendicular to that position; but I 
could not detect the shghtest change in the intensity of the sound, 
If it, be borne in mind that here the distinction between wires 
as ito their thickness is only important in so far as it affects 
their stiffness, it will, think, be clear that this experiment settles 
ihat the earth’s magnetism is not an operative cause with the 
current strengths I generally used. Another proof of fhis will 
be piven by and by. 

ofecis due to ihe Magnetism of the Telephone Wire itself. —The 
following experiments were e with a view to test a conjecture 
of Prof, Tait’s, referred to'in a letter to NATURE, vol. xxiL 

. 168, and to settle, if possible, the cause of the exceptional 

haviour of iron wires in the experiments of Dela Rive and Dr. 
Ferguson. 

Two Bunsen’s cells were used throughout, and the current was 
interrupted by #tunmg-fork driven by an auxiliary battery. 

My Erst experiment was made with an iron wire (A, I9 cm. 
long, ‘50mm, diameter). It gave a moderately loud sound to 
begin with, a low note with a predominating fizz, not unhke the 
fizz heard. at the m cup in the far room (owing, I suppose, 
to the volatilisation of the spirit by the heat of the spark, 
which passes when the dipper of the tuning-fork leaves the 
mercury), 

When a pdttion of the wir was heated with a Bunsen flame 
the sound increased very much for a short time, and then died 
away again considerably after the wire got red hot. On allow- 
ing the wire to cool, the sound, after a short time, suddenly 
swelled out and then fell away again. The permanent sound 
was, however, louder than it had been at first, 

I soon satisfied myself, by cautiously bringing the flame up to 
the wire, that there is a certain temperature at which the sound 
is a maximum. The wire was heated up to white heat and 
allowed to cool pretty rapidly, and it was@ound that the sound 
was at its loudest at a dull red heat, ‘just before the phenomenon 
of the re-glow occurred, along with which a peculiar crackli 
could be heard, due, no doubt, to the abnormal contractiofi ani 
extension of the iron at that temperature. 

Several causes at once suggested themselves. e The alterations 

1 This phenomenon was observed by Dr.- F: independently, and 


exhibited to the Royal Society of Edinburgh at meeting before that at 
which an abstract of thegpresent paper was read. 





of the elasticity of the wire was dismissed as probably not the 
principal cause at all events; for the increase of the {sound 
begins at comparatively low temperatures. Although I did not 
expect to find any such thing, I looked for a maximum of resist- 
ance at a high temperature by placing the iron wire in one 
circuit of a differential galvanometer, balancing it with an equal 
resistance in the other, and then heating. I found, as is already 
known, that the resistance. increases with great rapidity after 
dull red heat, but obtained no indication of a maximum. 

The most probable explanation seemed to be the magnetic 
properties of the wire. It is well known that the magnetic 
susceptibility of iron (that is, loosely speaking, its power to 
become inductively magnetised under the mfluence of a given 
magnetic force) 1s at its maximum about dull red heat; that it 
declines very rapidly at higher tem and is almost in- 
sensible at a bright red heat. The coercitive force of won, that 
is, its power toretain magnetism permanently, unaided by exter- 
al magnetic forces, disappears at a much lower temperature. 

The sound in the above experiment depends, therefore, upon 
temperature in the same way as the are ape susceptibility of 
the iron wire, This is strong proof that the sound is simply due 
to the fact that the iron is magnetised. I convinced m; by 
direct experiment that the effect extends throughout the whole of 
the wire, for I found that two flames at different places produced, 
ghen properly applied, fmore effect than one, and that, as I 

rought more more of the wire to the proper temperature, 
the sound grew louder and louder, The fact that on cooling 
the permanent effec? was greater than before probably corre- 
sponds to the fact that, under certain circumstances, the perma- 
nent magnetism is increased by heating and subsequent cooling, 








Fia, 3 —Nickel —A, buzz and low note, both loud; »B 
buzz, tending to soften; D, burz, gone; E, feeble 
note, 


of which fact it was easy enough to make certain by testing the 
magnetism before and after heating. 

T next took a piece of steel piano wire (B, 20 cm, long, ‘9 min. 
diameter) and mounted it in the telephone. At first no sound. 
whatever could be heard. On magnetising it longitudinally, 
by stroking once @ twice with a pair of ‘magnets, a sound 
was heard quite distinctly, viz., a gentle fizz accompanied 
by a high note, On magnetising more strongly this sound 
became somewhat louder, but retained the same character. 
Gentle heating with a spirit-lamp decreased the sound; but it 
recovered its intensity when the wire was allowed to cool, and 
remained pernfsnently a httle louder than at first. Repeated 
gentle heating and cooling increased the permanent sound 
somewhat, 

The wire was then strongly heated with a Bunsen flame, At 
first the sound died away to a minimum, then it inereasea, and 

again, en 


low 
high note; r, lugh 


note, gone; C, 


was very loud about a dull red, then it fell off 
the wire cooled the sound rose to a maximum, and then fell off, 
no minimum being tible, Afte®this the permanent sound 
was a good deal louder, Pat the diminution on slghtly heating 
could no longer be observed with certainty. 

I nex? heated the steel wire B to white heat throughout, so as 
to deprive it entirely of all magoen, and tempered it by 
dropping it into cold water when dull red. When put into the 
t one after this treatment it gave no sound whatever. One 
stroke with a pair of bar magnets caused it to sound quite dist 
tinctly. It gave a gentle fizring soundealong with a very high 
“note. Repeated gentle Beating and coofing gave the same 
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results as I had got before. I then gradually raised the tem- 
ture till part of the wire was bright red, and finally allowed 
-itto cool. As the temperature rose, the original fizzmg sound 
died out, then the high note became inaudible, then there was a 
short interval of almost complete silence; after that a high note 
came in, then the fizzing sound again, which very quickly 
changed into a deep buzz, accompanied by a very low note like 
that of the emas ork, a note of medium pitch, and a high note 
(and possibly others), then the buzz died ont, and at last the high 
note was left, When the wire cooled, the phenomena recurred 
in the corresponding order. First the buzz came back along 
with the low and medium notes, then it died away, and the hig! 
note alone was left; then there was silence, then, the high note 
again, and lastly the fizzing sound. 

Most of the notes heard, certainly the most prominent of 
them, appear to have little relation to the tuning-fork. They 
seemed to be affected to some extent by the tension of the wire. 

‘When’a magnet was brought up to the wire the deep note, ob- 
tained in a similar-way with’ wires of other metals, was heard 
along with those peculiar to iron and steel. 

These experiments with the steel wire appear to me to settle 
the question as to the cnuse of the sound in thick iron wires. The 
fact that the wire can be put into a condition in which no sound 
is produced, smd then made to sound by magnetising it, shows 
that the action is due to the magnetism of the wire, and is 
an additional proof that the earth’s magnetism had nothing 
do with it. . n . s 

This view is still further confirmed by tke effect of heat on the 
tempered steel wire. The first effect of heat is to destroy the 
permanent magnetism of the wire, hence the initial diminution 
of the sound. Ata temperature of about 250° C. the permanent 
magnetism is much reduced. 

n heating farther, the magnetic susceptibility of the steel 
begins to increase rapidly, until it reaches a maximum about dull 
red, and then it falls off agam very rapidly ; hence the increase 
of the sound to a maximum and the final falling off. 

The reason why the minimum cannot be observed with iron, 
and not always with soft steel, is that with them the permanent 
magnetism is less and the magnetic susceptibility in general 

eater at ordinary temperatures, so that the increase of the latter 

ins sooner and masks the decrease of the former. Ata dull 
red all kinds of iron or steel are much on a par as to suscepti- 
bility; hence in the @ase of hard steel, whose susceptibility 
begins to increase rapidly oaly at a pretty high temperature, the 
phenomena are much more striking, as well as more varied than 
in the case of softirap, 

On cooling the sound came and went again as usual, leaving, 
however, a permanent sound of considerable loudness, which 
was Diced by repeated operations of this kind. 

As a ‘est of the soundness of the above conclusions I was 
anxious to examine the behaviour of the o‘her strongly magnetic 
metals, and Prof, Tait kindly put several pieces of nickel and 
cobalt at my disposal. 

The’piece of nickel used was 3 cm. long, 2 mm. broad, and 
about °6 mm. thick. It was hard soldered to platinum 
terminals, and mounted in the usual way, after being heated 
red hot and dipped in water at dull red. 

At first it gave a very feeble high note, accompanied by a 
gentle fining sound, One stroke with œ magnet caused it to 
emit a loud buzzing sound. On heating gently this sound was 
somewhat reduced, and on heating farther the hissing sound 
died away, and a high note was left, but it too was extinguished 
before the nickel was visibly hot. 

I made some temperature determinations by means of an air- 
bath and a mercury-thermometer, and found th&t at 200° C., the 
buzzing noise first began to be softened down. After 250° C. 
the diminution appeared rather more rapid, but at 350° C. the 
sound was still quite loud; after that the falling off was very 
rapid, and somewhere (say 400° C.) beyond the range of the 
thermometer, the mercury in which just boiled at the end of the 
experiment, the sound died out rather suddenly. ; 

e behaviour of nichel is therefore exactly what we should 
expect from its magnetic properties, for it loss its magnetic 
succeptibility, according to Faraday and others, somewhere 
between 350° C. and 4o C. s 

I found with nickel, as with iron, that the current itself at a 
certain high temperature could produce much the same effect as 

got etising. On testing a piece of nickel after bein 

~ neksed by the current I found itto be transversely magne 
ticed, This inducedme to try magnetising my nickel strip 
e hd 
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transversely, but although I got results this way they-were not 
so good as I had got by magnetising longitudinally. i 

T was thus led to try the following experiment, the result of 
which is at least curious. Instead of passing the current through 
the nickel itself as before, I passed it round two flat pieces of , 
iron electro-magnet-wise, These were placed with their ends | 
Pretty close together, and the nickel was stretched between them ` 
so that it lay in a nearly uniform field of magnetioforce, whose ’ 
strength varied in unisoh with the interrupter. s a 

I found that with this arrangement the fickel sounded very 
much as it did when the current was passed directly through it, 
The sound was not so loud, but its quality appeared to be the 
same, The sound, however, was loudest when the plane of’ the 
nickel strip"was*paiallel to the lines of force, being very feeble 
Then the plane of the strip was perpendicular to the lines of 

orce. 

A piece of watch-spring was tried in the same way, with, 
exactly similar results, - 

This experiment is of course very nearly the same as some of 
those by which the sounds due to the magnetisation and demag- 
netisation of iron are usually demonstrated. A very full account 
of these sounds will be found in Wiedemanp’s ‘‘ Galvanismus,” 
Bd, ii, p. 565 æ segg. i ` ` 

I tried a piece of cobalt 6 cm. long andg5 mm. broad, ‘7 mm, 
thick, m the ordinary way. Jg its original state it gave no round 
whatever. After being magnetised longitudinally by a large 
number of strokes it gave a sound, very feeble, however, com- 
pared with that got in the same way Prone iron and nickel, or 
even from hard steel; it was, moreover, more of a pure note 
and less of a hissing noise, Heating in the first place diminished 
this initial sound, so that there came an interval of comparative 
silence, then the sound rose again, and by and by the familiar 
buzz came in; but up to.a bright red heat no maximum was 
reached. On cooling, the phenomena reappearéd in the proper 
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order. 

Cobalt behaves, therefore, just as we should expect from its 
refractory magnetic nature. 

I may mention one curious phenomenon that appeared once 


twice with cobalt and once or twice with a piece of steel. 
cooling, after the maximum was past, the buzz-had died away, 
and a period of gaa dete silence had come, strong beats 
began to be heard, which lasted for a considerable time, and 
then died away as the temperature fell, Various causes for 
these might be assigned. it might have. happened that two 
parts of the metal were at different temperatures, and gave notes 
nearly in unison. It may very well have- been interference 
between notes due to permanent.and temporary magnetism; for 
in cob&lt generally, and with the pace piece of steel in 
question, the minimum was not marked by the absolute silence 
which probably indicates cessation of the sound due to 
ermenent magnetism before that due to temporary magnetism 


Relation to Thermo-eectric Properties. As it seemed to be of 
some interest to connect these magnetic sounds with the curious 
thermo-electric peculiarities of iron and nickel brought to ligħt 
by the recent researches of Prof. Tait,! I askesl the help of hi 
assistant, Dr. C. G, Knott, who has had great experience in 
work of this kind, 

The sounding-wire, a short piece of which was always used in 
order to get the phenomenon was inclosed aldng with a 
double or triple thermo-electric junction in a small tube made by 
rolling up a piece of sheet-copper. The tube was then heated 
up in the blowpipe flame, was a rough way of setting to 
work, but it was sufficient for ous ose. e 

The diagrams (Figs. 1, 2, 3), nade by Mr, Knott, with the ap- 
pended notes, will show theresults. I have given the observations 
made during heating, as being on the whole probably nearest ` 
the mark, e cooling, except in the case of nickel, which was 
inclosed in a wide iron box, and did not require to be raised to a 
yery high temper#ture, was much more rapid than the heating, 

consequently inequalities of temperature due te the different 

ositions of the sounding-wire cad the junction would have 

en”more aprarent., In point of fact the discrepancy was not 
eat, 

F The abscissa in the csse of nickel is the temperature in centi- 
grade degrees, in the other cases it is the electromotive force of a 
junction formed of a certain pair of ae iridium allo: 
(called m and N) mugh used by Tait in his thermoelectdc 
researches, betause their lines on his thermoelectric diagram are 

1 Traas, R. SUE., 1872, 3, vol. xxvil. p. 134, ec. 
e 
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nearly parallel (see p. 140 of the paper above referred to}. The 
ordinate ın all these cases is the the noeléctne power. 

The special feature here is the period of silence at the neutral 
point of N and steel, viz, about 250° C. > 

This observation agrees remarkably well with the theory that 
the initial sound in the case of steel is due to its permanent mag- 
netism ; for, according to Faraday, steel loses its coercitive force 
about the temgerature of boiling almond ofl, See also Marshall 
(Proc, R.S. fa, 1871-72, p. 605). On coo owing doubtless 
to the fact that exposure to a high tem e had softened the 
steel, which was very hard to begin with, no period of absolute 
silence appeared, and beats were heard. i 

It was difficult to distinguish whether the note at B and F was 

eor was not due to the singing of the Bunsen flame, The ob- 
servations, on cooling, exactly corroborated those taken during 
eating. 

It appears to me that these experiments establish that a series 
of sounds are produced by the passage of a varying current 
through etiséd iron, nickel, and cobalt, which depend on 
the fact of their magnetism. They are apparently of the same 
nature as those observed heretofore in magnetising and demag- 
netising iron. 

I believe that the phenomena above described explain the excep- 
tional power of iron wires of considerable thickness, as sounders 
in the wire telephone.” When the iron wire is very thin it is 
moat likely that the effect obtained With thin wires of ordinary 
metals predominates, and it is possible that the magnetic effect 
may in that case be very small, I cannot say, however, that I 
have settled this point, which clearly involves an experimental 
difficulty. 

At all events I hope the above observations will be of sufficient 
interest to attract notice to a subject which has not been much 
studied late, notwithstanding its important bearings on the 
theory of the telephone, and what is of more scientific import- 
ance still, the theory of magnetism in strongly-magnetic bodies, 
a department of physics which stands in as much need of 
additional light as any that I know. G, CHRYSTAL 


INTERNATIONAL METEOROLOGY 


“THE: International Meteorological Committee appointed by 
the Congress of Rome (1879), will hold its first meeting at 
Berne on the gth proximo. 

The following is the programme of questions to be considered 
by the Committee :— 

1. Report on the action of the Committee since the date of the 
Congress at Rome. : 

2. Report of the Polar Conference (Weyprecht’s project) held 
at Hamburg in October, 1879. ` 

3. Proposed Conference for Agricultural Meteorology, sum- 
moned for September 6 at Vienna, 

4. Pro comparison of the Standard Instruments of the 
chief Observatories of E 

5. Proposed Catalogue of Meteorological Observations and of 
Meteorological Works and Memoirs in all languages. 

6. Proposed International Tables for the reduction of obser- 
vations, 

7. Proposal for an International Meteorological Dictionary. 

8. Report on the Meteorological Organisation of England in 
1877, bemg a Supplement to the Fifth Appendix to the Report 
of the Roman Congress. 

9. Proposal by Capt. Hoffmeyer for an International Tele- 
graphic Service for the North Atjantic. 

10. Proposal respecting the exchange of Meteorological Publi- 
cations by post, 

* The Circular concerning the meeting, which is issued by Prof. 

Wild and Mr, Scott, requests all persons wishing to e any 

communications to the Committee to address them to Mr. Scott, 
eat 116, Victoria Street, during the current mont? - 

A private Conference on the relations of Meteorology to 
Agriculture and Forestry will be held at Vienna on September 6. 
The following.is the programme of subjects fgr discussion :— 

1. What are the mutual relations of the meteorological 
elements on vegetation, not only those which are ved to 
exist, but those which are theoretically sup to be probable? 

2. What obser?ations of meteorological elements are to be 
particularlyattended to, with especial refergnce to their influence 
on vegetation ? S 

3. How far, and in what way, can meteorological observa- 

. 





“tories and stations, without interfering with their other work, 


include these observations in their sphere of operation? 

4. Would it not be useful with a view of establishing specia! 
systems pf observations for this object, as, for instance, pheno- 
logical o tions, to prepare general instructions ? 

5. Can, at the present moment meteorological central offices 
issue weather forecasts for the use of agriculture, with reasonable 
prospects of utility, and if this question is answered in the 
affirmative, how can the service be organised as fully as ible? 

Preliminary materials for the answers to these questions will 
be fôund in the Reports of Dr. Lorenz and Dr. Brubns to the 
Roman Congress on Article 35 of the Programme, These 
Reports have also been published separately in German, and 
partially in Frefich in the collection issued by the Central Office 
at Rome of all Reports presented to the Congress, In the latter 
volame the Report of M. Denza on the same subject is to be 

ound. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


A TOWN’s meeting was held at Liverpool last week for the 
parpose of hearing a report from the committee appointed a year 
orgwo ago as to the progress of a scheme for establishing a 
University College in Liverpool. The report showed that in 
spite of bad times i vay gratifying readiness had been exhibited 
on the part of a n of the leading residents of Liverpool 
to contnbute to the n funds, several of whom bad 
promised sums of 10,0007. each for the endowment of different 
chairs. The Earl of Derby had also promised a similar sum, 
the result being that 80,000/. was already insured. The col- 
lege is to be upo the broadest basis, being non-sectarian, and 
offering no disabilities of any kind to intending students, A 
resolution was moved thanking donors to the fund, pledging the 
meeting to the furtherance of the scheme, and recommending 
that the different classes and businesses of the town should form 
themselves into committees for the purpose of canvassing. 


In reply to a question by Sir J. Lawrence on Monday as to 
the embarrassed position of the United College of St. Andrews, 
Sir W. Harcourt stated that the Government would consider the 
report during the recess, with a view to making some proposal 
early next session. n 

A COMMITTEE is to be appointed to inquire as to the existing 
establishments which are available for intemgediate and higher 
educationdn Wales, 


THE Superior Council of Instruction in France has terminated 
its second session. The most notable feature been the 
introduction of descriptive natural history in the eighth class, 
that is, in the first step of classical education. 


SCIENTIFIC SERIALS 


Annalen der Physik und Chemie, No. 6.—On electric expan- 
sion, by G. Quincke.—On the thermal and optical behaviour of 
gases under the influerte of electric discharges, by E. Wiede- 
mann.—On the electro-magnetic rotation of the plane of polari- 
sation of light in gases, by A. Kundt and W. C. Réntgen.—On 
the theory of inconstant galvanic elements, by F. Exner.—On the 
specific heat of water, by A. Wuillner.—On the specific heat of 
mixtures of acetic acid and water, by M. A. von Reiss.—On a 
changed form of thy proof of Maxwell's law of distribution of 
energy, by O. E. Meyer.—Researches on heat-conduction in 
liquids (continued), by H, F. Weber.—On anomalous disper- 
sion in glowing sodium-vapour, by A. Kundt.—On a simple 
method of galvanic calibration of a wire, by V. Strouhal and 
C. Barus.—Explosive actions by ice, by Ed. Hagenbach.—On 
the funnel-valve in evacuated tubes, by W. Holtz, 

No. 7.—Experiments on stationary vibrations of water, by 
G. Kirchhoff and G. Hansemann,—-On the nature of galvanic 
polarisation, by W. Beetz.—Key for electric circuits, by the 

e.—On electric expansion (continued), by G. Quincke.— 
eriments for determmation of an upper limit for the kinetic 
energy of the electric current, by H. R. Hertz.—On fluores- | 
cence, by E, Lommel. —Researches on heat-conduction in liquids; > 
by H. F, Weber.—On the transverse vibrations of a bar of = 
varjable cross-section, by G. Kirchhoff, œ : * 
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SOCIETIES AND ACADEMIES 
LONDON 


Entomological Society, July 7.—J. W. Dunning, M.A., 
vice-president, in the chair.—Mr. Jenner Weir, on behalf of 
Mr. J. W. Douglas, exhibited a female specimen of Noctua 
c-nigrun.—Mr. McLachlan exhibited a piece of sugar-cane from 
Queensland much eaten by some undetermined lepidopterous 
larvee, of which specimens were shown. Mr, W. L. Distant 
was able to state that this was a quite distinct larva from, that 
infesting sugar-canes in Madras, of which he had lately received 
specimens.—Miss Ormerod exhibited specimens of various sugar- 
cane borers from British Guiana, and read not@ thereon.—Mr. 
Distant exhibited a specimen of the larva of Hepialus vivescens, 
the so-called vegeta fe terpillar of New Zealand. The spores 
of Cordtceps pe re falling on this caterpillar, ‘become para- 
sitic, destroying it, and growing therefrom in the form which 
has caused many erroneous statements to be made.—Mr, Bil- 
lups exhibited a larva of Plusia chrysitis and some specimens 
oe an ichneumon (Paxylloma sp.) that was parasitic thereon.— 
Mr. Phipson exhibited a remarkable variety of Ayramets cardui, 
—A note was read from Mr. Sidney Churchill of Teheran on 
Argas persicas.—MMr, Roland Trimen communicated notes on the 
pairing of a butterfly with a moth, and on a supposed female of 
Dorylus heloolus, Linn.—Messrs, Godman and Salvin commyi- 
cated a paper entitled ‘A list of Diurnal Lepidoptera collected 
in the Sierra Nevada of Santa Martf, Columbia, and the 
vicinity.” 
VIENNA 

Imperial Academy of Sciences, May 13.—On the theory 
of Volta’s fundamental experiment, by Prof. Exner. 

June 3.—On a method of indicating the variations of volume 
of the heart, by Prof. Knoll, —The variation of molecular weight 
and molecular refractive power (second part), by Dr. Janovsiy. 
—On preliminary determination of the orbit of the planet (173) 
Belisana, by Herr Ruling. : 

June 10,—Preliminary communication on the spermogonia of 
JEcidiomycetes, by Prof. Rothoy.—On electrical nng- and 
their change of form by the magnet, by Prof. Reitlinger and Dr. 
Wachter.—On the magnetisabilty of iron at high temperatures, 
by Prof, Wassmuth.¢-On the development of gases from metals, 
by Prof, Suess,—-On the path of the camets 1843 I and 18804, 
by Herr Weiss.—On so®called chemical repulsion, by Dr, 
Lecher, 

June 17.—Cotitadeations to an investigation of the phylogeny 
of plant-species, by Prof, v. Ettingshausen.— Optical potices, by 
Prof. v. Lang.—On the localisation of fanctions in the periphery 
of the human brain, by Prof. Exner. 


PARIS 


Academy of Sciences, July 19.—M. Edm. Becquerel in the 
chairg-The following papers were read :—Researches on the 
organic alkalies, by M. Berthelot. This relates to eth lamine 
and trimethylamine, their heat of combustion, &e.—Modifications 
of respiratory movements by muscular exercise, by M. Marey. 
The respiratory curves obtained from young soldiers with a (so- 
called) preumograph show that after a gymnastic course they 
breathe about twice as much air as before; the number of 
respirations is reduced from twenty to twelve per minute, but 
their amplitude is more than quadrupled, At the outset the 
respiration is considerably modified by running (600 m. in about 
four minutes), but after from four or five months’ exercise this 
running has no perceptible effect—On strangthening the im- 
munity of Algerian sheep against splenic fever by preventive 
inoculations; influence of inoculation of the mother on the 
receptivity of the foetus, by M. Chauveau, Direct contact of the 

i organism with the bacteridian elements is not necessary 
to its ulterior sterilisation. Preventive inoculations act on the 
humours proper, which are rendered sterile and sterilising, either 
by removal of substaftces necessary to bacteridian proliferation, 
or rather by addition of matters adverse to this proliferation.— 
On the construction of the dam of Gileppe, Belgium, by M. de 
Lesseps.—Ephemerides of comet 4 1880 (Schabegle), by M. 
Bigourdan.—Reply to a remark of Mr. Sylvester's concerning the 
lessons on the theory of numbers of Dirichlet, by M. Dedekind.— 
On the cause of the fugitive spectra observed by M. Trouvelot on 
the solar limb, by M. Tacchini. He has often observed such spectra 
{attributed by M. Trouvelot to solar disturbances) on passage of 
swallows and other birds across the sun, In simultaneous sob- 
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servations on three days, by Prof, Ricco, at Palermo (wheie birds 
are very rare), no such spectra were recorded; and M. Tacchini 
finds, as one might expect, that they become less frequent as the 
sun rises in the sky,—-On atmospheric electricity, by M. Mascazt. 
His observations at the „College of France are made with a 
Thomson quadrant electrometer, the deflections of the needle 
being transmitted to a pencil, The two pairs of quadrants are 
kept at equal potentials of contrary sign by two poles of a battery 
which communicates with the ground; the needla is connected 
with a vessel letting flow a continuous stream ef water into the 
outer air, Generally the potential of the air, always positive, is 
found much higher and more uniform by night than byiday. 
From 9 p.m, to 3 a.m, it varies little, falls at daybreak, reaches 
a minimum abaut 3 p.m., then rises rapidly to a maximum abont e 
9p.m. (Itis commonly thought there are two maxima, morning 
ond evening ; and two minima, one in the day, the other at 
night. M. Mascart considers insulation has been too much 
neglected. n the alternative currents and the electromotive 
force of the electric arc, by M. Joubert. When the current 
intensity is #7 there is no difference of potential between the 
carbons, but the difference quickly reaches 40 to 50 volts, which 
is preserved nearly constant till the current is again very weak, 
The final fall is very sudden, The dffference of potential 
remains the same during the period of the current, thongh the 
mean intensity of this ye bggoly varied.&-On a new air-thermo- 
meter, by M, Witz. if is a sort of Leslie’s thermometer, 
with one air-globe kept at constant temperature by means 
of a thernfal ator of special form.—On "some fluorised 
combinations ef uranium with the alkaline metals, by `M. 
Ditte.—On the “atomic: weight and the principal propa ties 
of glucium, by MM. Nilson and Pettersson. The atcmic 
weight is 13°65 1f the earth is equal to Gl,O,.—On some com- 
binations belonging to the group of creatines anf creatinines, 
by M. Duvillier.—Action of chloride of ethyl on ethylamines, 
by MM, Duvillier and Buisine.—Action of electrolysis on ben- 
zine, by M. Renard. A new body named isobenzoglycol, 
C,H,{OH), is obtained.—On a peculiar alteration of butcher- 
meat, by M. Poincaré, He has found cylindrical pointed 
elements, with cuticles crossed by lines which seem outlines of 
cells, and granulated. He thinks they may be phases or meta- 
morphoses of tenioides, causing tenia in some eaters of raw 
meat.—On the production of charbon by pasturages, by M. 
Poincaré, ‘The disease was traced in one case to the grass of a 
meadow being constantly wet with a liquid of marshy look; in 
this were found numerous bacteridia like those in the blood, and 
injection of it into a guinea a pis produced charbon,—Observa- 
tions on the origin of fibrillz in the bundles of connective 
tissu&, by M, Laulani¢.—On the Echinida of the tertiary strata 
of Belgium, by M. Cotteau, 
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MULTIPLE SPECTRA? 
Il. 

I CONCLUDED my last article under the above 

headittg ith a reference to the case of carbon, and 
gave the results successively arrived at by Attfield, 
Morren, Watts, and others; these went to show that 
besides the line-spectrum of carbon mapped by Angstrém 
there exists a fluted spectrum of this substénce. 

Now comes my own personal connection with this 
matter, 

In the year 18787 I communicated to the Royal Society 
a paper in which the conclusion was drawn that the 
vapour of carbon was present in the solar atmosphere. 

This conclusion was founded upon the reversal in the 
solar spectrum of a set of flutings in the ultra-violet.2 The 
conclusion that these flutings were due to the vapour of 
carbon, and not to any compolind of carbon, was founded 
upon experiments similar to those emplo in the 
researches of Attfield and Watts, who showed that the 
other almost exactly similar sets of flutings in the visible 
part of the spectrum were seen when several different 
compounds of carbon were exposed to the action of heat 
and electricity. In my photographs the ultra-violet flutings 
appeared under conditions in which carbon was the only 
constant, and it seemed therefore reasonable to assume 
that the flutings were due to carbon itself, and not to any 
compound of carbon; and this not.alone from the previous 
work done in the special case of carbon, but from that 
which had shown that the fluted spectra of sulphur, 
nitrogen, and so forth were really due to these “ele- 
mentary” substances. 

Professors Liveing and Dewar have recently on several 
occasions called this result in question. Prof. Dewar, 
in a paper received by the Royal Society on January 8, 
1880, writes as follows :— 

“The almost impossible problem of eliminating hydrogen 
from masses of carbon, such as can be employed in experi- 
ments of this kind, prove conclusively that the inference 
drawn by Mr. Lockyer, as to the elementary character of 
the so-called carbon spectrum from an examination of 
the arc in dry ghlorine, cannot be regarded as satisfactory, 
seeing that undoubtedly hydrogen was present in the carbon 
used as the poles.” 

Subsequently in a paper received by the Royal Society 
on February 2, Messrs. Liveing and Dewar wrote as 
follows :— 

“Mr. Lockyer (Proc, Roy. Soc, vol. xxvii. p. 308) has 
recently * oBtained a photdera ph of the arc in chlorine, 
which shows the series of fluted bands in the ultra-violet, 
on the strength of which he throws over the conclusion 
of Angström and Thalèn, and draws inferences as to the 
existence of carbon vapour above the chromosphere}in 
the corona] atmosphere of the sun, whiéh, if true, would 
be contrary to all we know of the propeities of carbon. 
We cannot help thinking that these bands were due to the 
presence of a small quantity of nitrogen.” 

It will be seen that on January 8 Mr. Dewar alone 
attributed the flutings to a hydrocarbon, while on Febsuar} 
2 Mr. Dewar, associated with ad Liveing, attributed 


them to anitrocarbon, ° e 
z ap from p. 7- 2 Proc. R. S., No. 187, 1878. 
approrimate ve-length of the brightest ‘member Ea the least 
e edge is 3878, 4 That is, in 1878,—-J, N 
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In fact in the latter paper Messrs, Liveing and Dewar 
published experiments on the spectra of various carbon 
compounds, and from their observations they have drawn’ 
the conclusion that the set of flutings which I have shown 
to be reversed in the solar spectrum is really due to 
cyanogen, and that certain other sets of flutings shown 
by Attfield and Watts to be due to carbon are really due 
to hydrocarbon, 

As Messrs. Liveing and Dewar do not controvert 
the very definite conclusions arrived at by Attfield, 
Morren, Watts, and others, I can only presume that 
they took for granted that all the experimental work 
performed by these men of science was tainted by the 
presence of impurities, and that it was imposible to 
avoid them. I therefore thought it desirable to go over- 
the ground again, modifying the experimental method so 
as to demonstrate the absence of impurities. Indeed I 
have started upon a research which will require some 
time to complete. Still, in the meantime, I have sub- 
titted to the notice of the Royal Society some results 
which I have obtained, which I think settle the whole 
question, and it if the more important to settle it as 
Messrs, Liveing and Dewar have already based upon 
their conclusions theoretical views which appear to me 
likely to mislead, and which I consider to have long been 
shown to be erroneous. To these results I shall now 
refer in this place. 

The tube with which I have experimented is shown. 
in Fig. 1: Aand Bare platinum wires for passing the 
spark inside the tube; Eis a small tube into which carbon 
tetrachloride was introduced; it was drawn out to a long 
narrow orifice to prevent the rapid evaporation of the 
liquid during the exhaustion of the tube. The tube was 
bent upwards and & bulb blow at c in order that the 
spark might be examined with the tube end-on, as it js 
found that after the spark has pasagd-for some time a 
deposit is formed on the sides of the bulb” immediately 
surrounding the platinums, thus obstructing the light. 
After a vacuum had been obtained the tube was allowed 
to remain on the Sprengel pump, to which it was attached 
by a mercury joint for the purpose of obtaining a vacuum 
for a long time, in order that the last traces ofair and 
moisture might be expelled by the slow evaporation of the 
liquid. 

‘The carbon tetrachloride was prepared by Dr. Hodg- 
kinson, who very &indly supplied me with sufficient for 
my experiments. 

On passing the spark without the jar in this tube, 
the spectrum observed consists of those sets of flutings 
which, accordjng to Messrs. Liveing and Dewar, are due 
to hydrocarbon, and the set of flutings which is reversed 
in the sun, and ascribed by Messrs. Liveing and Dewar 
to cyanogen, also appears in a photograph of the violet end 
of the spectrum, Fig. 2. On connecting a Leyden jar with 
the coil and then passing the spark the futings almost 
entirely vanish and the line spectr@of chlorine and carbon 
take the place of the flutings without either a line of 
hydrogen or a line of nitrogen being visible. 

Asa long experience has taught me that these tubes 
often leak slightly at the platinums after they are detached 
from the pump, so that the evidence of such a pièce justi, 


(eat if is only good for a short time, I took’ the occasion 


afforded by a visit of Dy. Schuster tomy borato while 
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the experiments were being made to get my observations 
confirmed. He has been good enough to write me the 
following letter and to allow me to give it here :— 


“ March 21 

“My DEAR LOCKYER,—The following is an account of 
the experiment which I saw performed ın your laboratory 
on Monday, March 15 :— ` 

“A tube containing carbon-tetrachloride was attached to 
the Sprengel pump. As exhaustion proceeded the air was 
poy displaced by the vapour of the tetrachloride. 

e ciectrodes were a few millimetres apart. If the spark 
was taken without a condenser in the’ vapour the well- 


y 
ugain, and the same carbon bands were seen as before: 
These bands, therefore, show themselves with great 
brilliancy when a strong and peed spark does-not 
reveal the presence efther of hydrogen, or nitrogen. 
“March 21, 1880 (Signed) ARTHUR SCHUSTER”? 


This result, which entirely endorses the work of Attfield 
and Watts, has been controlled by many other experi- 
ments. I have also repeated Morren’s experiment and 
confirm it, and I have also found that the undoubted 
spectrum of cyanogen is visible neither in the electric arc 
-nor in the surrounding flame. 

Henge then in the case of carbon, as in the prior cases 





the view chat a body may have a fluted spectrum of 
compound origin as well as a line spectrum. ad 
This conclusion is greatly strengthened by the prelimi- 
nary discussion of a considerable number of photographs of 
the spectra of various carbon compounds. z 
A general comparison of the photographs first enables 
us to isolate the lines.in the blue and ultra-violet portions 
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known carbon bands first observed by Swan in the 
spectrum of a candle were seen with great brilliancy; I 

so saw the blue band which you said was identical in 
position with one of the blue bands seen in the flame of 
cyanogen or in the spectrum of the electric arc. When 
the condenser and air-break were introduced this spectrum 
gave way to a line spéctrum in which I could, recognise 
the lines of chlorine. - The lines of nitrogen utre nE, 
not a trace of the principal double line if iRe green being 
seen, The ‘hydrogen line Ha(C) was faintly visible when 
I first observed the spectrum, but it got gradually weaker 
and jinally disappeared altogether. n this line was 
no longer visible the condenser was taken out of circuit 


Xe 


of hydrogen, nitrogen-and the like, those who hold that 
the flutings ate -due to impurities must, itewould seem, 
abandon their position; for the flutings are usdoubtedly 
produced by carbon vapour. Nor is this all; the sugges- 
tion that the various difficulties which have always been 
acknowledged to attend observations of this substance 
may ineall probability be due to the fact that the sets of 
carbon flutings represent different molecular groupings of 
carbon, in addition to that or those which give us the line 
spectrum, and that the tension of the current used now 
brings one set of flutings into prominence and now 
another, seems also justified by the facts. This suggests 


In this mannér the lines seen in the photographs of 
the spectra of CCl, C,H, CN, CHI, CS,, CO, CO, 
&c,, have been mapped, and both the common and special 
lines and flutings itis determined. 

. The phenomena seen with more or less constancy are 
a bite line, with a wave-length of 4266; a set of blue 
flutings, extending from 4215 tq 4151 ; and another set of 


Pethe spectrum (wave-lengths 4300-3800) of the substance “ultra-violet fittings, which extend from 3885 to 3843 (all 


associated with the darbon in each case, 
e e 


ə| approximate numbers). 
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In a photograph of the spectrum of the electric arc (with | flutings and the blue line (4266) are also visible, whilst 
a weak battery) between carbon poles in an atmosphere | the blue flutings become fainter. 
of chlorine, the blue flutings alone are visible, whilst, when | From this we may assume, in accordance with the 
the spark is -similarly photographed, the ultra-violet | working hypothesis of a series of different temperature 


Highest temperature, 
Intermediate, 


"A 
Lowest temperature, 





Fic. 3.—Action of three different temperatures on a byporhetieai sureties BREA three- stages of complete dissociation, 


furnaces, as set forth in the paper of December, 1878 Gee series of horizons forming a perfect gradation between the 
Fig. 3), that the different flutings’ and the line. corréspond | spectrum which contains the blue line alone and that which 
to different temperature speotra, the Blue flutings to the contains'the blue fluting alone (Fig. 4). In comparing the 
lowest and the blue line to the highest temperature, whilst | spectra of carbon under different conditions, I find this to 
the ultra-violet flutings occupy an intermediate position. *|bé true, The blue line never appears in conjunction with 

According to this working Aypothesis there oe Be a i |ie blue flutings, unless the ultra-violet fiutings are also 


Highest Temperature. 


Lowest Temperature. 





Fic. 4.—Spectra of PURI PE intermediateBEurraces, ass. ming that the ‘Sania are not gemopletely d dissociated, 


present. In other words, the highest and the lowest | to construct a map, which not only i indicates the mere 
hypothetical temperature spectra are never visible to-| presence or absence of the lines “and their relative. 
gether without the spectrum of the intermediate hypo” | intensities, but shows a perfect gradation between the 
thetical temperature. spectrum which contains the line alone and that which 

But this is not all. By placing the spectra of the sub- | contains the blue flutings alone (Fig. 5). I ‘would point 
stances at different heat-levels, so to speak, I was enabled | out that there is nothing theoretical in this map, All the 


` Spark in Cpg 
and Ij. 


‘Spark CO. 


es. 
Arc in Cl (B). 


Lowest temperature. n AO. 
e 





LFrG®:.—The photographed spectra of some carbon compounds, 


horizons depicted are copied from photographs of cqrbom , seen that, while the blue line{gradually thins out, the ultra- 
under the cénditions indicated, and theory has” merely | violet fintings appear first and grow in intensity. As 
enabled me to arrange them $s order. these increase the blue flutings become visible, and 

This map I submit, therefore, bears out the hypothesis further, as the latter augments and the line disappears? 
of differences ‘of femperature indicated above, for it is | the ultra-violet flutings gradually die but altogether. 


> . e ` 
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It is philosophical to infer from these observations that 
not only are the line and flutings in question produced by 
carbon, but that the blue line (4266), since it is visible at 
the highest temperature, corresponds to the most simple 
molecular grouping we have reached in the experiments, 
and the flutings to others more complex. 

The result to which attention is most to be directed in 
this place is that touching the two sets of flutings, and 
should future research justify the double conclusion (1) 
that these flutings are truly due to carbon, a result I 
accept, though it is denied by Ångström fnd Thalén; 
and (2) that the different flutings really represent the 
vibrations of different molecular groupings ; a great step, 
and onedn the direction of simplification, will have been 
gained. ó 

Indeed it is much to be hoped that this ground will be 
at once worked over again by men of science who are 
both honest and competent : that the truth is sure to gain 
by such work is a truism. i 

I have so often taken occasion to refer with admiratio» 
to the work of Ångström and Thalép that I shall nòt 
be misunderstood when I say that their conclusions, to 
which such prominence is given, and on which such great 
stress is laid by Messrs. Liveing and Dewar, rest more 
upon theory and analogy than upon experiment. 

Their work, undertaken at a time when the existence 
of so-called “double spectra” was not established upon 
the firm basis that it has now, and when there was no 
idea that the spectrum recorded for us the results of suc- 
cessive dissociations, gave, as I have previously taken 
occasion to state, the benefit of the doubt in favour of 
flutings being due to compounds, and it was thought less 
improbable that gen or acetylene should have two 
spectra than that carbon, or hydrogen should possess 
them. è 
Indeed, later resggrches have thrown doubt upon the 
view that the fluted spectra of aluminium and magaesium 
are entirely due to the oxides of those metals instead 
of to the metals themselves—and this is the very basis 
of the analogy which Angstrom and Thalén employed, 

The importance of the observations to which I have 
referred, is all the greater because of the general con- 
clusions touching other spectra which may be drawn from 
them. Thus from what I have shown it will be clear that 
if my view is correct the conclusions’ drawn* by Messrs, 
Liveing and Dewar from the assumed hydrogen-carbon 
bands touching both the spectrum of magnesium and the 
spectra of comets, are entirely invalid. These conclusions 
are best given in their own words :—~ 





“The similarity in the character of the magnesium- 
hydrogen spectrum, which we have described, to the 
green bands of the hydrocarbons is very striking. We 

ave similar bright maxima of light, succeeded by long 
drawn-out series of fine lines, decreasing in intensity 
towards the more refrangible side, This peculiarity, 
common to both, impels the belief that it is a consequence 
of a similarity of constitution in the two cases, and that 
magnesium forms with hydrogen a compound analogous 
to acetylene, In this connection the very simple velation 
(2:1) between the atomic weights of magnesium and 
carbon is worthy of note, as well as the power which 
magnesium hag in common with carbon as if now 
Appears, of combining directly with nitrogen. We may 


° 
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with some reason expect to. find a magnesium-nitrogen 
spectrum....  . 


“The interest attaching to the question of the constitu- 
tion of comets, especially-sinte the discovery by Huggins 
that the spectra of various comets are all identical with 
the hydrocarbon spectrum, naturally leadg to some 
speculation in connection with conclusions to ‘which our 
experiments point. Provided we admit *that materials of 
the comet contain ready-formed hydrocarbons, and that 
oxidation may take place, then the acetylene spectrum 
might be produced at comparatively low temperatures 
without any trdte of the cyanogen spectrum or of metallic 
lines, If, on the other hand, we assume only the presence 
of uncombined carbon and -hydrogen, we know that the 
acetylene spectrum can only be produced at a very high 
temperature, and if nitrogen were also present that we 
should have the cyanogen spectrum as well. Either, then, 
the first-supposition is the true one, not disproving [the 
presence of. nitrogen, or else the atmogphere which the 
comet meets is hydrogen only, and contains no nitrogen.” 

The importance of the question het® treated of comes 
out very well from these two extracts. We find the 
same spectral phenomenon at once called into court, and 
very properly called in, both to suggest the existence of 
chemical substances of which the chemist has never 
dreamt, and to explain the chemical nature of a large group 
of celestial bodies.? ° 

There is little doubt that when a complete consensus 
of opinion is arrived at among the workers, other sugges- 
tions more far reaching still will be derived from the 
prosecution of these inquiries. For the present, however, 
the chief point to bear in mind is that both in line-spectra 
and in fluted spectra we have indications which I think 
favour the view that in each case the originsis compound 
rather than simple. J. NORMAN LOCKYER 

Oban, July 20 





« THE EDUCATION DEBATE 


HE chorus of approval with which Mr, Mundella’s 
report on the progress of elementary education was 
received on Monday cannot but be gratifying to all who 
have at heart the highest welfare of the country. With 
one or tivo unimportant exceptions—members whose vision 
is so bizarre as to discern communism in the education of 
the children of the working classes, and who connect the 
jncrease of weeds with the spread of education—what 
criticism there was referred to details of method. All the 
members whose opinions are of any weight agreed that vast 
good had resulted to the country by the working of the 
Code. As to the special subjects, among which science 
is included, the weight of opinfon was decideflly in favour 
of their retention. The greatest friends of the Fourth 
Schedule will admit that there is still much room for im- 
provement in the teaching of these subjects ; it cannot be 
expected that so great a novelty in the system of ele- 
mentary education in the country can all dt once be 
taught to perfection. About the success of the compulsory 
system of education*it may be said that the House was all 
but unanimous. The analogy between the treatment of 


2 Wih special reference to this last question, that of etary spectra, 
one of acknowledged difficulty, I may perhaps be p to add here 
aby wey of note that the view ut fo some years ago touching the 
relation of this speetrum to thi o the nebule has been lately strengthened 


by the observation that at a low temperature one of the bnghtest linds.in the 
spectrum of iron is that coincident with the "chief {Hno ‘iny the’ nebula- 
spectrum ‘ 
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seem to accord well with the statement above (July 31) that he 
had only ‘‘just ascertained” the fact to his ‘great surprise.” 
—Ep.] 


Subterranean Kaolinisation 


A YEAw ago Mr. John Arthur Phillips, in criticising, before 
the Geologica Soeiety, my theory of kaolinisation as a source of 
superficial rock temperatures, made a point which is interesting 
in its bearing upon the composition of derived or secondary 
lithological products. He endeavoured to ascertain the number 
of tons of felspathic rock that must be yearly ķaolimsed in order 
to supply the quantity of alkalies known to be contained in the 
mine waters of the Comstock silver lode in Nevada, and in doing 
so he began with the supposition that in the process of kaolinisa- 
tion aX of the alkali in the felspar goes into solution and is re- 
moved. This assumption is undoubtedly incorrect, for even the 
surface clays which are deposited from running water, and there- 
fore must have been subjected to a maximum leaching, almost 
invariably contain potassic and sodic salts, as any one may learn 
by studying the sifbject of fireclays. ; 

But when the clay is formed by the alteration of rock at great 
depths, beyond the fine of ready drainage and in the presence of 
a minimum quantity of water, product is, or may be, quite 
different from the clay of sedimentary deposition, It is in fact 
merely the original rock hydrated, and from the example given 
in the Comstock region the alteration product, does not seem to 
lose much, if any, of its original alkalies. This is demonstrated 
by the analyses given in Mr. King’s Report on the Fortieth 
Parallel, Al the existing analyses of the clays in this region 
were e on specimens obtained in the first thousand feet of 
depth, and most of them were taken within 500 feet of the sur- 
face, That is, they all come from the region of active drainage, the 
oxidising and other effects of atmospheric action being well marked 
inthis lodedown to the depth of 600 feet. The meanof fouranalyses 
of clays shows 4°72 of alkalies and 10°86 of water, CO, and P,O;. 
One of the specimens has been very strongly altered, ‘having lost 
about I0 cent of silica, while another seems to have gained 
about as much of the same constituent. As to the composi- 
tion of the original rocks (propylite and andesite, ) it is impossible 
to be exact; for the alteration in the region has been so extensive 
and thorough that all attempts to obtain an unaltered specimen 
have failed. The least altered specimen of propylite from the 
vigis range of mountains in which this lode is found contains 
5°08 per cent. of alkalies, with 1'02 loss by ignition. The most 
altered specimen contained 5'26 per cent. of alkalies, and 6°54 


loss b ition. Andesite showed in the least altered specimen 
4°7 ies and 2°8 loss; in the most altered specimen 7°37 
alkalies and 4'35 loss, It 1s impossible to compare the clays of 


this district with ungltered rock from other localities, for the 
reason that the composition of these eruptive rocks varies strongly, 

jally in the percentage of alkalies. On the whole I think 
that any one who will compare the tables of analysis given in 
vols. i. and iti, of Mr. King's work will be convaced of the 
truth of what I have asserted above~that subterranean kaolini- 
sation is merely the hydration of a rock in place without other 
serious alteration. e fact has importance in its relation to 
the origin of some hydiated aluminous rocks. 

Mr. Phillips alenlates that the average proportion of alkalies 
in these rocks is 6'4 per cent., that 813 tons of alkalies are 
removed yearly in the mine waters, and that ‘fit consequently 
follows” the fe ip 12,703 tons of rock ‘‘must be 


That heis not acquainted 
with the iar and remarkable conditions of the Comstock is 
not surprising, for the lode receives but little attention, and that 
of the mos? hasty kind, from visitors,’ I ask your permission to 
pt the following summary of facts which rebut Mr. Phillips’ 
criticism :— 

I. The removal of alkalies in subterrafean kaolinisation, if it 
is judged by the existing incomplete series of analyses, seems to 
vary from less than one-fifth of the quantity of alkaliesin the 
present rock down to almost nothing. 

2, The whole results of keolinisatign are not represented iq 
the mine waters, In the vast areas of dry roek alteration has 
been extensive, and seems to be going on now by means of 
water-vapour, and gone of this action supplies alkalies to the 
mine waters. 

3. The liberation of hot gas which is an accompanimegt of 
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kaolinisation by atmospheric waters conveys the heat produced 
in the dry areas to all parts of the mass, and especially to such 
channels as watercourses and mine-openings, 

4. Kaolinisation in the Comstock region is not produced by 
the action of cold water on cold rock, but by the combination 
of water and rock, both already heated before the action to vi 


nearly the temperature they attain after it, 
is cumulative, its present temperature being mainly the result 
of ages of previous kaolinisation, the heating effects of which were 
preserved from dissipation by a blanket of rock 1,000 feet thick. 
The water which takes part in the action at existing depths of 
the mine has been heated by its percolation through 1,000 to 
1,500 feet of hot rock lying below the blanket spoken of. Mr. 
Phillips calculates that 85° are added to the temperature, but in 
fact the actual increment of temperature by kaolinisation fs, in 
the locality given, but a small fraction of this quantity. Con- 
sidering the small rainfall of Nevada, and the depth at which the 
waters are now drawn from the rocks, and the perfect correspon- 
dence of depth and temperature, it is more probable that the 
actual gain of heat does not exceed one or two degrees, and may 
even be less. 

5. Mr. Phillips’ calculation that 330 tons of water are heated 
by the kaolinisation of one ton of rock has no foundation in the 

known facts, but is probably more than 99 per cent. from the 

truth. His further grror in supposing that the increment of heat 
is 85° F. instead of geing in the neighbourhood of 1°, as is more 

bable, relieves his criticism of whatever weight it might have 
1f it had been adjusted to the well-known facts of the case, 

115, Broadway, New York, June 17 JOHN A. CHURCH 


The heat of the roc 





“On a Mode of Explaining the Transverse Vibrations 
of Light” 


I VENTURE to call attention to what appears 
(possibly) an objection to the views advanced by Mr. S. Tolver 

reston in his interesting article, “On a Mode of Explaining 
the Transverse Vibrations of Light” (NATURE, vol. xxi. p. 
258). Mr. Freatonie hypothesis neers to be a special 
modification o rey e iajity being that the cor- 
puscles which by teir impact @ the cage-atoms of ordinary 
matter cause gravitation, are also the carriers of some vector 
property, the cha in which constitute radiant energy, and 
that in fact there is no ether except ja% ‘this assemb of 
minuté corpuscles co-existing in the ultra-gaseous state (i,¢,, with 
a mean free path of great length). Now, as far as I can gee, 
itis a strict corollary from this exceedingly fascingting hypo- 
thesis that the velocity of propagation of gravity*must be iden- 
tical with that of light. In other words, the acceleration of a 
material particle at any instant (I) caused by the attraction of a 
second particle must be directed to the spot occupied by that 
second particle, not at the instant I, but at some instant prior to 
I, the interval between the two instants being the time taken by 
the ultramundane corpuscles, and therefore by light, to travel 
from the one icle to the other. But do not the observed 
planetary motions yecessitate the assumption that gravity, even 
if propagated in time at all, is propagated with a velocity vastly 
in excess of that of light? At any rate this statement is fre- 
quently met with in discussions on the nature of gravity, and is 
much prized by advocates of ‘‘action at a distance.” If it is 
true, does it not constitvte a fatal objection to Mr. Preston’s 


poet ° 
ome two years ago it occurred to me that the ether might 
consist of particles in the ultra-gaseous state, ani might thus, in 
accordance with Lesage’s hypothesis, give rise to the mutual 
gravitation of the grosser atoms immersed in it. I was then 
unaware of the late Prof. Clerk Maxwell’s suggestion that these 
particles, by being the carriers of some vector property under- 
oing periodic reversal, might account for the propagation of 
Pehr; and vaguely hoped that it might receive some explanation 
from the fact, also discovered by Clerk Maxwell, that a body in 
the ultm-gaseous slate behaves like a solid towards any confining 
boundaries to the extent that, like a solid, it opposes a certain 
resistance to change of shape. But I deemed the whole theory 
to labour under the fatal objection of not giving a sufficient 
velocity of propagation to gravity. æ” 
I write in the hope that Mr. Preston or another of your 
readers will inform me whether my objection is a valid one, 
pA W. FRANKLAND 
Registrat-General’s Office, Wellington, New Zealand, May 6 
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Expansion of Glass by Heat 


THE reproduction in your ‘‘ Physical Notes” (NATURE, vol. 
xxii. p. 157) of Mr. R. H. Ridout’s neat experiment for illus- 
trating the ‘‘ Expansion of Glass by Heat” (Phi, Mag. for 
pea 1880), re to mind an equally striking method of ex- 

ibiting this property of glass to a class of students in physics. 
Select a straight glass tube 50 or 6o centimetres in length and 
I or 2 centimetres in diameter. Place it transversely in front of 
a fire, in a horizontal position, properly supported near its two 
ends on two horizontally-adjusted rods of hard smooth wood of 
about the same diameter as the tube; the glass tube will gradu- 
ally roll towards the fire. Now let the supporting*rods be trans- 
ferred to either side of the centre of the tube, so as to support it 
near its middle; the tube will now gradually roll from the fire. 

Tt is scarcely necessary to remind the reader that the greater 
dilatation of the glass on the side of the tube which 1s nearer 
the fire renders it curved, with the convexity next to the source 
of heat, so that, when supported near the ends, the falling of 
the central parts of the curved tube rolls it “wards the fre; 
but when supported near the middle the falling of the ends of 
the similarly curved tube rolls ıt from: the fire. These experi- 
ments, it is evident, succeed better when the co/d tube is first 
adjusted near the fire than when it has been so long exposed to 
the action of the heat as to have become heated throughout itt 
mass, 

It seems that about the year 1740 this bahaviour of glass tubes 
under similar conditions was noticed by Mr. C. Orme, of Ashby 
de la Zouch, while heating some barometer tubes. The Rev. 
Granville Wheler, who carefully verified the experiments of Mr. 
Orme, very correctly ascribes the phenomena to the distortion of 
the tube due to the action of heat (vide Phi. Trans., No. 476; 
also Edinburgh Encyclopedia, ist Am. ed., 1832, vol. ix. 
article ‘‘ Glass,” p. 773). Nevertheless ın the United States 
this behaviour of glass tubes, when placed before a fire, has been 
frequently classed among the senexplained mysteries of glass! As 
recently as 1865 Mr. Deming Jarves, of Boston, in his little 
volume entitled ‘‘ Reminiscences of Glass-Making,” p. 10 (2nd 
ed., N.Y., 1865), refers to the phenomena, but with not one 
word of explanation. In fact not long ago some of our semi- 
scientific journals characterised these phenomena as mysterious 
and tnexplicab’e. Hence I have for the last twenty or thi 
years employed such experimgnts, not onl¥ as exhibiting visió 
manifestations of the expansion of glass, but also as affording an 
tnstructive and significant illustration of how completely the most 
obvious mechanical rBults may be overlooked or obscured under 
the inspiration of the propensity to seek for the marvellous in 
nature | JOHN LECONTE 

Berkeley, California, July 3 





Fascination in Man 


HAVING frequently seen it stated in popular works on natural 
history a$ well as in some books of travels (chiefly Australan) 
that certain snakes possessed the power of so fascinating, with 
their gaze, birds and other creatures as to be able to seize upon 
and devour them without any difficulty, I am induced to inquire 
if such a power is peculiar to the serpent tbe or not, and inci- 
dentally to ask if any instances of its influence or extension can 
be traced, up the scale of creation, to man himself. Being of 
opinion that such is the case, while it has occurred to me that 
many of the fatal accidents that occur in the streets of large 
cities, such a. London, &c., might be ascribed to some such 
agency or sensation, I am induced to call attention 'to the cir- 
cumstance in these , and to submit the following as my 
own personal contributions towards the inquiry :-— 

Describing certain incidents of the siege of Gibraltar, Drink- 
water says, ‘f History,” p. 75, that ‘fon the gth Lieut, Lowe 

. « lost his leg by a shot on the slope of the hill under the 
castle,” and the italics are mine throughout. ‘‘ He saw the shot 
before the fatal effect, but was fascinated to the spot. This 
sudden arrest of the faculties was not uncommon. Several 
instances occurred to my own observation where men totally free 
have had their senses so engaged by a shell in its desc&it that, 
though sensible of their danger, even so far as to cry for assistance, 
they have been immediately fixed to the place, But what is more 
remarkable, these men have so instantaneously recovered them- 
Soles on its fall tò the ground as to remove to a place of safety 
before the shell burst.” è 

Alluding to the first casualty that ocgurred at Cawnpore during 
the siege of the entrénchment there in 1857, Mowbray Thom- 
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son says (‘f The Story of Cawnpore,” p. 66) that ‘several of us 
saw the ball bounding towards us, and he (McGuire) evidently 
saw it, but, dike many others whom 1 saw fall at different times, 
he seemed fascinated to the spot” ; and an old and now deceased 
departmental friend, who went through the whole Crimean 
campaign, assured me that he was once transfixed (fgscinated, he 
called it) after this fashion in presence of a shell that he saw 
issuing from Sebastopol, and whose every gymtion in the air he 
could count. Other military friends have discussed the point 
with me in hia ame yss EH I think nme 5 some allusion to 
it in one or other of the works of Larry, Guthrie, Ballingall, or 
others of that ilk- W. CURRAN 
Warrington 





Monkeys in the West Indies 


In consequence of my removal from the West Indies to the 
West Coast of Africa, and of illness since my arrival here, I 
have not until now had tıme to read in the back numbers ot 
NATURE the controversy on the subject of ‘f Monkeys in the 
West Indies,” which, it may be said, I created by my com- 
munication in NATURE, vol. xxi. p. 131. I trust, therefore, I 
now may be permitted to reappear on the scene and to sum up 
my case. 

In my communication I quoted, from Prof. Mivart's lecture 
on “Tails,” an extract which appeared in your columns 
(NATURE, vol. xx. p. 510), viz.: ‘ Monkeys are scattered over 
almost all the warmest parts of the earth save the West Indies, 
Madagascar, New Guinea, and Australia,” and I added, with 
the utmost respect for Prof, Mivart, that the above, statement 
was not ‘quite correct,” adducing as proof the fact that ‘they 
were found in St. Kitts, Nevis, and Trinidad. Mr. Sclater, 
F.R.S., the distinguished zoologist, answered my letter (NATURE, 
vol. xxi. p. 153), explaining that Prof. Mivart was correct in his 
statement; that the monkeys of St. Kitts were not ‘indi- 
genous” to that island, and that Trinidad originally was part of 
the mainland of South America, Mr. Sclater said nothing 
about the Nevis monkey. Dr, Imray of Dominica follow 
with a quotation from Père Labat (NATURE, voh xxi. p. 371), 
ag as regards St, Kitts and Trinidad, the monkey question was 

osed, 

But it subsequently came to my knowledge, through hearsay 
crianca that monkeys existed in large numbers in Grenada, 
one of the Windward group of islands, although travellers and 
historians from the time of Père du Tertre to that’ of Bryan 
Edward’ seemed to be ignorant of the fact. As I had left the 
West Indies when I obtained this information, I at once called 
Dr. Imray’s attention to it, begging him to ascertain its accu- 
racy and then to communicate with NATURE Dr, Imray has 
done so (NATURE, vol, xxii. p. 77), and, by a curious coincid- 
ence, his letter appears in the same number in which a Grenada 
correspondent, signing himself D. G. G., charges me with being 
“quite as much in error as Prof. Mivart,” and makes me say 
that “zke only islands in; the West Indies where n $ are 
to be found are St. Christopher [ie St. Kitts] and Nevis.” The 
italics are my own, but I think D. G. G. should at least be 
careful to quote accurately, 

Ihave no wish to farther on your valuable space. 
What I desired to show and what I have shown is that monkeys 
do exist in many of the West India Islands, and that, although 
nearly four hundred years have passed away since the discovery 
of the islands, their natural histpry is still verg imperfectly 
known. And yet these islands are within easy steaming distance 
from England; they are inhabited by people whose kindness 
and hospitality to visitors are proverbial. Their mountains afford 
all the varieties of healthy climate, and for the botanist, the 
geologist, the entomologist, and the man of science generally, 
there are few, if an§, richer fields of instruction and enjoyment, 

Government House, Cape Coast Castle, Epmutp Warr 

Gold Coast, July 3 





5 Utricularia 


CAN any of the readers of NATURE inform nfe whether the 
gbarp clicking noises prqduced on, removing Utriculariæ from 
the water (parficularly for the first time) have been noticed or 
described? I have not succeeded in determining the species, as 
the plants are not yet in flower. R J. W. CLARK 

R.LE, College, Cooper’s Hill, July 30 . 
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The British Association and Provincial Scientific 
Societies 


Tux list of delegates of provincial scientific societies prefixed 
to the list of members attending the annual meeting of thg 
British Association having appeared to me to be practicall 
useless, being in 1ealty merely a list of ‘‘temporary members” 
of the general qommpittee—with the object of making it of some 
value to the societies represented, and also eventually to the 
Association, I suggested, at the meeting at Bradford last year, 
an alteration in the rule of the Association which affects this list 
of delegates. My snggestion being favourably received by the 
Council, the alteration proposed was adopted ata meeting of the 
General Committee. 

The effect of this alteration is toadmit as a temporary member 
of the Committee the secretary of any scientific society publishing 
Transactions as well as the president, or in his absence a delegate 
representing him. My object in proposing it was, as I then 
stated, to admit of a meeting or conference of the presidents 
and secretaries of societies thus re nted being convened 
under. the auspices of the Association, at which matters 
concerning such societies (their management more especially) 
might be talked over and ed, &c., a thing which could 
not be attempted in the absenc® of the secretaries, they, as a 
rule, having almost the entire management of their societies. 

As the revised rule first comes into operation at the approach- 
ing meeting of the Association at Swansea, I should be glad if 

ou will draw attention to it, either by the’insertion of this 
etter or in any other way. JOHN HopxINson 

p Hon, Sec. Herts. Nat. Hist. Soc. 
_ Wansfotd House, Watford, July 24 





Intellect in Brutes 


Tue following story was told me by the mistress of the dog 
herself. The event occurred in a small village in Essex, some 


years ago. 

“A little black {and white King Charles, beloved by its 
mistress, but nôt by its master, was one day lying on a rug in 
the drawingsroom when the master came in, having just paid its 
tax. He said: ‘I have just pard that dog’s tax’; and looking at 
it with a severe expression added : ‘and he’s not worth his tax.” 
The little dog immediately got up, and with a crestfallen appear- 
ance put its tall between its legs and left the room. It was 
never seen nor was it ever heard of again, qithough 
inquiries were made at the time in every direction. 

GEORGE HENSLOW 





Chipped Flints 


A rw days ago a man who had been cutting turf in this neigh- 
bourhood came to tell me that he found a quantity of small flints 
at the bottom of the ‘‘bog-hole,” and he brought some of them 
for my inspection, Seeing that they all bore very obvious marks 
of handicraft, while a few were more or less rudely shaped lke 
arrow-heads, I immediately went to the place, accompanied by 
the man, and succeeded in getting a number of imens, of 
which some fifty or sixty show pretty plainly the Jeiz of the 
workman. Among them are a few white flints, evidently from 
the Chalk, and indeed with some chalk attached to them. This 
is worthy of r k, as there 1s no chalk nearer than the North 
of Ireland, nor are there any®chalk flints among the boulders 
here, where the drift was unmistakably denved from the lime- 
stone, silurian, mica slate, and syenite rocks of the west and 
south-west. The other flints are black, lke the chert, which 
occurs plentifully enough in the carboniferous lower limestone 
formation of the district. Several pieces of charcoal were mixed 
with the flints, showing probably that fire was used in breaking 
them up in the first instance. The final operation of chipping 
seems to have been done with a very delicately-pointed instru- 
ment, not thicker than a large sewing-ned@tile. Its marks, both 
where it struck off the chip and where it failed to do so, are as 
plain and fresh-looking as if they were made quite recently, It 
must have beer used as a punch and worked with a er, 
and there must have been some contrivance like a vice to hold the 
flint during the operation. ft is realfy hard to«think that the 
instrument with a point at once so minute and powerful could 
be other than metallic; but then, if there was metal available, 
why have recourse # flint? Perhaps these flints might be re- 
ferred to a time late in the neolithic period, edurmg gee 
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transition from stone to metal, when the latter, being scarce, 
was used only for tools. At one time I fancied that I made a 
capital discovery of metallic particles struck of and lodged in 
the stone, but with a pocket lens they were found to be only 
specks of pyritea, A small sandstone slab, quite smooth on one 
side, lay among the flints, but it was either taken away or thrown 
into one of the turf holes filled with water before I came to the 
place, and I failed to find it. By its impression in the turf 
which remained untouched it appeared that one surface was 
quite polished. The other was described as rough. Whether it 
was used in the manufacture of the arrow-heads or not I cannot 
surmise. The shape of a large sandstone pebble that I found 
might suggest its use as a hammer, but it showed no signs of 
abrasion. At one time there must have been at least twelve feet 
of turf over the flints. They lay immediately above the roots of 
a pine close to a short piece of the stem that remaingd. The 
tree was most probably growing when the flints were worked, 
and it may be of some interest to note that the craftsman 
selected the shade or solitude of a wood for his atelier. 

In this bog is found the striking phenomenon of two growths 
of trees, one overlying the other, The lower was chiefly pine, 
identical with, or nearly allied to, the P. sylvestris, and rooted in 
the drift clay or gravel, The upper trees were principally oak, 
end grew in the turf formed from the prostrate wood that 
preceded them. This is remarkable, shoving a wide diference 
in the habitats of bof: kinds and those of their representatives 
of the present day, when we find the oak growing im clayey soils, 
while ın general the moor agrees well with the firs and pines, 


J. BIRMINGHAM 
Milbrook, Tuam, July 12 





Lunar Rainbows 


THE following communication has been forwarded to me by 
a lady of considerable ability, and can be relied upon. Asa 
lunar rainbow is a rare phenomenon, perhaps you may deem the 
notice worthy of a place in NATURE, J. Kine Watts 

St. Ives, Hunts., July 30 

“On July 19 a most brilliant lunar rainbow was visible in 
this village of Over, Cambridgeshire, and was observed by other 
poroms as well as by 0 ieee For sevel days previously there 

been a successionfof violent storms, with much thunder and 

lightning, and the falling Sf vast quantities of rain. The whole 
atmosphere was evidently in a very perturbed condition, with 
considerable electrical disturbance. Fhespitd had for several 
days préviously been exceedingly variable, veering from point to 
point with rapidity, and on the day in question it had veered 
much from one point to another, At ro p.m. the wind blew 
strong and steadily from the south-west, thereby driving the 
great masses of cloud to the north-east. To the front of the 
position I was in, the clouds had been pushed or rolled up into 
a dark mass extending from the north, north-east, east, and 
nearly to the south-east, up to the zenith, so that one p8rtion of 
the horizon was cloudless and the other portion black and 
sombre. The moon was very clear and nearly to the full The 
sky had a singular appearance, one part being most brilliant and 
clear, and the moon riding ın it free from every particle of 
cloud, and the other part to the north-east was most intensely 
dark, At 10.35 a beautiful and brillant silvery white arch was 
formed (north-east), extending nearly from the zenith down to 
the horizon. The arch was most perfect in all respects. The 
force of the wind had abated. There were no prismatic colours 
visible, but thes whole arch, standing out, as it were, in bold 
relief on the black cloud, had a most awe-like but beautiful 
appearance, and the sight can never be forgotten. The si 
phenomenon was brilliantly visible for a considerable length of 
tme, thereby clearly indicating the slow progress at which the 
shower was then moving onward. Such a phenomenon is very 
seldom to be seen. The sky continued clear during the remainder 
of the night. ‘í ANNE GIFFORD 

** Over, Camb.” 


W. E. WILLINK.—The “‘ substance” you send us is a well- ` 
known alga, Nostoc commune. See the ‘Treasury of Botany,” 
sub voce Nostoc, 

BRICKMAKING,—A “ Brickmaker” asks if aay of our read ge 
can tell him of a book on Brickmaking which gives good and - 
worthy information about the operatiofs, machines, &c. He 
has a book by E. Dobson, But it is thirty years old, and therefore 
of very littleaise, 
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CARBON AND CARBON-COMPOUNDS 


"THE wayward and inconstant train of coloured light- 
bands that spectroscopists have noted and dis- 
tinguished in the spectra of various carbon-compounds in 
flames and gas-vacuum tubes are as yet far from having 
all received their full and appropriate interpretations. 
The extent to which they abound as impurities in almost 
all spectral vacuum-tubes is a common observation, &nd 
in a survey of this kind, aiming at no systematic explora- 
tion, of a variety of end-on vacuum-tubes in the large and 
perfect troscope erected by Prof. Piazzi Smyth for 
the examination of aurorz, I have had from time to time, 
at his kind invitation, excellent opportunities for dis- 
criminating some of the component groups and clusters 
q the ‘carbon-denoting series from each other pretty 
early. 

Anong the least alterable and changeful in its appear- 
ance of these coloured ranks is the five-tongued spectrum 
of wedge-like bands best seen in the end-on prismatic 
view of a coal-gas blow-pipe flame. Its bands have 
shaft-lines at the edge and: on their fading slopes, with 
the exception of the last or violet one, just including 
within its bright edge'the solar lime of Fraunhofer’s 

éctrum, G. This has a fine-line p1@cursor, nearly coin- 
cident with Hy, and a faint haze-band preceding it. Close 
to the place of 4, in the solar spectrum appears the bright 
edge or chief shaft-line of the green band, fitly styled the 
“green giant,” as it is the real Anak of the coal-gas flame- 
spectrum. Its less refrangible similitudes in the yellow- 

een and orange-red are quite subordinate groups, the 

tter being only discernible in spectroscopes of large 
aperture and of very great transparency. The fifth finger 
of this spectral eae is a blue band, or quintett of ive 
close lines pretty equally spaced and pretty equal in 
brightness, with little haze between them, lying once or 
twice its own breadth on the more refrangible side from 
H8 (F.). The Bontipicee of Watt’s “ Index of Spectra” 
contains a figure of this spectrumy and wave-length 
positions and bols dhd descriptions of its groups 
are given in the body of thé work, under the title 
“Carbon, Spectrum I.” a, y, 8, e, f (8 and n carent) are 
the five familiar potentates of the blow-pipe flam&; but 
the two line-bands ¢, 6, one on each side of f, added in 
the figure and in the text of Watts “ carbon-spectrum I.,” 
are not visible in the blow-pipe flame-spectrum. Along 
with a similar ultra-violet cluster just following H K in 
the solar spectrum, they form a triumvirate, the spectral 
origin @f which Professors Liveing and Dewar have re- 
cently affirmed to be cyanogen, A reason to question the 
correctness, however, of Messrs. Liveing’s and Dewar’s 
surmise presented itself to me in my examination of the 
end-on tubes by the spectacle of tbe six-lined violet 
cluster ô rearing itself, without any accompaniment of 
its blue associate ¢, into extraordinary magnificence in a 
Marsh-gas tube. The grey or ultra-violet member of the 
trio was indeed weakly discernible at the same time; and 
in just this relative brightness and condition of extreme 
isolation from every other spectral feature P have recently 
observed these two violet and ultra-violet line-clusters in 
the blue flame part of the arc between particularly pure 
carbon poles in the Brush’s or Anglo-American Company’s 
electric light. 

Another reason for suspecting multiplicity of form in 
the carbon-spectrum by itself occurred to me in an 
examination of the spectrum of cyanogen in an end-on 
tube. A perfect counterpart, it is well known, of the 
blow-pipe flame spectrum is producible by the induction- 
spark in vacuum-tubes of olefiant gas. Accompanying it 
however is another spectrum which in its fullest purity 
and intensity igequally well known to be produced by a 
weak induction-spark in tubes of carbonic oxide and 
carbonic acid gas. he blue quintett and the violet G- 
band are wantingein this spectrtm. The edges of the 
green, citron and orange-red bands are displaced, and 
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these bands are devoid of shaft-lines, being composed 
entirely of haze and fine linelets which smoothly shade 
them off The olefiant gas and “carbonic oxide” spectra ` 
mingle together, usually in divers proportions’in the 
tarbon-impurities of gas-vacuum tubes, 

Two cyanogen tubes (one of them of hardest glass) 
prepared by M. Salleron betrayed alike only the smallest 
trace of hydrogen by its red line, when they were lighted 
up by the induction-coi]. Aqueous and atmospheric 
oxygen may therefore be presumed to have been 
pretty completely expurgated from these tubes, and the 
gas which charged them to have been an exceptionally 
pure compound of nitrogen and carbon. Far brighter, 
notwithstanding this, than in any other vacuum-tube, the 
smooth-shaded “ carbon-oxide” bands made their appear- 
ance; and equally splendid with them was the close- 
ribbed red and yellow fluting forming the less-refrangible 
part of the spectrum, figured and described by strom 
and Thalén as that of “nitric oxide.” -The coincidence 
with the same spectrum of the bright cyanogen-tube lines 
in the blue and violet spectral regions was not closely 
examined ; but as far surpa@sing in brightness the red-end 
view of it obtained in any other nitrogen-holding vacuum- 
tube (nitric oxide itself not excepted), the -like ridges 
of the so-called nitric oxide spectrum were aaay 
measured with great care and accuracy. ` Angstróm s 
positions and ¢ab/eau (exactly reproducing that of Plicker 
and Hittorf) of this region were completely verified ; and 
the discussion of the well-based determinations left no 
doubt that while a simple order reigns sensibly among the 
small linelet features of each separate ridge, the ridges 
have no perceptible connection with each other or with 
the linelet-intervals upon them in the pitch of their wave- 
frequencies, although they follow each other closely in a 
gradually narrowing succession. In the rest of the 
nitrogen-spectrum, where the ridge-intervals are much 
wider, it is again not possible to trace between the ridges 
any simple wave-period connection. s 

Were I not from these measures, and from the fore- 

oing considerations disposed to regard shaded spectrał 
bands as independent systems of vibration, indicating 
most pyobably particular atomic groupings in a molecul 
I should have beheld with some surprise the complete an 
thorough metamorphosis shown me by Mr. Lockyer since 
the above particulars were noted, which the smooth-banded 
“ carbon-oxide” spectrum undergoes by introducing a 
condensing-jar, or better, a jar and air-break, into the 
circuit of the induction-coil. The smooth shadings disap- 
pear, the shaft-lines, the “ Anak and the sons of Anak” of 
the olefiant-gas or blowpipe-flame Renee make their 
appearance in their place; even the blue quintett of that 
spectrum comes forth from its hiding-place ; and, as far 
as I could examine the spectral appearance of the car- 
bonic-oxide tube in the now condensed discharge with 
complete precision, the whole Blow pipe flame, or so-called 
“hydro-carbon” spectium, is perfectly reproduced. If we 
cannot admit, as I think that the cyanogen-tube experi- 
ment forbids us to do, that a chemical transférmation has 
taken place, then we must acknowledge that among the 
forms which the spectrum of carbon is capable of assum- 
ing, there may, by subdivision of its molecule into separate 
vibrating systems, exist not one, but as many different 
“‘Jow-temperatur®” spectra of that Briareus-like, hundred- 
fisted, or Proteus-like, hundred-visaged element, as the 
electric discharge is capable of dividing its evidently 
complex gaseous m@lecule into separate spectroscopically 
individual groups. A. S. HERSCHEL 
_—___-_— 
PHYSICS WITHOUT APPARATUS 
e . 
I. 


[F is almost a proverb in science that some of the 
greatest discoveries have been made by the most 
simple megns. It is equally true that almost all the 
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more important facts and laws of the physical sciences 
can be illustrated and explained by the help of experi- 
ments made without special or expensive apparatus, and 
requiring only the familiar objects of common life for 
their performance. The greatest exponents of popular 
science—gnd amongst them notably Faraday—delighted 
in impromptu devices of this kind. It is indeed sur- 
prising how throughout the whole range of natural philo- 
sophy the hand of the master can turn to account the 
very simplest and rudest of apparatus. A silver spoon, a 
pair of spectacle lenses, a tumbler of water, and a few 
sheets of paper suffice to illustrate half the laws of geo- 
metrical optics. A few pieces of sealing-wax, some 
flannel, silk, writing paper, pins, and glass tumblers will 
carry the clever experimenter a long way into the pheno- 
mena of electricity. These arethings which any person 
can procure, and which any person can be taught to use. 
But their right use depends on the possession of accurate 


| scientific knowledge and a clear understanding of what 
the various experiments are to prove. In fact the art of 
experiment and the science of inductive reasoning are the 
essential qualifications necessary to make Physics without 
apparatus profitable, 

The short series of papers which it is now proposed to 
publish in NATURE under the title of Physics without 
apparatus will deal with some of the more important 
| and interesting of these simple matters of experiment. 
| The subject of them has been more immediately suggested 

by the publication in our contemporary, La Nature, of a 
kindred series of articles by Mons. G. Tissandier, from 
which a number of the illustrations we present to our 
|readers are taken, The matter of the present series is 
however new. $ 

Amongst the simple mechanical laws with which a 
beginner in physics must acquaint» himself is that com- 
monly referred to as the /aw of inertia, which is, however, 








very often æo imperfectlyeexpressed as to be misappre- 
hended.. It requires force to move matter, not because 
matter is inherently lazy or sluggish, but because it 
ossesses mass. The greater the mass of matter in a 
all, the harder work is it to send it rolling. Force 
is also required to stop matter that is mpving, the reason 
again being that a mass moving under the impulse of an 
impressed force possesses a certain moving energy which 
cannot be at once reduced to nothing. In either case— 
either to move a mass or to alter the notion of a mass— 
force must be employed and energy expended. Of this 
law of inertia many examples might be given :+ ana 
there are mfny curious facts which this law serves to 
explain. Some of the most strikéng of thgse are thosee 
in which the effect of sudden forces is different from that 
which might have been expected. In Fig. r we give an 
illustration of angxperiment of this nature. A wooden 
rod—say a broomstick—has a couple of nedles fixed 


into its ends, and it is then supported upon two wine- 
glasses resting upon two chairs, If a heavy poker is 
now brought down very violently upon the middle of the 
stick it will break in two without the needles or the 
glasses being broken. A feeble or indecisive blow will 
fail to do this, and will break the glasses or the needles, 
or both. Here the moving energy of the heavy mass, 
the poker, is suddenly transferred to the middle of the 
stick, so suddenly that it is broken asunder before the 
thrust has “ie to reach the fragile supports. 

Another simple experiment on inertia is equally instruc- 
tive. Lay any ordinary visiting-card upon the knuckle, 
or upon the top of an inkstand or other convenient sup- 
port. On the card place a brass weight, or a spool 
of thread, or any other small heavy object. Now Mp 
eaway the card with the finger and tRumb; it will fly out, 
leaving the heavy objet where it was.e In the same way 
if a dozenedraughtmen are piled up one upon another 








322 NATURE 6 VAugust 5, 1880 
SLNE: ee eS ae te ee ee al 


in a column, the lowest one can be removed without | subject were of the first order, and established his reputa- 
making those above it fall, by hitting it aside with a very | tion in Europe as well as in America. 

rapid stroke with a table-knife. Here again a feeble “By the death of his father he succeeded to the title, 
stroke will fail. ‘ <E d received a fortune which enabled him to devote 

Our second figure illustrates inertia in another way. | himself wholly to his favourite studies, and to do much in 
A heavy metal ball is hung by a thread to the ceiling or continuing the great work of Louis Agassiz. %ppointed 
to a shelf, and another thread is attached below. Tug at keeper of the Museum of Comparative Zoulyy he gave 
the lower thread, and it will break. If the tug be slow the himself, with untiring devotion, to carrying out the 
ball will come down too ; but if the tug be sharp and fierce | arrangement so laboriously planned by his friend and 
master. Dividing the task with the curator, Alexander 
Agassiz, he pushed forward his part of the work with the 
easy power of. a strong and highly-trained intellect. 
Every day and all day at his post—now pursuing special 
investigations, and now directing the details of the 
museum—he was the model of an administrative officer. 

“He had not an enemy, and could not have had one; 
for, although firm and persevering in temper, he pos- 
sessed the gentleness of a child and a woman’s kindness. 
His modesty amounted almost to a fault ; and people 
wondered why a man who was master of three languages 
should talk so little. But wjth intimat® friends he would 
speak freely, and never without giving information and 
amusement. His range of learning was very wide, and 
his command of it perfect; nor was it confined to mathe- 
matics, physics,and zoology. He did not scorn novels 
and light poetry, and was knowing in family anecdotes 
and local history. Indeed, it was a saying in the Museum 
that if Count Pourtales did not know a thing it was useless 
to ask any one else. 

“His strong frame and temperate mode of life gave 
hope of a long period of usefulness, for he was only fifty- 
seven, and in the prime of his powers. But it was not to 
be. Stricken, without apparent cause, by an obscure 
internal disease, he succumbed, after some weeks of 
suffering heroically endured. In seven short years he has 
followed Louis Agassiz, and there seems no hand to take 
up his burden.” A 

The above account of Count Pourtales appears in the 
Boston Daily Advertiser of April 20, and is, we beljeve, 
from the pen of Prof. Theodore Lyman. We would 
here, in addition, refer briefly to some of Count Pourtales’ 
scientific work, Almost from the commencement of his 
connection with the United States Coast Survey he deeply 
interested himself in deep-sea questions, and some of the 
earliest observations on the nature of the deep sea bottom 
and of Globigerina mud were made by him. He wrote 
on the structure of Globigerina and Orbulina, and de- 
scribed the occurrence of the small Globigerina-like 
shells bearing spines in the interior of certain Orbuline, 
which he concluded were the swollen terminal chambers 
of Globigerinz containing young in progress of develop- 
ment. The first step in deep-sea investigation in the 
United States was taken by the late Prof. H. D. Bache 
on his assuming the duties of the United States Coast 
Survey in 1844, when he ordered the preservation of 
specimens brought up by the lead. Every specimen was 
carefully preserved and labelled, and depogited in the 
Coast Survey Office in Washington. The microscopical 
examination of the specimens was commenced by the 
late Prof. J. W. Bailey, and after his death this work 
passed into the hands of Pourtales, who devoted his 
time to it in the intervals of other duties. That most 
important deposit, Globigerina mud, was first disco- 
vered by Lieutenants Craven and Maffit, U.S.N., during 
Gulf Stream explorations in 1853. In 1867 syste- 
matic dredging inedeep and shallow water was com- 
menced on the assumption of the superintendence of 
the Survey by Prof. B. Pierce, who ordered the dredging. 
At the suggestion of Louis Agassiz, dredgings were e 
down to a depth of 4,000 fathoms. In Prof. Agassiz’ 

report one of the richest grounds for deep-sea corals, lying 

off Cape Florida, was named Pourtales Plateau. In 1871 

Pourtales published what is probably his best-known 

work, namgly, his “ Deep-Sea Corals” (“ Ill, Cat. Mus. 
. 
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the thread will break off Je/ow the ball, breaking, in fact, 
before thé pull has time to impart to the mass of the heavy 
ball a sufficient moving energy to enable it to rupture the 
string by which it hangs. 

Many other illustrations of a similar kind might be 
narrated, Of these probably the most telling is that of 
firing a tallow candle from a gun through a deal board, 
in which it leaves merely a hole, as the writer can testify 
from several repetitions, Here, however, we are passing 
into the region of “ apparatus,” and neust not pursue the 
matter further. 


_ ss 


COUNT POURTALES y 


u J5 the death of Louis François de Pourtales science 

has met a heavy loss, He was the Swiss repre- 
sentative of an old family, which had branches also in 
France, Prussia, and Bohemia. Trained as an engineer, 
he emigrated in early manhood to the United States 
at nearly the same time as the late Prof. Agassiz, to 
whom he was much attached, and whose pupil and 
fellow-worker he was. He entered the Government 
service in the department of the Coast Survey, and 
continued in it many years. His talents and industry 
made him a man of mark, to whom was intrusted much 
work that required original thought. Especially did he 
Show interest if the problems of deep-sea soundings and 
the structure of the gcean bottom, an interest that led to 
profound observations on the physical geography of the® 
Carribean Sea andthe Gulf Stream. His papers on this 


* 200 members 


August 5, 1880% . 





Comp. Zool,” Harvard, No. iv.),a most excellent memoir, 
containing valuable disquisitions on the affinities of various 
genera, and excellent notes on the geographical distribu- 
tion of the species and the nature of the bottom on which 
the dredgings were made. The memoir contains tht 
results of some interesting researches on the relations of 
the Rugost to the Henactinian corals, in connection with 
the account Of fhe aberrant genus Haplophyllia, The 
deep-sea Antipalliaria and Actinide are described in it, 
as well as the stony corals, and the genus Pliobothrus, 
with great acumen, referred to its proper, place amongst 
the Hydrozoa. A second memoir on deep-sea corals was 
contributed by Count Pourtales to {the account of the 
zoological results of the Hassler Expedition, and many 
others on this and other zoological subjects are to be 
found in the Bulletin of the Harvard Museum of Com- 

arative Zoology. The last work which appeared from 

is pen is the description of the plates of corals in the 
Report on the Hlorida Reefs, by the late Prof. Agassiz, 
which has just been published by Alexander Agassiz, by 
the permission of tae superintendents of the U.S. Coast 
Survey. These plates are th® most perfect and beautiful 
representations of corals that have as yet been published 
anywhere. They were drawn under thes immediate 
direction of Prof. Agassiz. 

Count Pourtales’ name is indissolubly connected with 
deep-sea zoology by means of the genus Pourtalesia, 
named after him., Pourtalesia, a sea-urchin, one of the 
Spatangide allied to Ananchytes, was found by the 
Challenger expedition to be one of the most ubiquitous 
and characteristic deep-sea animals. Numerous species 
of the genus new to science were obtained by the expedi- 
tion in deep water, some of them being of most extra- 
ordinary shapes. In conclusion it n only be added 
that Count Pourtales’ kindness and good-nature were as 
much apprecjated by Saik naturalısts as elsewhere. 
He was most generous, always ready to give advice to 
naturalists*working in the same most difficult field as 
himself, to supply them with specimens for investigation, 
and to discuss ın the freest manner, with perfect impar- 
tiality, any question of systematic arrangement. He will 
be regretted by many friends in England, to which he paid 
frequent visits on his way to his native country, fis last 
visit having been made in the spring of the present year. 

H. N. MOSELEY 





THE BRITISH ASSOCIATION AT SWANSEA 


PREPARATIONS of the most unstinted kind are now 

being magle at Swansea to insure to the members of 
the British Association a hearty, hospitable welcome, a 
good opportunity for the interchange of scientific results, 
and an instructive and healthful summer holiday during 
their visit in the week commencing on Wednesday, 
August 25 next. The Excursion Committee have already 
made arrangements for visiting the more interesting 
er in the district. The presidential address will be 

elivered orf Wednesday, *and a portion of Thursday, 
August 26, will be devoted to an excursion, limited to 
to the celebrated iron-works and collieries 
at Dowlais, by special invitation of G. T. Clark, Esq., 
of Dowlais House. As this excursion will take place so 
early, members who intend joining in iẹ should send in 
their name? to the Local Committee as soon as possible 
before their arrival in Swansea. The return will be 
made in time for the reception soirée, yhich the Mayor of 
Swansea (Alderman John Jones Jenkins) will give in a 
fine wooden pavilion capable of accommodating 6,000, 
people. . 

Saturday, August 28, will be almost entirely devoted to 
excursions to the Gower Coast, Pénrice Castle, Oxwich 
Bay, Arthur’s Stone, Worm’s Head, Bishopstone Valley 
and its underground river; Bacon Hole and other bone- 
caves, with the Bafs ; the Via Julia at Langhor, with ruins 
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of castle, hospitium, sanctuary, and collieries and tin- 
works; Llandilo, Golden Grove, Carreg-Cennen, and 
Dynevor Castle; and by sea to Lundy Island and 
Ilfracombe. : 

Among the sciences geology this year takes the fore- 
most place in the person of the distinguished president, 
Prof. Ramsay. ere are few districts which comprise, 
within so small an area, so many geological formations 
as Swansea, and fewer still that offer such problems for 
solution and such advantages for useful study. To the 
west of the town an axis of old red sandstone is 
thrust up through lower shales and limestones, and 
the stratifications of the whole neighbourhood have 
been dislocated and curiously denuded, Along the 
coast of the Bristol Channel for twenty mjles the 
grand limestone cliffs are fissured and distorted until. 
they exhibit almost every variety of dip and strike. Here 
are bold projecting torrs, inhabited by sea-birds; undis- 
turbed sandy bays, the realised dream of the bathing 
enthusiast ; and the celebrated bone caves, explored by 
Buckland and Col. Wood, and described by Falconer. 
The list of their fossil contents is a long one, including, 
with the exception of the Drepanodon (Machairodus) of 
Kent’s Hole, all larger-sized extinct carnivorous and 
herbivorous mammialia found in all the caves of England 
put together. Of the smaller-sized genera, too, Bacon 
Hole and its neighbouring cayerns contained representa- 
tives of every one save Lagomys and Spermophilus. In 
Mewslade Bay Mr. Prestwich discovered a fine example 
of raised beach, and beneath the sands of, Swansea Bay 
are well-exposed beds of peat—roots, stems, branches, 
and leaves of the silver birch, and larger vegetation, the 
remains of a forest still retained in local tradition. On 
the other side of the bay, in these deposits, have been 
found antlers of splendid proportions, and British and 
Roman implements. The Pholas candida is found in the 
decayed wood, and the rocks. at the western extremity of 
the bay abound with Lithophay?, thegnost numerous being 
Saxicava rugosa, Whe South Wales coalfield, the largest 
but one in Britain, is brqught-within easy workable range 
by a great east and west anticlinal and several smaller 
axes, and is so cut into by deep river Valleys that the coal 
is generally worked by means of adits and galleries, As 
a consequence of this fortunate conformation of carboni- 
ferous strata and surface, the deepest eoar piei the whole 
basin—Harris’s Deep-Navigation Steam Colliery, in the 
Aberdare Valley-—does not exceed 700 yards of vertical 
depth. There is still considerable difference of opinion as 
to the identity of certain beds which occupy the place of 
the millstone grit. To the north and east of the basin 
the grit is of the usual kind, save where the sands and 
gravels are compacted into a hard, whitish, gaat 
rock; but to the west of Swansea the equivalent beds 
change into siliceous under-clays, with coal-seams above 
them. At Lilliput, in Swansea Bay, there are two inter- 
esting outcropping ridges of this kind ; and a little farther 
west still the coal-measures are found to lie conformably 
on the limestgne, with the exception of those in the 
neighbourhood of Oystermouth Castle, where Sir Henry 
de Ja Beche found a section “ of a kind of lenticular mass 
which fines offto the east and west,” and “was formed under. 
minor conditions of a different nature.” At the head of 
the Swansea Valley there is said to be “a seam of coal 
occurring in the millstone grit.” The Town bhil sand-, 
stones, which form the highlands in the neighbourhood of 
the town, and the high bold escarpments of which may 
be traced almost all round the Basin, are equivalent to 
the Pennant rocks of the Bristol district. They are 
peculiarly interesting for the great quantity of detrital 
coal they contain. A few minutes’ walk from the town 
to the quarries enables the geologist to seg the curiosity. 
in situ. Even the same coal pebble is sometimes seen fo 
eonsist of coal of two distinct agés, The markings 
beautifully show how thé newer plants were pressed down 
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around the coal-pebbles, which, from their greater hard- 
ness, have left their impress in the plants; but the 
crystallisation of the former has a uniform parallelism 
with the faces of its cleavage, while the cleavage of the 
older coal is parallel with the sides of pebbles, which 
occur in all positions, sometimes in the form of a rhom- 
boid, with its edges and corners rounded by attrition. 
To the east of Swansea, near Southern Down and 
Dunraven Castle, there are remarkably fine exposures 
of Lower Lias full of Gryphea incurva, with large 
ammonites and belemnites. Last year an enormous 
slab was dug out of the Trias rocks at Shortlands, 
which bears five trifid impressions in a clear series. 
The length of each footprint is 94 inches, and it ap- 

ars to have been made by “some solidly-built short- 
egged creature? A little further east the Rhetic 
Passage Beds are laid open for a distance of more 
than twenty miles to Penarth Headland, where Carduum 
rheticum and numerous other characteristic fossils are 
found. Through these strata there are many railway 
cuttings and no less than six passenger stations, so that 
this district is perhaps the best in the whole country fer 
the study of Rhetic strata in the fields. The peninsula of 
Gower, west of Swansea, besides offring such scientific 
attractions as bone-caves, underground water-courses, 
raised beaches, &c., is remarkable for the great beauty 
and variety of its scenery. Bold highlands and beetling 
cliffs- alternate with heathery downs and commons, well 
wooded valleys moth which trout streams flow, and 
rocky gorges, half hidden by luxunant growths of fern. 
Tumuli, Druidic stones, Roman and Danish earthworks, 
and a round dozen Norman castles, dating for the most 
part from the days of William Rufus, Jend additional 
charm to the district, which is peopled by the descendants 
of a colony of Flemings, who still retain many charac- 
teristic words, idioms, and customs, which the ethnologist 
may profitably study. The lonely granitic rocky island 
at the entrance to the Bristol Channel is associated with 
the geology of the Barnstgple district’, but it has a history 
all its own, and a peculiar species of rat. Ilfracombe, on 
the Devonshire .qgast, is only two hours from Swansea 
Pier by a fast-going steam-boat. At Pembroke Rock, on 
the occasion of the visit, there will be a considerable 
number of notable ships and corvettes of war, and the 
Great Eastern, Minor excursions will run through the 
magnificent haven of Milford, and to Tenby, while 
arrangements are made to take fifty persons by road to St. 
David's City and Cathedral, with the ruined palace and 
colleg@s of the see of Menevia, in the utmost limits of 
Pembrokeshire. 

All these excursions are fixed for Saturday, the 28th, 
and the Local Committee exact that all applications be sent 
in before r p.m. of the previous Thureday. 

On the succeeding Thursday, September 2, the excur- 
sions, which are very numerous, will be for the most part 
to collieries and works, Perhaps the chief interest 
attaching to Swansea is its metallic industries, of which 
the district is a chief centre. The copper trade has 
flourished here for a century and a half to two centuries, 
but though various new processes have been tried from 
time to time, practically the oldest dry process, called the 
Welsh method, is still in use. It is affirmed that nine- 
tenths of the copper-smelting of the kingdom is done 
here. The sulphurous and arsenious fumes from these 
works have entirely denuded the hill-sides of verdure, 
but it cannot be shown that they injure human health. 
Among the many inventions for the consumption of 
this smoke, are washing it with water, collecting the 
oe eee acid and converting it into sulphuric acid, 
and the use of deposit chambers and high chimneys. 


These processes may be seen at Hafod, the works of* 


. H. H. Vivian, „M.P. The other excursions on the 
same day include various large tin works, where tht 
whole of the pr&cesses of making the iron sheets and 
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tinning them may be seen, and the visitors will be 
entertained at luncheon by the Worshipful Mayor at his 
Cwmbwrla Tin-plate Works; to the F andore Siemens 
Steel Works, where steel is made in gas regenerative 

aces by the Siemens-Martin process, and hammered 
and rolled and tested for rails, armour-plat@s, ship and 
boiler plates, knives, needles, wire, and ql] other com- 
mercial purposes, and visitors will 
lunch by Dr. Siemens; to the Dyffwyn Collieries at 
Neath, the Navigation Colliery at Quaker’s Yard, the 
Penrhiwceibex Colliery, Mountain Ash, &c., the most 
important coal winnings in the district, at each of which 
places visitors will be entertained. Visitors to Neath 
Abbey and district will take luncheon in the ruined 
refectory, and those to the Vale of Neath Waterfalls in 
the caves. At their Melyn Decorative Tin Works 
Messrs. Leach, Flower and Co. will show their extremely 
interesting processes and give a luncheon; Mr. J. T. D. 
Llewelyn, of Penlle:gare, will receive poo visitors at his 
ancient and beautifully-situated residence five miles from 
Swansea; and Mrs. Crawshay will eħtertain on this day 
fifty visitors at Langorse Pol, Brecon. The oyster-dredg- 
ing expedition in the Bay will start from Swansea Piers, 
and visit the Lighthouse Rock and Battery, luncheon being 
served on board. The neighbouring works, which 
may be easily reached from the town, include the manu- 
facture of patent fuel in the old and in a perfectly new 
perforated form; sulphuric acid, phosphate emanures, 
cobalt, silver, nickel, lead, spelter, sulphate of ammonia, 
oxalic acid, distillation of wood, alkalies, &c., &c. 

Hoppe for tickets for these excursions on Thurs- 
day, September 2, must be made not later than the 
forenoon of the previous Monday. 

Among the special attractions which will take place 
concurrently in Swansea are an agricultural show, a 
flower show, and especially an exhibition of local pro- 
ductions and processes. The exhibition of machinery 
will be on an extensive scale, and the greater part will be 
in motion. The more interesting portions of the machinery 
in motion and the loan exhibition of scientific instru- 
ments will be retained as an additional attraction to the 
second soirée. 

The accommodation in the town and in the picturesque 
suburban watering-place of Oystermouth or The Mumbles 
is in every way ample, and the hospitality will be gene- 
rous, but it would much facilitate the work of the Local 
Committee and add greatly to the satisfaction of visitors 
themselves if they would give timely and sufficient notice 
of their intention to be present on the occasion. 


THE HIGH PLATEAUX OF UTAH 
U Sr a few years ago the geography of the high 

grounds of the western part of North America was 
depicted, even on the best maps, in a manner which now 
appears almost like a caricature of nature. So much had 
been said and written about the Rocky Meuntains that 
the popular imagination was wont to picture them as a 
colossal, rugged, and almost impassable range, extending . 
continuously down the backbone of the continent, and 
serving generally as the watershed between the Atlantic 
and Pacific Oceans. The progress of research, however, 
dissipated this delusion by showing that, instead of one 
continuous chain of mountains, a vast area of country, 
extending from the British possessions far down into the 
Southern States, hs been upraised into elevated plains or 
table-lands, and that these at various distances have been 





"ridged up by lenticular mountain-chains, sometimes 


parallel, sometimes en échelon, and trendifig generally in 
a meridional direction. Theeterm “Rocky Mountains ” 
is now commonly restricted to the most easterly line of 

1 «t Report on the Geology of the High Plateaux of Utah.’” With Atlas. 


By Capt. C. E. Dutton, U.S.A. Geographical an: Geological Survey of the 
Terntories. J W. Powell in charge, (Washin; » 1880.) i 
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mountains, which serves as a divide or water-parting 
between the Atlantic slope and the regions lying to the 
west. But though the traditional glories of the Rocky 
Mountains have thus been dimmed, and though the most 
enthusiastic traveller through their still little-known solie 
tudes must, in fairness admit that they cannot boast 
among their innumerable ranges, hitherto visited and 
described, one which for variety and majesty of outline 
can be named with the Bernese Oberland, yet this merely 
nominal degradation is more than compensated by the 
discovery that these western territories contain a type of 
high ground to which there is probabl¥ no adequate 
parallel elsewhere on the face of the globe—a type so 
strange and overwhelming in its first aspect,’so weird and 
almost incredible in its history, that the ordinary lan- 
guage of scenic description fails to convey the impression 
which the overawed beholder wishes to produce, and he 
finds himself obliged to borrow a new voca „ yet 
even with its aid is conscious that his narrative, exagge- 
rated as it may seem, falls infinitely short of doing justice 
to the marvels he hgs seen. 

To the portion of this region which, bounded by the 
Colorado Park Mountains on the east and by the ranges 
which border the Great Basin on the west, styetches from 
Southern Wyoming far into New Mexico and Arizona, 
the name of the Plateau Country has beeh given. It is 
drained Sea by the Colorado River and its tributaries. 
Its surface at lower levels than 7,000 feet above the sea 
is a blazitg deseit, bright with strange mineral colours— 
glaring red, livid purple, verdigris green, toned white, 
and ashy grey. On these plains hardly any vegetation 
grows. Not a solitary tree, save here and there a gnarled 
cedar, affords a scanty shade, and little but stunted sage- 
brush or prickly cactus in scattered tufts varies the eter- 
nal monotony of the burning soil. It is a region of 
perpetual drought, for the springs are believed not to 
average one iñ a thousand square miles. Yet the land is 
traversed by a network of rivers, which, however, wind 
along in profound chasms, to be crossed only by the birds 
of theair. So deep and sombre are many of these gorges 
(that of the Colorado being in some places more than a 
mile deep), that the very sound of their running waters 
never reaches the level of the plateau above. Onl$a dim 
daylight reaches the bottom, and the stars are said to be 
visible in certain narrow gorges at midday. But where 
the level of the plateaux rises high enough to condense 
some of the moisture which the air-currents carry across 
them the verdureless aspect of the lower plains is replaced 
by luxuriant forests and open glades carpeted with rich 
grass and wild flowers. So colossal, however, are the 
table-lands that some of them slope gradually out of the 
range of tree-growth to a height of from 11,000 to 12,000 
feet above the sea, and almost lie within the limit of 
perpetual snow. 

So far as yet known, the {Plateau country reaches the 
fullest development of its extraordinary features in the 
southern portions of the Territory of Utah. This region 
was Hedigr Agi dge by «Prof. Powell during his sur- 
veys from I to 1874, and by the parties under Capt. 
. Wheeler, especially by Mr. Howell and Mr, Gilbert, whose 
published reports form „a valuable portion of the third 
volume of the “Geographical and Geological Explora. 
tions west of the One Hundredth Meridian,” conducted 
by Capt. Wheeler. In 1875 Mr. Powell secured the 
services of Capt. Dutton for the investigation of a large 
velcanic tract among the Utah Plateaux as part of the 
survey under his direction. Capt. “Dutton spent the 
seasons of 1875, 1876, and 1877 at the task assigned to, 
him. We haye now the result of this labour in the hand- 
some quarto volume and beautiful atlas which have just 
appeared, This publication is undoubtedly one of the 
very best of the many admirable contributions to geology 
which have recently been made by the official surveys of 
the United States.¢ With the aid of the letterpress, maps, 
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and sections any geological reader can follow and realise 
to himself the almost incredible magnificence, as well as 
simplist, of the structure of these high Plateaux. 

The geology of the area may be briefly described as 
resenting a succession of nearly horizontal sedimentary 
ormations from the upper Carboniferous up to the 
Eocene lacustrine deposits of the West, thrown into a 
succession of broad folds, cut into Sgm by a series of 
important faults, and overlaid towards the north by vast 
sheets of volcanic ejections, the whole of the rocks, 
aqueous and igneous, having veen carved into valleys, 
gorges, esca®pments, outliers, and isolated plateaux of 
the most imposing magnitude. 

From the Carboniferous up to the top of the Cretaceous 
series there does not appear to be any general physical break 
in the continuity of the stratification. The Carboniferous 
rocks are only partially exposed, but ‘their overlying beds 
—the singular deep purple, chocolate, slate, and brownish- 
red Shinarump grou ttain a greater development, 
exhibiting their peculiar regularity of sedimentation and 
their sculptured terraces and outliers. These charac- 
teristic strata have been classed as Permian or Lower 
Triassic, but the researches of last year have, we believe, 
brought to light foseils which point unmistakably to their 
Permian An*occasional want of conformability is 
observed between them and the overlying Trias, but as a 
rule the latter follow without discordance, and rise into 
the succession of bright red and segs E and 
shales which constitute the great cliff-forming series 
throughout the Plateau country. A geologist accustomed 
to the scenery of the “New Red” plams of Central 
England may find it hard to believe that the Trias 
of Western erica forms ranges of vermilion-coloured 
cliffs 1,000 or 1,500 feet high, projecting in vast pro- 
montories, retiring into deep bays, and stretching with the 
same brightness of colour and the same regularity of 
front for hundreds of miles. No very satisfactory line 
has yet been drawn between the Trias and the Jura. 
The latter series censists in the Pfateau country of two 
members, the lower being a md&sive grey or white sand- 
stone of great thickness, the upper a series of calcareous 
and siferous shales from 200 to 407 feet thick. This 

deta, according to Capt. Dutton, was laid down 
over an area which cannot fall much short of 35,000 
square miles, with an average thickness of more than 
1,000 feet. Yet so persistent were the conditions of its 
deposit that from bottom to top, sometimes through a 
depth of nearly 2,000 feet, it everywhere consists of 
intricately false-bedded sandstone without layers or 
partings of shaly or other heterogeneous matter. From 
the Upper Jurassic calcareous, beds distinctive fossils 
have been obtained. 

The Cretaceous gystem presents here the usual massive 
development of sandstones and shales which form so 

rominent a feature in the geology of the West. The 
Tosa Cretaceous Dakotah group is recognised by its 
lithological resemblance to the corresponding beds in 
Colorado and elsewhere, and by the occurrence of species 
of Ostrea, Griphea, Spa date Plicatula, &c. The over- 
lying shales are identified with the Laramie group, which 

e author places as Upper Cretaceous. The whole of 
the Cretaceous series is more or less, lignitiferous; a 
considerable number of workable coal-seams in it being 
already known. At the close of the deposition of the 
Laramie group the first important break in the succession 
of the rocks occurs. Extensive disturbance took place 
along the old Mesozoic shore-line which now bounds the 
Great Basin on the east, and this was accompanied and 
followed by such enormous denudation that the Cre- 
taceous series, several thousand feet in thickness, was 
entirely removed and the oldest Tertiary strata accumu-, 
lated on the exposed surface of Jurassic beds. Yet $0 

local were these movements that i? adjacent tracts the 
whole Cretaceous serie$ of the region is present, and 
. 
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appears to be followed without interruption by a con- 
formable suite of Eocene strata. 

The geographical changes that closed the Cretaceous 
period in the West were among the most important in 
the evolution of the American continent. Over many 
thousand square miles the floor of the sea was raised 
into land which has never since been again submerged. 
The lacustrine conditions which began in Cretaceous 
times now received a far greater development. The 
waters of the ocean, inclosed into inland seas, from 
brackish became fresh, and one or more lakes, of per- 
haps even greater dimensions than thosé of Eastern 
America, stretched between the heights of the Great 
Basin and the Rocky Mountains for as yet an unknown 
distance to the south. The history of these lakes has 
been studied by Hayden, King, Powell, and other geolo- 
gists, and their marvellously rich ichthyic, reptilian, and 
mammalian fauna has been described by Leidy, Marsh, 
and Cope. Much remains to be done before the history 
can be regarded as even appromatey filled in. In the 
meanwhile it is certain that this lacustrine area was 
undergoing slow subsidence during Eocene time, that 
sediment was being continually washed into it from a®- 
joining mountains, that eventually 5@oo feet or more of 
strata were laid down over its site, dad that the area of 
fresh water progressively diminished. 

A new chapter in this eventful history is revealed by 
Capt. Dutton. He tells how in Southern Utah the 
lake, even as far back as the time of the Middle Eocene, 
was the theatre of volcanic discharges, and how these, 
after vast intervals of quiescence and almost incredible 
denudation, have beef from time to time renewed down 
even to a period so recent that it can hardly be beheved 
to date so far back as the days of Cortez and the Spanish 
Conquest. He shows that this volcanic district discloses 
a remarkable variety of phenomena, nearly every form of 
eruption being exhibited, and every great group of vol- 
canic rocks being represented in it. The earliest volcanic 
rocks are tuffs, which he regards asyprobably derived in 
chief measure from the “degradation of older lavas and 
the deposit of the resulting sediment on the floor of the 
lake. The next phase of volcanic activity was marked 
by the outpouring of masses of propylite and hornblende- 
andesite, and was succeeded by the third and grandest of 
all, when foods of trachytes and rhyolites, alternating 
with augitic andesites and dolerites, rolled far and wide 
over the plateaux. The author is doubtful whether these 
extravasations proceeded from Ætna-like summits or 
cratery and is rather inclined to look upon the larger 
deluges as having issued from local fissures. Certainly 
if any true lofty volcanic cones existed, all external trace 
of them has been completely effaced by denudation. 
The closing event in this long volcanjc period, if indeed 
the record can be properly regarded as even yet closed, 
consisted in the emission of abundant streams of lava 
round the larger areas of previous activity. Capt. Dutton 
notices some remarkable examples of a feature which 
occurs on a much smaller scale in the volcanic region of 
the Rhine and Moselle. The basalt conts and craters 
whence the streams have emanated seldom appear at the 
base of the great cliffs or at the bottoms of the deep 
cafions. They are often crowded together near the 
crests of the terrace walls, or the lava has broken out 
from the face of a wall. They commonly lie near lines 
of fault, yet appear almost always on the uplifted instead 
of the depressed side of the dislocation. ‘‘The least 
common place for a basaltic crater is at the base of a 
cliff” Among the volcanic masses special att®ntion is 


given to the enormous accumulations of conglomerate |° 


and tuff, which cover nearly 2,000 square miles of area, 


which similar conglomerates are at the present moment 
being formed by frost, rain, and mountain-torrents. The 
highly important observation was made by him among 
the older tuffs, that in some places they have been so 
enetamorphosed that the product of alteration is a rock 
possessing all the ordinary characters of a lava, 

The chronological sequence of volcanic racks among 
the Plateaux of Utah has been recognised as obeying 
generally the order enunciated by Richthofen. Capt. 
Dutton, starting from this observed sequence, devotes 
two long chapters to theoretical discussion—one on the 
classification, the other on the origin of volcanic rocks. 
To his work in the field he has added careful labour 
indoors, especially studying the microscopical and chemical 
characters of volcanic rocks. No one can read his 
pages without recognising their suggestiveness, even 
though the conclusions reached in them may sometimes 
appear doubtfully valid. His remarks upon the texture 
of volcanic rocks (pp. 91-99) offer an excellent sample of 
his critical treatment. Pointing out Ħow different may 
be the texture assumed by the same original magma 
according to whether the mass has tooled and consoli- 
dated at the surface or beneath it, heis disposed to regard 
the intrusive condition as a kind of intermediate stage 
between volcanic rocks which have issued above ground 
and non-erupttve masses which have remained inactive 
deep beneath it, and he regards the porphyritic texture as 
especially characteristic of this “ qualified eruption.” This 
poraini is only partially supported by the volcanic 

istory of Britain. ong our older Palzozoic rocks, 
indeed, the intrusive or injected masses very generally 
possess the porphyritic structure. But from the time of 
the Lower Old Red Sandstone onwards to the Miocene 
volcanic period inclusive, the intrusive sheets are for the 
most part non-porphyritic, while the porphyritic structure 
is found among the superficial lavas. The classification 
our author proposes is as follows :— : 


ACID SERIES—Group I. RHYOLITES, ? ° 


Sub-group 1. Nevadite or granitoid rhyolite. 
2. Liparite or porphyritic rhyolite, 
3. Rhyolite proper, or hyaline rhyolite, 
SUBACID SERIES—Group II. TRACHYTES, 
Sub-group A. Sanidine Trachytes. 
1, Granitoid Trachyte. 
2. Porphyritic Trachyte. 
3. Argilloid Trachyte. 
4. Hyaline Trachyte. 
Sub-group B. Hornblendic Trachytes. 
5. Hornblendic Trachyte. 
6. Augitic Trachyte. 
if Phonolite. 
. Trachytic Obsidian. 


SUB-BASIC SERIES—PROPYLITE AND ANDESITE. 


Sub-group 1. Hornblendie Propylite. 
2. Augitic Propylite (?). 
3. Quartz-Propylite, 
4. Horftblendic Andesit& 
5. Augitic Andesite. 
6. Dacite or Quartz-andesite, 


BASIC SERIES—Basatrs, 


Subgroup 1. Dolerite. 
2. Nepheline-dolerite, e 
3. Basalt. 
4. Leucite-basalt, 
e 5, Nepheline-basalt. 
6, Tachylite. 


The fifth chapter is entitled ‘Speculations concerning 
the Causes of Volcanic Action.” The aufhor propounds 


and range frog a few hundred feet to nearly 2,500 feet m-| a very ingenious trial hypothesis, by which he believes 


‘thickness, These vast piles of coarse detritus the author 


the sequence of volcanic phenomena throughout at least 


attributes to the atmospheric disintegration of previously | the Rocky Mountain region may be explained. He 
erupted lavas, and he describes*in detail the process by | assumes that volcanic phenomena areprought about by a 
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local increase of temperature within certain subterranean 
horizons, But, as he himself admits, this way of putting 
the case brings us no nearer tò what may be the ultimate 
cause of such a local increase of temperature. He seeks 
to prove that all the phenomena of volcanic action poini 

to local excitation, and that the observed order of appear- 
ance of lavgs is what on this view might theoretically be 
anticipated. [t wpuld be beyond the necessary limits of 
this article to follow him into the details of his argument. 
But one or two points may be briefly referred to. He 
regards lavas as mainly derived not from primeval sub- 
terranean magmas, but rather from the fusion of such 
rocks as the crystalline schists and sedimentary forma- 
tions. In the mechanics of eruptions he believes that the 
outpouring of lava does not arise from the expansion of 
ig aa absorbed within the molten magma, but is merely 
a hydrostatic problem of the simplest order—the lava 
being forced out by the weight of the rocks overlying its 
subterranean reservoirs. 

According to this hypothesis two preliminary conditions 
are requisite for an eruption of lava—the rocks must be 
fused, and their dermity in the molten state must be less 
than that of the overlying roc. The author regards the 
observed order of appearance ‘of the lavas to be deter- 
mined by their relative density and fusibility, the more 
siliceous requiring a higher temperature ta fuse them, and 
the more basic, though less refractory, demanding a 
higher temperature to give them such a diminution of 
density as will permit them to be ‘erupted. At an early 
stage of eruption he holds that the acid rocks may be 
light enough to be ejected, but are not yet melted, while 
the basic rocks may be melted but must await further ex- 
pansion by access of heat before they are capable of being 
poured forth, Hence some intermediate rock will be 
selected as the first to issue, and this rock the author 
believes to be propylite. A further increase of tempera- 
ture produces hornblendic andesite and trachyte, and so 
on to the rhyolites, and finally the basalts. All rocks 
more basic‘than propylite are stated to present evidence 
of superfusion, these rocks, according to the theory, being 
those which possess so high a density as to demand a 
much greater accession of heat than that required for 
mere fusion, in order that they may become lighter than 
the overlying crust, and thus be erupted. Basalt in 
particular is cited as an example of a superfused rock. 

The author tacitly assumes that the density of a lava 
at the time of its outflow is necessarily less than that of 
the rocks through which it ascends, otherwise it could 
not be erupted. It is a pity that no expenmental demon- 
stration of this assertion was given, for it forms so funda- 
mental a postulate in the hypothesis. But even on the 
supposition that the lava is forced out by the descent of 

heavier overlying rock, what ought to be found as proof 
` of this action? Ought we not to meet with abundant 
evidence of subsidence at volcanic foci? Every mass of 
lava derived from the local fusion of rocks at no great 
depth beneath the surface and driven out by the weight 
of rock overlying it, should have an accompanying and 
proportionate subsidence éf the crust over the site of 
its source. Occasional proofs of collapse at volcanoes 
` have long been known indeed, but admit of other 
explanation, such as “evisceration,”’ to use Mr. Mallet’s 
phrase. Instead of subsidence, the emission of vol- 
canic material has generally been aftompanied with 
upheaval. Capt Dutton’s own magnificent Plateaux of 

tah should furnish copious proofs of a sinking or 
sagging of the nearly horizontal strataground the eruptive 
vents. But there is no trace of any structure of this 
kind in his instructive and carefully-drawn sections. , e 

Again, the alleged superfusion of the basic rocks can 
hardly be admitted upon the evidence here brought for- 
ward in its support. The fact that*thin streams of basalt 
have had a greater liquidity and have retained it for much 
greater distances jan the acid lavas, has long been 


recognised. But as Reyer has recently suggested, it is 
capable of a diferent interpretation from that of super- 
fusion. The author appeals also to the microscopic 
structure of basalt as favouring his view of former intense 
ignition. He cites, for example, the presence of glass 
particles, the absence of water-cavities, the isotropic base, 
the compactness and vitreous structure of this rock. But 
are not these characters present in far more striking > 
development among the vitreous acid rocks, which he 
it i to have had a temperature little more than 
sufficient for fusion? The exceptions which the author 
candidly admits to occur in the normal succession of 
lavas—basalts, for example, appearing before rhyolites, or 
quartz propylite and quartz-andesite simultaneously with 
the hornblendic members of their respective groups—seem 
fatal to the hypothesis. * 

From another point of view the idea that the order of 
emission of lavas has been determined in the way sup- 
posed presents great difficulties. The author affirms that 
“we must at least admit that the source of lavas is 
among segregated masses of heterogenous materials,” 
and he supposes that “this arrangement would be well 
satisfied by a succession of metamorphic strata [gneiss 
hornblendic and augitic schist] resting upon a supposed 
primitive crust or agma having a constitution approxi- 
mating that of the tic group of rocks.” But every 
known mass of metamorphic strata presents endless inter- 
stratifications of very various materials, By what process 
of selection are the elements of these diverse rocks grouped 
successively into definite volcanic compounds? How is 
it that out of the simmering subterranean broth just so ` 
much silica and alumina as are needed for one type are 
ladled out at one time, while a careful hand is kept on 
the lime, alkalies and iron-oxides, only the right propor- 
tions being dealt forth for each lava? 

The remarkable persistence of type among the different 
species of lava all over the world has long been recog- ~ 
nised. It is not easy to see how this persistence should 
exist, nor why there, should not be dar more varieties of 
lava and transitiondl grades betsveen the varieties if they 
are due to the local melting up of various masses of 
heterogeneous materials within the crugt, 

The volume is illustrated by’a‘series of heliotype plates, 
from photographs taken in the course of the survey, 
representing some of the more remarkable external forms 
assumed by the sedimentary and volcanic rocks. The 
Atlas contains a valuable series of topi phical and 

eological maps. Among these`a relief-map of the 
Plateaus, on the scale of five miles to an inch, is 
specially instructive. There are likewise two plates of 
sections, which bring before the eye ina clear and con- 
cise form the structural details of the region. In point 
of execution the plates of the atlas are altogether ad- 
mirable. In his preface Capt. Dutton states that he 
undertook the task of exploration assigned to him with 
considerable diffidence in his ability to accomplish it. 
He must be congratulated on having achieved a signal 
success. His work bears everywhere marks of the most 
conscientious and painstaking industry, great acuteness 
of observation, and not a little literary skill in the mar- 
shalling and presentation of the facts observed. Let us 
hope that the arrangement by which he was enabled to 
exchange the routine duties of an army officer for geolo- ` 
logical field-work may be prolonged, and that in further 
prosecution of his explorations in the West he may live 
to issue other volumes as interesting and valuable as that 
which is noticed here. ARCH, GEIKIE 





TWO NEW PLANETARY NEBUL& 


PLANETARY nebula in R.A. 1%. 252m. agd” 
Dec. — 25° 13’ was discoveged at the Harvard 
College Observatory on the evening of July 13. A second 
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nebula was found on the following evening in R.A, 
18h. 4°3m. and Dec. —28° 12’. Both, but particularly the 
first, are only minute, and can be with difficulty dis- 
tinguished from stars, except by their spectra. The 
discovery was not the result of accident but of a search 
with a direct vision prism inserted between the objective 
and eyepiece of the 15-inch telescope. A star ee as 
a coloured line of light, while a planetary nebula forms a 
bright point, and is recognised instantly in sweeping. 
Many hundred or thousand stars can thus be examined 
very rapidly, and a single nebula picked out from among 
them. This method promises to add very greatly to the 
list of known planetary nebulz, which now number about 
fifty. Probably a systematic search for these objects 
crossing a considerable part of the heavens will be made 
at this Observatory. Our knowledge of that distribution 
will thus be greatly increased, and we shall know that 
their absence in certain parts of the sky is not due to an 
omission to look for enn. Any planetary nebula as 
bright as a twelfth-magnitude star would probably be 
detected by the method proposed. Bright lines ‘or other 
peculiarities in the stellar spectra will also be looked for. 

Doubt has been thrown on many of the attempts to 
measure the parallax of planetary nebule owing to the 
haziness of the borders of these bodies, The minuteness 
of.the disks of the nebula noted above could permit their 
positions to be determined with great precision, and 
would thus show a very minute parallax, 

Cambridge, U.S., July 15 EDWARD C. PICKERING 





a NOTES 

AN influential committee has been formed from among the 
members in the Section of Zoology of the Paris Academy of 
Sciences and others eminent in that department, to obtain 
subscriptions for a medal in honour of M, Milne-Edwards, the 
doyen of French zoologists. 

A MOVEMENT has been set on foot to obtain subscriptions to 
a memorial fund in honoug of the late*Rev. J. Clifton Ward, 
whose name must be well known tło our readers as a working 
geologist who madą valuable contributions to his science, Mr, 
‘Ward, moreover,'did great service in promoting a love of science 
in Cumberland, and the Association for the Advancement of 
Literature and Science, for which he did so much, has taken 
the fund heartily fup, It ought to receive many subserip- 
tions outside of the Association, and we commend it to the 
liberality of our readers, Subscriptions should be sent to 
the Ref, Canon Battersby, St. John’s Parsonage, Keswick, and to 
Mr. Edwin Jackson, hon, treasurer, Keswick Library and Scien- 
tific Society. It is proposed to expend the fund in the erection 
of a mural tablet in the church of St. John, Keswick, and the 
remainder in laying the, foundation of a fund for the education 
of Mr. Ward’s two daughters, 


In answer to a question in the House of Commons as to the 
cause of the delay in the removal of the Natural History Collection 
from the British Museum to South Kensington, and when that 
removal would be completed, Mr. Walpole said he believed the 
delay had been caused by the facts that the building in which 
the collection was to be placed was not handed over to the 
Trustees of the British Museum until June, and that the grant 
made by the Treasury was not sufficiently large to cover the 
whole estimated expense for the cost of theremoval. He believed 
the removal of the mineralogical, geological, and botanical col- 
lection would be completed by the end of the year or in the 


which is likely to prove extremely interesting, because that of 
the guinea-pig is so abnormal. 


A FEW months after Leverrier’s death 2 commission was 
_fstablished for determining the best means of protecting collieries 
from fire-damp. The Commission has written a very long report 
recording the causes of 420 accidents. Sixty-four™projects pre- 
sented by private individuals have been examinad, and some new 
instruments have been designed and are being constructed, viz., 
an anemometer by Vicaire, a manometer by Le Chatellier, and a 
registering apparatus for the quantity of air introduced into the 
galleries. But The composition of coal explosive dust has not 
been determined, nor the extent of its influence on catastrophes ; 
the chemical analysis of Grisau has not been completed, and the 
salvage question has not been exhausted. The only substantial 
benefit is a compilation of mining regulations and a series of 
propositions which have been transmitted to the French Ministry, 
and will be laid before Parliament next session. 


THE detailed programme of the annual meeting of the Iron 
and Steel Institute, to be held at Dusseldorf on August 25, 26, 
27, and 28, is now published.” The proceedings commence with 
a concert at the Tonhalle on Tuesday evening, August 24. On 
Wednesday there is to be in the morning a general meeting of 
members at the Tonhalle, where the institute will be received by 
the local authorities ; in the afternoon a visit to the exhibition 
and to works near Dusseldorf; and in the ev the annual 
dinner of the institute at the Tonhalle. On Thursday and 
Friday there are to be general meetings in the morning for the 
reading and discussion of papers; the afternoons are to be 
devoted to excursions by special trains to various iron and steel 
works in the neighbourhood of Dusseldorf, followed by concerts 
in the evenings, The whole will be brought to a close by a 
Rhine excursion on Saturday, which is timed to bring members 
by 10.30 p.m. to Cologne, wid Rolandseck, Bingen, and 
Coblentz. The general secretary is Mr. J. S.-Jeans, whose 
address up till August 19 is 7, Westminster Chambers, Victoria 
Street; and after that date, Tonhalle, Dusseldorf. 

Tue Aldini gold medal (worth 1,000 lire) will be awarded by 
the Aoademy of Sciences of the Institute of Bologna to the best 
memoir on galvanism {animal electricity), Memoirs to be 
written in Italian, Latin, or French, and sent in before June 30, 
1882. 


THE Beneke prizes (first, 1,700 marks; second, 60 marks) of 
the Philosophical Faculty of Gottingen University are offered 
for investigation, theoretical and experimental, of diffraction 
phenomena ın the case of non-homocentric ‘light sources, as, 
especially, a circular and a square luminous surface of uniform 
brightness of the emitted simple or compound white light. 
Memoirs to be written in German, Latin, French, or English, 
and sent in before March 11, 1883. 


A NEW process for obtaining stereotypes for printing has been 
discovered by M. Emile Jeanninp a sculptor of Paris, who pro- 
poses to employ for that purpose the material known as celluloid. 


The process of preparation takes only half an hour, when the * 


types are once set up, and the plates thus produced are remark- 
ably suitable for working on cylinder machines running at a high 
speed, being very*light, flexible, and very durable, In this last 
respect indeed they surpass metal plates, affording, it is said, 
80,000 impressions, whereas even an electrotyped copper plate 
backed with lead wif only last for 30,000, 


spring of next year ; and that as far as the zoological collection |e Tx astronomical observatory established on the Trocadéro, 


was concerned, its removal would depend very materially upon 
the grant which the Treasury might feel itself at liberty to make | 
* fy the purpose.* 
Pror, Ep, VAN BEREDEN is at present at Bergen for the pum 
pose of working outéhe embryonic de¥elopment of the Lemming, 
e 


is not the only scientific establishment which has found a home 
in the palace of the lagt Univessal Exhibition, A number of 
microscopes Have been arranged in a special room for the benefit 
of public instruction. The instruments lent by M. Joubert 
have been placed on the top of one of th® towers, where a lift 


e 
e 
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has been arranged for helping visitors to find their way to this 
exalted situation. 

A VERY curious telephonic experiment has been made in 
Switzerland on the occasion of the Federal ft of singers, A 
telephone had been placed in the Zürich Festhalle and two con- 
ductors conneged with the Båle telegraphic office, where a large 
audience had ‘co ted. The distance from Bile to Zurich 
is about 80 kilometres. The Bale audience enjoyed the singing 
about as well as if they had been placed in the upper circle of an 
ordinary Opera House. At the end of the performance they 
proved their satisfaction by clapping hands, which the tele- 
graphic wires transmitted with perfect fidelity to the Zurich 
performers, 


A CREDIT of 25,000 francs has been voted by the French 
Parliament for establishing, on solid foundations, one signal at 
each extremity of the Melun base line, which was used by 
Delambre for measuring the distance from Dunkerque to Per- 
pignan, and establishing the length of the metre. This operation 
wasbegun by Delambrg and Laplace on 17 Vendémaire, An vi. 
(October 1797) and terminated in %ix weeks. This base has a 
length of 6,000 toises, and was situated on the margin of a public 
road going from Lieusaint to the crossing of the Bre and Paris 
roads, . 


A STRONG shock of earthquake was felt at Smyrna at 5.10 a.m. 
on July 29. „The walls of the telegraph office were split in two 
or three places. Four or five houses were thrown down, and 
many others were much damaged by the oscillation. Two of the 
inhabitants were killed, and five or six injured. Much damage 
has also been done in the country near Smyrna. At Burnabat 
the shock caused eleven houses and several cafés to fallin. Two 
minarets were also thrown down and two people were killed, and 
ten more or less injured. Slight shocks continued to be felt 
from time to time. 


THE new edition of the ‘‘ Guide to the Gardens of the Zoolo- 
gical Society ” brings the notices of the tenants of the Gardens up 
to the latest date. Mr. Sclater’s name as editor of the Guide is 
a sufficient guarantee for its accuracy, while the numerous illus- 
trations render it both attractive and instructive. By means of 
this very cheap Guide a visit to the Gardens will be rendered 
doubly enjoyable and profitable, 


Tue Gardeners’ Chronicle, in advocating the establishment of ` 


school gardens where practicable, as an instrument of useful 
scientific education, refers to the success of such gardens in 
Bavarla, Belgium, Sweden, and other countries, In Sweden 
alone there are nearly 2,000 school gardens. 


We have received a copy of the American Antiquarian, No. 3, 
voL il., published at Chicago by Jameson and Morse, and edited 
by the Rev. S, D. Peet. ‘It seems to us to be doing useful work 
in collecting information on early America, though several other 
serial publicatiops in the States are doing the same thing to a 
greater or less extent. Excessive subdivision of labour of this 
kind in any special department is apt to embarrass the student, 


THE subject of a depraved taste in animals is an interesting 
one, which has not been studied ag much perhaps as it might. 
“In human beings it would seem to depend on ilfhealth of either 
body or mind, but in animals it would seem as if it might be 
present and the animal enjoy good health. One remarkable 
instance in an herbivorous anımal we can vou8h for. It occurred 
in a sheep that had been shipped on board one of the P, and O. 
steamers to help to supply the kitchen on board, but while 
fattening it developed an inordinate taste for tobacco, which it 
would eat in any quantity that was given fo it. It dtd not much 
care for cigars, and altogether objected to burnt ends; but it 
would greedily devour ine half-chewed ‘quid of a sailor or a 
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handful of roll tobacco. While chewing there was apparently 
no undue flow of saliva, and its taste was so peculiar that. most 
of the passengers on board amused themselves by feeding it, to 
see for themselves if it were really so, Asa consequence, 
though in fair condition, the cook was afraid to kill the sheep, 
believing that the mutton would have a flavour of tobacco. 
Another very remarkable case has just been communicated to us 
by Mr. Francis Goodlake: this time a flesh-eating animal in 
the shape of a latten, about five months old, who shows a 
passionate fondness for salads. It eats no end of sliced cucumber 
dressed with vinegar, even when hot with cayenne pepper. After 
a, little fencing it has eaten a piece of boiled beef with mustard. 
Its mother was at least once seen to eat a slice of cucumber 
which had salt, pepper, and vinegar on it, The kitten is 
apparently in good health, and its extraordinary taste is not 
easily accounted for. Even supposing it once got a feed of 
salmon mayonaise, why should ıt now select to prefer the dressing 
to the fish? 


THE American Journal of Microscopy and Popular Science (vol. 
iv., 1879,' of which is before us) is now published monthly, 
Bésides various original articles, some of which are illustrated, it 
contains from time to tte abstracts of the transactions of many 
of the microscopical sođeties of the United States. This journal, 
without aiming at a standard to be compared with the European 
journals relating to microscopical science, seems to perform its 
part well, and we are glad to know that it has done much to 
encourage the use of the microscope in the States. We may 
trust soon to see some results ‘from all this work, and to find 
the chief articles in the American YowPnal of Microscopy the 
result of original researches among the minute alge, fungi, 
thizopods and infusoria of America, and that the extracts from 
the various European journals may be relegated to a second 
place. There is without doubt an abundant field for work of 
this nature in America—witness Leidy’s volume on rhizopods— 
nor do we understand why the labourers sould be so few, ` 


THE Ceylon Observer has publishell letters from Mr. Morris, 
who was recently transferred to the Botanical Gardens, Jamaica, 
detailing his recent experiences with regard tthe cultivation of 
cinchona, and his views on the coffee-leaf disease in Ceylon. 
He still maintains the usefulness of dusting ae lime and 
sulphur, 


FURTHER rich discoveries of gold are reported to have been 
made in Northern Queensland and Tasmania. It is also stated 
that gold has been discovered under the basalt in the Brook 
Mountains, in New South Wales, the first instance of the kind 
in the colony. 


In a memoir published by the Revue Scientifique, M. Ernest 
Maindron, archivist of fhe Academy of Sciences, shows that the 
Academy is possessed of an income of 116,000 francs, to be 
awarded in about thirty prizes, of which the periodicity varies 
from one year to ten. 

From the FiftheAnnual Report of the Hertfordshire (formerly 
the Watford) Natural History Society, we are glad to learn that 
that society is now prosperous, its membership having greatly 
increased during the past year. 

THE Proceedings of the Nottingham Literary and Philosophical 
Soclety for 1879-80 is mainly occupied with the president’s (Rev. 
R. A. Armstrong) address on ‘‘ What is Science?” papers on 
“ Sandstones,” by Mr. J. H. Jennings; ‘‘ Philosophy in the 
Middle Ages,” by Mr. G. B. Kidd; and “Structure of Mole- 
“cules,” by Mr. J. J. Harris Teall, A large number of lectures 
on scientific subjects were given during the session, and several 
special papers read in the Natural History Sectiom ë 


E Transactions of the Norfolk and Norwich Naturalists 
Society for 1879-80 contains 2 favourable repart of the present 
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condition of the Society. The address of the president, Mr. T. 
Southwell, is on the Extinction of Native Races. Among other 
papers of interest are: ‘‘ Notes on Collecting Lepidoptera in 
Norfolk, 1878,” by Mr. F. D. Wheeler; ‘‘Discovery of Remains 
of Amys lutaria in the Mundesley River-bed,” by Mr, H. B. 
Woodward; The Bird-Life and the Geology of the Shiant 
Isles, by Mr. -Harvie-Brown and Prof, Heddle respectively ; 
Notes on Hawking in Norfolk, by Prof. Newton and Mr. J. 
E. Harting; Ornithological Notes and Meteorological Obser- 
vations. 

THE Proceedings of the Liverpool Naturalists: Field Club for 
1879-80 contains notes of the excursions and meetings of the 
Society. The only papers given are by the president, the Rev. 
H. H. Figgins, one being ‘Biographical Sketches in Zoology, 
from its Origin to its Union with Botany in the Science of 
Biology.” 


THE additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (Macacus cynomolgus) 
from India, presented by Mr. J. Anson; a Side-Striped Jackal 
(Canis lateralis) from East Africa, presented by Commander 
Owen, R.M.S. Anglan ; aCommon Ocelot (Felis pardalis) frèm 
Mexico, presented by Mr. A. L. ScHatte; two Common Pea- 
fowls (Pavo cristata) from India, preSented by Mrs. Joseph 
Hoare; four Globose Carassows (Crax giobicera), a Little Guan 
(Ortalida motmot) from British Honduras, presented by Mr. F. 
P. Barlee, C.M.G. ; ten Amaduvade Finches (Zstre/da aman- 
dava) from India, presented by Mr. J. W. Wilson ; a Mississippi 
Alligator (Adigator mississippiensis) from North America, pre- 
sented by Mr. T. L. M. Rose; two Horrid Rattlesnakes (Cro- 
talus horridus) from Nicaragua, presented by Messrs, Holt, 
Lord, and Co. ; an Anaconda (Eunectes murinus) from South 
America, presented by Mr. G. H. Hawtayne; a Bonnet Monkey 
(Macacus radiatus) from India, an Arctic Fox (Cants lagopus) 
from the Arctic regions; a Nilotic Crocodile (Crocodilus ouil- 
garis) from Africa, deposited; a Nylghaie (Boselaphus pictus) 
from India, a Collared Peccary (Dicoiyles tajagu) from South 
America, two Common Otters {Zra vulgaris, Jv.) British ; a 
Ground Hornbilhe(Bucorvus abyssinicus) an Elate Hornbill 
(Buceros elatus) from West Africa, a Virginian Eagle Owl (Budo 
virginianus) [from North America, a White-necked Crow 
(Corvus scqpulatus) from Africa, purchased; a Collared Fruit 
Bat (Cynonyeterts collaris), born in the Gardens, 





ON CURRENTS PRODUCED BY FRICTION 

BETWEEN CONDUCTING SUBSTANCES, 
AND ON A NEW FORM OF TELEPHONE 
RECEIVER? 


Is a communication to the Royal Socigty of Edinburgh of date 
January 6, 1879, I showed that “electric currents were 
produced by the mere friction between conducting substances.” 
The existence of these currents can be easily demonstrated either 
by a telephone or a Thomson’s galvanometer. I have since 
found that these currents are, forall pairs of metals which I have 
yet tried, in the same direction as the thermo-electric current 
got by heating the junction of the same two metals, They are 
also, approximately at least, stronger in proportion as the metals 
rubbed are far apart on the thermo-electric scale—the strongest 
current, as far as I have yet observed, being got by rubbing 
antimony and bismuth together. These observations clearl: 
point to a thermo-electric origin for the currents; but it is 

gsible that sthey may be due partly to the currents suggested 
Sir William Thomson as the cause of friction, and partly, 
also, to contact force between films of air or oxide adhering to 
the surfaces of the metals, - ° 
Having ascertained that these friction-currents are of some* 
strength and fairly constant, I proceeded to make several kinds 
of machine for Rohe currents on this pnnciple. One of 
ethem consist# of a cylinder of antimony, which can be rotated 
rapidly, while a plage of bismuth is pressed hard against it by a 
* Abstract of a read before Ro i inburgh 
Janes Bh, MA ERSE oye Society of Edinburgh by 


stiff spring. When this machine is included in the same circuit 
with a microphone and a Bell telephone, the current got from it 
is quite sufficient to serve for the transmission of musical sounds 
and also loud speaking, The transmitter, which I haye found 
most serviceable in my experiments, is made by screwing two 
small cubes of gas-carbon to a violin, and placing between 
them a long stick of carbon pointed at both ends, the points 
being made to rest in conical holes in the carborecubes, The 
looseness of the contact is regulated by & spring. This 
forms an excellent and handy dara Be Ml kinds of musical 
sounds, and also serves very well for transmitting speech. 
Seeing that friction between metals clearly produces a current, 
it seemed natngal to inquire if the converse held good, that is, 
if a current from a battery sent across the junction of two metals 
affected the friction of the one upon the other. I have tested 
for this in a variety of ways, and the results obtained leave me 
in doubt whether to attribute them to variations in the friction, 
or to actual sticking produced by fusion of the points of contact. 
through which the current passes, The most noticeable effect is 
produced when one of the rubbing bodies is a mere point, and 
the other a smooth surface of metal, This led me to makea 
modification of the loud-speaking telephow of Mr. Edison, in 
order to get audible indications of changes of friction produced 
by the passing of a variable ag I@consists of a cylinder 
of bismuth accurately turned and revolving on centres, The 
rubbing-point is made of a sewing-needle with its point bent at 
right angles, and its other end attached to the centre of the 
mica disk of a phonograph mouthpiece. It is evident that this 
is only a loose contact, which can be perpetually changed. 
When this apparatus is included in the circuit with the violin- 
microphone and three or four Bunsen cells, the violin sounds, 
as was to be expected, are heard proceeding frof the loose- 
contact, even when the cylinder is not rotated. They are in- 
creased, however, in a remarkable degree by rotating the 
cylinder slowly, so much so that a tune played on the violin can, 
with pore care, be distinctly heard all over an ordi room, 
With regard to the explanation of this effect, it is evident, that 
electrolysis can in no sense come into play, as is supposed to be 
the case in Edison’s instrument, I am inclined to look for the 
eee rather in the direction of the Trevelyan rocker, 
although the circumstances are considerably different in the two 
cases, In the rocker we have the heat passing ffom a mass of 
hot metal through two points of support to a cold block, where- 
as, in the other case, the heat is only intense at the points of 
contact, the rest of the metals being comparatively unaffected. 
The variations in the current produced by the transmitting 
mierdphone must cause onding variations in the heat at 
the point of contact of the needle with the cylinder, and this 
again produces a mechanical movement of the pressing point, as 
well as of the air surrounding it, sufficient to give forth sound- 
waves. If such be the case the effect should be different for 
different metals, those answering best which have the lowest 
thermal conductivity and also the over specifie heat. That this 
is really so is shown by substituting cylinders of other metals for 
the bismuth, all other things the e. In this way 
I have compared lead, tin, iron, copper, carbon, and find that 
they all give forth the simple loose contact-sound when the 
linder is stationary, but that it is only with bismuth that 
ere is any very great intensification of the sound when the 
cylinder is rotated. Now, by consulting the appropriate tables 
T find that bismuth is a fraction lower than any other common 
metal in specific heat, while it is much below them all in thermal 
conductivity, This seems to, bear out my gxplanation to a 
certain extent. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE. The subject for the Sedgwick 
is “The Classification of the Cambrian and Silurian Rocks,” 
The prize is open to all uates of the University of Cambridge 
who have resided ixty days during the twelve months preceding 
October 1, 1882. Wie essays must be sent in to the Registrary 
on or before October 1, 1882, 





š SCIENTIFIC SERIALS 


Proceedings of the Academy of Natuval Sciences of Phila- 
delphia, art I, pey to Apri.—Thomas Meehan, on 
disarticulating branches in Ampelopsis (the annual growżh is dis- 
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ize essay, 1883,° 
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articulated at just one node above that one made the previons 
year, the branch thus gaining but one node in the year. This 
reminds one of the South Pacific Vitis, which produces tubers 
on the end of the branches, and at the end of each season dis- 
articulates them),—-On germination in acorns (in Quercus virens. 
Mr, Maryck has noticed that the two petioles instead of being 
short were produced to a length of 14 inches before the plumule 
and hypocotylffonary portions of the young plant commenced 
their growth, and g small tuberous projection nearly one-fourth 
the size of the acorn preceded the growth downwards of the 
radicle and upwards of the plumule. The cells in all of these 
were gorged with starch).—Dr. Leidy, notice of Filaria immitis 
ein the dog, and on a Filaria reported to have come from a man. 
—W.-N. Lockington, on the Pacific species of Caulolatilus.— 
Heilprin, Angelo, on the stratigraphical evidence afforded by the 
tertiary fossils of the peninsula of Maryland.—J. S. Kingsley, 
carcinological notes: I, (chiefly relates to the genus Thelphusa, 
describes two new species from Ceylon and one from West 
Africa; also a new species of Dilocarcinus. II. Revision of the 
Gelasimi, plates’ 9 and 10).—Dr. Allen, description of a fcetal 
walrus, and on the mamme of bats.—Dr. R. Bergh, on the 
nudibranchs of the North Pacific Ocean, with special reference 
to those of ‘Alaska, Part 2, plates 1 to 8.—Howard Kelly, on a 
sartorius muscle in the #orilla, is muscle was reinforced six 
inches from its origin by a muscular slip a quarter of an inch in 
breadth; it arose at the lower pT of the middle third of the 
femur, between the origin of the quadriceps extensér and the 
insertion of the adductors joining the sartorius opposite the knee 
joint.—J. H. Redfield, on Rochelia patens (Nuttell), decided by 
Dr. Gray to be Echinospermum floribundum.—Report on plants 
introduced by means of the International Exhibition 1876. 


Bulletins dela Soctké d’ Anthropologie de Paris, tome 3, fase. 1, 
1880,—-The present number contains the address of M. Sanson, 
resident of the Society for 1880.—A communication from M. 
Mantegazza, on the Lapps.—A paper by M, Emile Goldi, on the 
migration of races in Egypt, which gave rise to an animated dis- 
„cussion, in which Mad, C. Royer opposed the author’s view of 
the Asiatic origin of the Egyptian races.—M. Topinard proposed 
new methods for obtaining means differing from those suggested 
by M. Broca, which he considers to be based upon too small 
numbers.—M. Robin, Inspector of Primary Instruction in the 
Departement de Loir-et-Cher, invites the attention of the Society 
to the question whether it would not be desirable, to require from 
teachers in the public schools reports of the stature, growth, &c., 
of the pupils under their observation. M., Broca was of opinion 
that anthropological characteristics are of little value except in 
the case of adults, and that the importent question of growth can 
only be satisfactorily considered when large numbers of children 
are simultaneously submitted to observation.—This number of the 
Bulldins devotes nearly seventy pages to the reprint of the 
“ Inventory of the Megalithic Monuments of France,” in which 
we have the combined result of the carefully-conducted observa- 
tions of the General Commission for the registration of these 
remains, which was formally appointed by the Minister for 
Public Instruction*in November, 1879. In this survey the 
country was divided into six sections, each of which was placed 
under the direction of one of the commissioners, while the 
general work was further subdivided into two groups, those of 
erratic boulders and megalithic monuments.—The last paper, by 
M. Paul Broca (on a new instrument invented by hinsdé and 
named ‘“‘le goniomètre d’inclinaison et J’orthogone”), has ja 
specially melancholy interest from the fact that it is connected 
vith some of thelatest work dong by this eminent savant before 
eath. 


` Zournal of the Franklin Institute, July.—The belt-dynamo- 
meter of Dr. C. W. Siemens, by R. Briggs.—High railway 
speeds, by W. B. Le Van.—Economic vaporisation of a boiler, 
by Chief Engineer Isherwood.—Progress of the dephosphorisa- 
tion of iron, by F, Gautier—The involute of the circumference 
of a circle, by L. D’Auria.—A new pendulum suspension, by L. 
H. Spelher.—The puddling process, past agd present, by P. 
Roberts, jun. 


Bulletin de P Académie Royale des Sciences A Belgium), 
No, arr a whale canght on the coast of Charleston (South 
Carolina) on January 7, 1880, by M. Van Beneden.—An 
application of accidental images, by M. Pfateau.—N8te on the 
illumination of mines with phosphorescent sulphides, by M. 
Montigny.— Researches on the property possessed by solid bodies 
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of welding by the action of pressure, by M. Spring.—On the 
line of (so called) helium, by Abbé Spée.—Excretory apparatus 
of the Trematodes and Cestoides, by M. Fraipont.—Discovery 
of hemoglobin in the aquiferous system of an Echinoderm, by 


M. Foeltinger. 
s 


SOCIETIES AND ACADEMIES 
EDINBURGH 


Rofal Society, June 21.—Prof. Maclagan, M.D., vice- 
pee in the chair,—Prof. Chrystal read a paper on a dif- 
erential telephone, and on the application of the telephone to 
electrical measurements, A differential telephone was exhibited. 
It differed from an ordinary telephone in much the same way 
that a differential galvanometer differs from an ordinary single- 
coiled one. Two thin wires were twisted together and wound 
round the magnet in the usual way. It was shown thaf when 
an interrupted cnrrent passed in opposite directions through the 
two coils of the differential telephone no sound wag heard, In 
using the instrument, its two coils were put into the two branches 
of a multiple arc, which was inserted in the circuit of the inter- 
rupted current. The interrupted currents of the two branches 

in opposite directions through the coils. The conditions 

‘or perfect compensation were not only that the resistances of 
the¢wo branches must be equal, but also that their co-efficients 
of self-induction must bahe same. If only one of these condi- 
tions was fulfilled a minium of sound could be got, but absolute 
silence was impossible. The aeey for this twofold adjust- 
ment had not been hitherto sufficiently recognised ; and it was 
to its neglect that the main difficulties in using Hughes’ in- 
duction-balance were no doubt to be referred, Some years 
ago Prof. Chrystal had worked out the mathematics of the 
subject, but had been unable till recently to corroborate his 
results by experiment. Prof. Chrystal then proceeded to indicate 
how such a differential telephone could be applied to the 
measurement of coefficients of self-induction in terms of an 
arbi unit. Two coils were prepared of exactly the same 
resistance, but one was so wound as to have practically no self- 
induction. The self-induction of the other was the arbitrary 
unit mentioned above. In the rough model shown, two coils, 
whose distance apart could be varied at will, were intro- 
duced into each branch, of the multiple®arc above referred 
to, and were first adjusted so as # produce perfect com- 
pensation in the differential telephone. The other two equal 
resistance-coils were then introduced, one into fhe circuit of each 
induction pair, with the necessary effect of destroying the com- 
pensation. Bya readjustment of the induction of one of the pairs, 
compensation was again secured, the change of distance of the 
cous of the altered pair corresponding therefore to the arBitrary 
unit. The two single coils were then removed, a fresh compen- 
sation obtained by alteration of the other induction pair, the 
ingle coils again introduced, a fourth compensation effected 
ad a second stage reached in the formation of a gradwated 
scale of self-induction in terms of an arbitrary unit ; and so on 
till a complete scale was formed. Prof. Chrystal further pointed 
out how his instrument might be used for measuring capacities, 
and for investigating the real nature of the opposition offered by 
electrolytes to the passage of electric curents.—Prof. Tait 
communicated a paper on the determination of the specific heats 
of saline solutions, by Mr. Thomas Gray, B.Sc.—Mr. J.-Y. 
Buchanan described a “navigational sounding-machine” of very 
simple construction. <A glass tube, closed below by a plug kept 
sufficiently tight by a closefiiting india-rubber band, was pro- 
vided above with ù ly-formed capillary orifice. The 
tube was first allowed to fill with air, and then sunk to the 
required depth in the sea. The air was compressed under the 
iner e, and the water began to trickle in from 
above. The quantity of water which so gained admittance 
was the datum from which the pressure, and therefore the 
depth, could be calculated, The water was removed by 
taking away the bottom plug; and the instrument was 
once more in a state suitable for use. Mr. Buchanan 
also communicated some experiments on the compressibility of 
lass. The talue he obtained was ter than that obtained by 
si by 2} per cent.—Dr. Macfarlane read a short paper 
entitled ‘Suggestions on the Art of Sighalling.” He advocated 
the use of ¢4ree qualities or symbols in preference tothe dot-and- 
dash or two-symbolled alphabet of Morse, arguing that such a 

tem would be found more rapid than the fatter,—Dr. R. M. 

erguson communicated a noteon the wire telephone, following 
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up the results obtained Formerly by himself and those more 
recently arrived at by Preece and Chrystal. Heshowedthat the 
sound emitted by a stretched iron wire through which an inter- 
rupted current was passing varied [in a remarkable way with 
temperature, reaching a most evident maximum about a dull red 
heat. This variation he regarded as being in some way con- 
nected with the magnetic properties of iron, and on that ground 
criticised Prof. Chrystal’s explanation of the De la Rive pheno- 
menon as being due to rapid contractions and dilatations of the 
thin wires through which the current passed. In the remarks 
which followed f. Chrystal admitted the influence of mag- 
netigm in the case of the iros, a thick wire of which was as 
efficient as a thin wire; but in the case of what are usually 
reckoned non- etic metals, only Ain wires of which are 
efficient for reoroducing continuous sounds, he still thought that 
the true explanation was to be found in their changes of length. 
The altogether gecstar action of iron—-though probably nickel 
and cobalt would have a similar action—seemed to him'rather 
to favour this view than the other. 


Boston, U.S.A. 


American Academy of Arts and Sciences, June 9.—Prof. 
Joseph Lovering, vice-president, in the chair.—Dr, A, Auwers 
of Berlin, and Prof, Descloizeaux of Paris, were elected Forei 
Honorary Members,-The Rumford medal was conferred on 
Prof. Josiah Millard Gibbs for his res es in thermodynamics, 
—The Hon, Charles Francis Adams resigned the office of president 
of the Academy, and Prof. Joseph Lovering was elected to the 
chair.—Dr, Oliver Wendell Holmes was chosen vice-president, 
Prof, Josiah P. Cooke corresponding secretary, and Prof. John 
Trowbridge recording secretary. 


PARIS 


Academy of Sciences, July 26.—M. Edm. Becquerel in the 
chair.—In name of a committee lately formed, M. de Quatrefages 
asked the Academy to open a subscription with the view of strik- 
ing a medal in honour of M. Milne-Edwardes’ services to science. 
Agreed.—Apparatus for m ing the heat of combustion of 
gases by detonation, by M. Berthelot. It consists essentially of 
a bomb suspended jn a calorimeter.—On the dissolution of 
chlorine in water, by M, Berthelot. His observations point to 
the existence of a perchforide of hydrogen, probably a tri- 
chloride.—On the theory of the sines of superior orders, by M, 
Villarceau.—Ont+ae same, by M. Farkas, —Substances addressed 
to the Museum mistakenly as meteorites, by M. Daubrfe. Most 
frequently they aie scorie from works, and ites ; but iron 
ores and a variety of substances are sent, and the senders are 
often men of scientific note. Bolides are often thought to fall 
near, while really far away.—On the successive transformations 
of the photographic image by prolongation of the luminous 
action, by M. Janssen. Beyond the second neutral state he gets 
a secénd n e image (requiring a million times the luminous 
intensity for the first), and a third neutral state, with uniform 
dark tint.—Report on the project contained in documents de- 
posited by M. de Lesseps for the interoceanic canal. This 
reviews the past history of the question,—Report on a memoir by 
Dr. Companyo, entitled ‘‘ Project of Organisation of the Service 
of Health of the Panama Interoceanic Canal,” by M. Larrey,— 
M, Boutigny described some new experiments on the spheroidal 
state,—On the transformation of linear differential equations, by 
M. Appell.—-On a property of algebraic fmctions and curves, by 
M. Pickard,-On the causes of interior alteration of steam 
boilers, by M. Lodin, From experiments with iron wire in 
sealed tubes holding various waters, he finds the predominant 
cause of oxidation to be the oxygen of dissolved air, and that 
this is not more intense in the case of distilled water than of 
calcareous, but the o ite. The action of some disincrustants 
is studied,-On a method of direct autocollimation of objectives 
and its application to measurement of indices of refraction of 
the > glasses composing them, by M. Martin.—On the employment 
of the spherometer, by the same, He has improved it in certain 
points.—On the causes of terrestrial magnetism, M. Lem- 
ström. He magnetises a vertically-sus ed of soft 
iron, by rapid rotation of a paper tu with two con- 
centric round it? The earth he sup similarly 

eMmagnetised by rotating in a space of ether.—On an electro- 
d ic paradox, by M. Gérard-Lescuyer. When the current 
of a dynamo-electrit machine (Siemens) is sent into a magngto- 
electric machine ə (Gramme), the*latter moves with increasing 


NATURE 


[August 5, 1880° 


speed; then it slackens, stops, and turns in the opposite 
direction; this action is ‘re in turn, and so on, The 
larities of the inductors are reversed.—Researches on ozone, 
be MM. Hautefeuille and Chappuis, The tension of trans- 
formation of ozone in oxygen under the silent discharge in- 
creases rapidly with fall of temperature, In ing from 20° 
to — 23° itis nearly doubled. Increase of pressure favours the 
production of ozone,—On a new isomeric modification of hydrate 
of alumina, by M. Tommasi,—Observations on M, Bourgoin’s 
note on the ultimate action of bromine on” matonic acid, by M, 
Petrieff.—On the molecular heat and volume of rare earths and 
their sulphates, by MM. Nilson and Petersson.—On a new 
fermentation of glucose, by M. Boutroux, What he called /actic , 
fermentation in a note on March 4, 1878, he now calls g/uconic. 
Absorption and elimination of poisons in cephalopoda, by M. 
Yung. Absorption takes place most promptly by the branchiæ 
(very weakly by the skin), and according to osmotic power of 
the substances. Elimination is by the liver and the sac of black 
liquid, —Velocity of transmission of the motor excitation in the 
nerves of the lobster, by MM, Fredericq and Vandevelde. It is 
about 6m. per sec. at + 10° to + 12°C., and 10 to 12m, at 
+ 18° to + 20°.—On the differential sensbility of the eye for 
small luminous surfaces, by M. Charpentier, As the two illumi- 
nated surfaces are diminished the powemof distinguishing them 
greatly increases.—Contribufons to palæozoic flora, by M. Crié. 
—The Loire, the Loiret, and subterranean currents of the Valley 
of Orleang by M. Sainjon.—On the bed of cut flints at El 
Hassi (Algerian Sahara), by M. Rolland.—On the means of 
obtaining phofographic negatives in a free balloon, by M. 
Desmarets. In a recent ascent he used an obturator like M. 
Janssen’s, 
GÖTTINGEN ` ° 
Royal Society of Sciences, April 7.—On the conditions of 
geysers, by H. O. Lang.—On the extension of Abel’s theorem 
to in of any differential equations, by L. Koenigsberger. 
May 1.—Notices on some Australian volatile oils, by Baron 
von Muller,—Analysis of electric discharges, by W, Holtz.—~An 
improved centrifugal machine for schools, by the same, 
une 5.—On three-point contact of curves, by H. Schubert.— 
On those algebraic equations between two variable quantities 
which allow a number of rational univocal reversible transforma- 
tions into themselves, by G. Hettner. 7 
July 3.—Voltaic element of aluminium, by F. Wohler.—On 
the functions which arise by inversion of solutions of linear 
differential equations, by L. Fuchs.—On algebraic logarithmic 
integrals of non-homogeneous linear differential equations, by L, 
gsberger.—On a new arrangement of the magnets of a 
galvanometer, by K. Schering, 
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. 
ANCIENT GEOGRAPHY 
A History, of - Ancient Geography among the Greeks and 
Romans fromthe Earliest Ages till the Fall of the 
Roman Empire. By E. H. Bunbury, F.R.G.S. With 
Twenty Illustrative Maps. Two Vols. (London : John 
Murray, 1879.) : 


f tae is one of that class of monumental and scholarly 
works which have almost died out in these days of 
multitudinous magazimes and rapid publication, when 
authors have not patience to wait the completion of a work 
before they begin to publish. Mr. Bunbury’s work is the 
task of a lifetimepand he well deserves the laurels bestowed 
upon him by the Geographical Society. It is both scholarly 
and scientific, the pfoduct of gatient, wide, and thorough 
research, and treats a complicated subject with such com- 
pleteness, clearness, and sound sense, that it is difficult 
to see how it can be supplemented or superseded. Much 
has been written on the subject of ancient, and especially 
classical geography, in Germany and France, and with 
all that thas been written Mr. Bunbury is evidently 
familiar ; his work, however, is in some respects superior 
to anything that has preceded it. His method is 
thoroughly scientific; he wastes but little space in 
endeavouring to extract a grain of sound geography from 
a bushel of legendary chaff, as so many of his pedantic 
predecessors have done. He weighs his evidence with 
rigid impartiality, is never content with second-hand 
authorities when the originals are attainable, and accepts 
no conclusions of previous writers unless led thereto by 
his own researches. He is thus compelled to reject much 
that has been hitherto accepted by those who have written 
on the subject. 

Mr. Bunbury’s book js no light reading. To do it 
justice requires long and patient study, and to review it 
fully and fairly would require the scope of a Quarterly. 
Every page bristles with learned notes, which cannot be 
passed over except at the risk of losing some important 
point in his well- knit narrative and close argument. 
Besides the foot-notes there are appendages of larger 
Notes to each chapter, in which disputed questions are 
discussed, and the scattered fruits of long research 
brought together. As the work is a History of Geo- 
graphy among the Greeks and Romans, the geographical 
knowledge of Egyptians, Jews, and Phcenicians is dis- 
missed in a bfief introductiof. We should lke to see Mr. 
Bunbury treat the geography of these two last interesting 
“peoples in the same thorough manner as he has done that 
of the Greeks and Romans, and free it from the accre- 
tions of conjecture and fable that have encrusted it. 
Indeed it would be a matter of great interest if scholars 
as competent as Mr, Bunbury has shown himself to be in 
his own department would bring together for us in an 
equally compact and accessible form all that is known of 
the knowledge, of geography possessed by all the old 
peoples who have left a literature. The Chinese especially, 
we believe, had a much mort extensive knowledge of the 
geography, not only of Continental Asia, but of the Asiatic 
Archipelago, than any but a few special scholars have 
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an idea of. It is a pity also that our Celtic and Teutonic 
forefathers had no permanent means of recording the 
tale of their wanderings westwards from their Asiatic 
fatherland; but surely the experiences they met with 
during these wanderings have left some impressions upon 
their extensive folk-lore. Still the first beginnings of 
solid geographical knowledge and theory rest with the 
Gréeks and Romans, and even in a complete History of 
Ancient Geography everything must be made to centre 
in them, . 

Of course Mr. Bunbury in carrying out his weighty 
task is compelled to speak of the knowledge which those 
two peoples were lkely to acquire from the, nations 
with whom they came into contact, the Egyptians, the 
Carthaginians, the Persians, and the Indians, His dis- 
cussion of the extent of the ancient Egyptian knowledge 
of the Nile and of the African interior is broad and 
interesting, and he shows a healthy scepticism as to the 
extent of the wanderings of the Phoenicians. This 
Wholesome scepticism is a praiseworthy characteristic of 
his work throughouf$from the Voyage of the Argonauts 
down to the Irish Annals. The Argonautic legend he 
dismisses as of really no geographical importance, but 
devotes considerable space to the geography of the Iliad 
and Odyssey. This he reduces to a very narrow compass 
of certainty, and dismisses as trivial the laboured attempts 
to identify the many names of places introduced into the 
Odyssean legend. Indeed the first certain knowledge of 
any countries beyond their own immediate shores came 
to the Greeks through the numerous colonies they 
founded, and even this scarcely extended beyond the 
environs of the settlements, The Greeks were doubtless 
enterprising enough jn certain directfons, but as a people 
they seem not to have been much given to exploration for 
its own sake. The knowfedge of the regions beyond the 
confines of the Greek colonies on the Mediterranean and 
Euxine was for the most part extremely vague, consisting 
mainly of a multitude of names of tribes exceedingly 
dificult now to identify. They had for centuries the 
vaguest and most erroneous notions of the great physical 
features of Europe, Asia, and Africa, beyond the imme- 


diate neighbourhood of the shores of these contihents; - 


though by the time of Hecatæus of Miletus (520-500 B.C.) 
a wonderful amount of information had been accumulated 
in an unsystematic way. This knowledge had greatly 
increased and become more definite and accurate by the 
time of Herodotus in the next century. Mr, Bunbury’s 
treatment of this large-minded and cautious historian is 
especially full and satisfactory, and betokens a vast 
amount of original research and full and accurate know- 
ledge of the geography of the countries concerned. He 
clears away many erroneous opinions attributed to 
Herodotus, clearly proving by reference to the original 
that many statements attributed to Herodotus himself are 


really given by him as only second-hand reports to be | 


received with caution. We all know how poor Living- 
stone met his death in a Quixotic search for the fountains 
in which*the Nile was supposed to have its origin, an 
idea he attributed to Herodotus ; but Mr. Bunbury shows 


clearly that the cautious historiah held no such opinioh - 


himself, but merely related it as an incredulofs story he had 

hgard when in Egypt. With regard to the famous story 

of the circumnavigation wf Africa by Necho, related by 
s Q 
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Herodotus, Mr, Bunbury thinks it extremely improbable, 
but that it cannot be disproved. 

Neither Greeks nor Romans, as we have said, troubled 
themselves much about exploration for its own sake; their 
geographical knowledge, which after the time of Herodotus 
accumulated at an increasing ratio, came to them mostly 
through their military expeditions. The wars of Alexander 


- made vast additions to this knowledge, for he, like Cæsar, 


fond as he was of military glory, seems to have had a real 
love of acquiring a knowledge of new lands and peoples. 
Alexander brought within the sphere of" fairly exact 
knowledge much of Western, Central, and Southern Asia, 
and the coast voyage, under his orders, of Nearchus from 
the Indus to the Persian Gulf is a landmark in ancient 
geography. Cæsar did for about one-half of Europe what 
Alexander did for Asia, and the merits of the former as 
an accurate observer are done ample justice to. The 
extension of the Roman Empire, begun under Cæsar, 
was continued by his successors, and how vast had 
been the strides in geographical knowledge during that 
period is shown by the careful full examinations 
by Mr. Bunbury of.the works of Strabo, Pliny, and 
Ptolemy. 

Of the few genuine exploring expeditions of the ancient 


world Mr. Bunbury writes at length and with his usual 


caution and attention to accuracy and detail. The famous 
voyage of Hanno the Carthaginian, for example, along 
the west coast of Africa, about the end of the sixth or early 
part of the fifth century B.C., is done ample justice to, so 
far as the meagre records admit. This enterprise, when 
we consider the state of knowledge at the time and the 
means at the command of the leader, deserves all the 
praise that has been bestowed upon it. In a single 
yoyage~this daring nawigator accomplished what the 
Portuguese of the fifteenth and sixteenth centuries took 
years to do. M?, Bunbury is, we think, unusually suc- 
cessful in identifying most of the points named and 
clearing up the apparent difficulties in the brief existing 
accounf of* this voyage that has come down to us; and 
there is no doubt that Hanno succeeded in reaching as 
far south as Sherboro, on the Sierra Leone coast, some- 
thing dike six degrees from the equator. Yet his example 
does not seem to have stimulated any one to complete his 
work. Pytheas is another well-known name in the 
history of ancient geography, and a name that should 
have a special interest for us, as he was the discoverer of 
Britain to the cultured nations of the period. (It is 
rather strange, by the by, that no enthusiastic geo- 
grapher has ever suggested the appropriateness of 
erecting a monument to the venturous Massihan.) Mr, 
Bunbury rightly defends Pytheas from the attacks that 
have been made upon his veracity, and, as in the case of 
Herodotus, carefully distinguishes between what he states 
as the results of his own experience and the information 
he gives from the reports of others. It is not probable 
that he ever left the mainland of Scotland. Mr. Bunbury 
thinks it extremely “difficult to identify the “Thule” of 
Pytheas, ‘‘six days voyage to the north of Briain ;” he 


distinctly states that it belonged to the !British group,’ 
- which would certainly Seem to exclude Iceland. Pytheas 


ds well entitted to ‘be considered a scientific observer; 


` he added greatly te the knowledge which the Greeks had 


of tidal phenomgna, and as might be expected was greatly 
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struck with the astronomical phenomena of northern 
latitudes, Pytheas, moreover, as we know, set up a 
gnomon at his native town of Massilia, and thus deter- 
mined the latitude of that place with a wonderful approach 
fo accuracy. 

Mr. Bunbury by no means devotes all hisyspace toa 
record of the gradual extension of a knowlddge of the 
earth’s surface among the Greeks and Ronians ; he gives 
due attention to what is known as scientific geography, to 
the attempts of philosophers to discover the form and 
extent of the @arth.. At a comparatively early period it 
was conjectured that the shape of the earth must be 
spherical ; by the time of Aristotle indeed it had become 
a generally received tenet among philosophers. Mr. 
Bunbury, however, considers Eratosthenes (born B.C. 276), 
the famous Alexandrine librarian, as the true parent of 
scientific geography ; Strabo tells us thgt he made it the 
object of his special attention to “‘reform the map of the 
world” as it had existed down to his*time, and to recon- 
struct it upon more scientific principles. “The materials 
at his command,” Mr. Bunbury continues, “ were still very 
imperfect, and the means of scientific observation were 
wanting to a degree which we can, at the present day, 
scarcely figure to ourselves ; but the methods which he 
pursued were of a strietly scientific character, and his judg- 
ment was so sound that he proved in many instances to be 
better informed and more judicious in his references than 
geographers of two centuries later.” Eratosthenes set 
himself to make a careful measure of the magnitude of the 
earth ; his method was thoroughly scientific, though the 
data he had to start with were, as might be expected, 
by no means accurate. Under the circumstances the 
approximation he made to the measure of the earth’s 
circumference was really wonderful. Mr. Bunbury’s 
discussion of the method and results of Eratosthenes 
shows that he has mastered the scientific side of his 
subjeet as well as the historical; it is a fine example 
of careful and close reasoning. For an account of 
the work of Eratosthenes and other ancients in this 
direction we refer the reader to the series of articles 
on the Figure of the Earth in NATURE, vol. xviii. p. 356, 
et seg. 

After all, eyen in the time of Ptolemy, the map of the 
world, after something like 800 year§ work, was of 
comparatively limited extent. Anything like accurate 
knowledge did not extend beyond Central and Southern 
Europe, Western and South-western Asia on the one 
side, and a small stretch of North Africa on the other. 
True a vague knowledge was on record of regions far 
beyond this, a knowledge ehowever which had a vast 
amount of error mixed with a small modicum of truth. 
Still when we consider the limited means at the command: 
of the Greeks and Romans, and that they had to overcome 
all the initial, difficulties of the pursuit of knowledge, © 
the results which they achieved are creditable to their” 
enterprise. 

Mr. Bunbury’g history of these first beginnings of 
geographical exploration and geographical science is well 
worth a careful study, and will gain for him a high and- 
permanent position in the literature of geography. Not 
the least waluable feature, we should say, are the nume- 
rous map illustrations of the progress of geographical 
knowledge at various periods, R 
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THE MENHADEN 

The Menhaden; being a History of the Fish. By G. 
Brown Goode. With an Account of the Agricultural 
Uses of Fish, By W. O. Atwater. (New York: Orange 

Judd Company, 1880.) 
N money value the American menhaden ranks fourth 
in the list of, the fishes of the United States. First 
comes the cod, secondly the salmon, thirdly the mackerel, 
and then the menhaden. In absolute pounds’ weight 
caught it would seem to come first of all, upwards of 460 
millions of pounds’ weight having been taken in 1876, 
wheteas there was considerably less than half this weight 
of cod taken in that year, and all the salmon and mackerel 
taken if weighed together would not amount to much 
more than one-sixth of the weight. As its money value 
must depend on its economic value, it may be as well at 
once to briefly hint at its uses. As a table fish it is in 
favour in many parts of the United States, when perfectly 
fresh being considefed superigr in flavour to most of the 
common shore fishes. In the Washington fish market, 
when in season, they meet with a ready sale. Large 
quantities are salted, and there is a great export of these 
to the West Indies, where; they serve as food for the 
negroes upon the plantations. Immense numbers are pre- 
served in eil and spices and sold as sardines. Goodale’s 
extract of fish is made out of menhaden, and the qualities 
of this preparation are testified to as being agreeable in 
flavour and decidedly nutritive as food for cattle. Men- 
haden scrap is a great success ; sheep get rapidly fat on 
it. Hens, ducks, and turkeys prefer it to ‘corn, and it 
need not be added that pigs greedily devour it. For bait 
it is extensively used in the cod and mackerel fisheries in 
New England and the British Provinces. Its popularity 
is no doubt chiefly due to the ease with which it may be 
obtained in quantity. As an article of commerce men- 
haden bait, it will be remembered, came under the con- 
sideration of the Halifax Commission of 1877; but per- 
haps even a greater future is open to the menhaden 
fisheries by the recently-established manufacture of oil 
and guano from these fish. The State of Maine claims 
to have been the first to discover its value, and 
now large factories turn out immense quantities of 
these materials. In 1874 from 50,000 to 75,000 gallons of 
oil was turned but from the Maine Works, The manu- 
facture is simple in the extreme, consisting of three 
processes: boiling the fish, pressing and clarifying the 
expressed oil, The final operation is pumping it into 
immense bleaching tanks, where it becomes whiter and 
clearer in the rays of the sun. When well refined the oil 
is light-coloumd, sweet, and ef prime quality. The uses 
of this oil are manifold. It is chiefly employed, we are 
‘told, às a substitute for the more costly and popular oils, 
and to adulterate them. It is sold largely to tanneries 
„for currying leather. The principal marget for it is in 
“Boston and New York, but considerable quantities are 
shipped to London, Liverpool, and Havre. But menhaden 
has still further uses. So far back in American history 
as 1621 we read that the Plymouth colonists learnt from 
an old Indian that they should use these fish as manure 
on their ground; and one Edward Johnson, writing in 
"1652, says, “ But the Lord isepleased@to provide for them 
[the New England colonists] great store of fish in the 
spring time. Many thousands of these they used to put 


: . 


under their Indian corn, which they plant in rills five foot 
asunder.” Now as a result of the profitable utilisation of 
the menhaden for the manufacture of oil, the use of the 
whole fish as a fertiliser has gradually and almost entirely 
ceased, and the refuse from which the oil has been 
expressed is used instead. This is known as “ fish-scrap” 
and “fish guano.” In a wheat-growing country like 
North America the importance of the subject of artificial 
manures is great, and we quote from Prof, Cook’s, of New 
Jersey, report to the State Board of Agniculture as 
follows: “Those who have tried a mixture of this fish 
guano with barn-yard manure and a little lime, say that 
it is superior to any guano in the market. When applied 
on corn the crop is considered as certain. ‘The Value of 
fish as manure is due mainly to the presence in it of 
nitrogen and phosphoric acid. The crops most assisted 
by fish manures are such as grass, grain, and corn, while 
leguminous crops, like clover, beans, and peas, are more 
benefited by mineral manures,” 

e The above is but a brief résumé of one portion of 
Messrs. Goode and ater’s interesting work, the title 
of which is quoted above. Their history was prepared 
for the Fifth Annual Report of the Commissioner of 
Fisheries for 1877. As reprinted, it forms an octavo 
volume of 540 pages and 30 plates. 

The menhaden (Clupea menhaden of Mitchell) is, when 
adult,a most beautiful fish ; its colour is pearly opales- 
cent; each scale has all the ,beauty of a fine pearl, and 
the reflections from the mailed side of a fish just taken 
from the water are superb; the scales of the back and 
top of the head are of a purplish hue. Its importance to 
the States may be compared to the importance of the 
herring to Northern Europe. It ito be found at the 
same period during the year in the coast waters of all the 
Atlantic States from Maime to Florida, A surface tem- 
perature of about 51° is necessary for WS appearance in 
waters ‘near the shores. Its food is apparently for 
the most part minute alge, The geographical range of 
the species, the arrival and departure of the schools,” 
the migration question, the peculiar movements of the 
“schools” of menhaden, are all subjects discussed at 
great length in this report, and from it many faets of 
great value to those interested in our own shore-fisheries 
are to be learnt. 

The strange and unaccountable absence of the men- 
haden last year fron® the waters of Cape Cod are briefly 
alluded to in the Introduction. This absence was disas- 
trous to many, and proved by a sad experience that the 
harvest of the sea will sometimes fail. The oil and 
guano factories Jost a year’s work; the factory hands and 
steamer’s crew were entirely thrown out of employment ; 
those were all on hand to begin work on June 1, and kept 
working, in the hope that the fish would “strike,” until 
late in August. When they at last gave up all hope it 
was too late to engage in any other occupation to make 
money to carry them over the winter. This absence of 
the fish north of the Cape did not appear to be compen- 
sated for by any remarkable abundance in southern New 

*England, but a much larger number of fish were captured 
in these waters in 1879, as so nfany more vessels went 
there to fish, We hope soon to hear of a good season’, 
fishing at Cape Cod, and we strongly recommend this 
intportant report on the menhaden to the, reader’s notice. 
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OUR BOOK SHELF 


Alphabetical Manual of Blowpipe Analysts. By Lieut.- 
Col, W. A. Ross. (London: Trubner and Co., 1880.) 


OF late years the blowpipe has been very little used in 
practical chemistry. It has been felt that efficiency in 
qualitative analysis is not the final aim of the chemist; 
and this branch of chemical art has been more and more 
relegated to the position of an instrument for examination 
purposes, 

There is however little doubt that a thorough training 
in qualitative analysis—such a course, for instance, as is 
furnished by Mr. Dittmar’s manual—is of much service 
to the learner of chemistry ; but even here the methods 
which are of. most general application are founded on 
reaction§ ‘in the wet way.” 

The Plows. however, is beginning to reassert its 
claims to the favourable recognition of the chemical 
mineralogist. The little book in which Col Ross con- 
denses the results of his own and others’ work is well 
calculated to advance these claims. 

No regular course of analysis is given in this book 
beyond an outline of a method for classifying mineralg 
for blowpipe examination, and an agggunt of the Freiberg 
scheme of qualitative analysis of manerals. But under 
such headings as “Alloys,” “ Minerals,” “Phosphoric 
Acid Reagent,” &c., most useful information is presented 
to the worker in tabulated form. The table of “ Reactions 
of ordinary Oxides at one View” is also useful. 

Any mineralogist who has acquired some command of the 
blowpipe and has a fair elementary knowledge of een 
must find this work of service to him; it containsina I 
compass almost all that is required to be known in order 
to study the composition of minerals by “ pyrological’’ 
reactions, Very many of the reactions described by Col. 
Ross are not to be found in other books, Not a few of 
his statements are opposed to generally-accepted facts. 
He gives a flat contradiction to the statement madein the 
text-books, that mos metallic oxides gre soluble in boric 
acid, or boron trioxide, at a red heat, whilst of course 
admitting their solubility in fusing borax ; indeed he bases 
his system of bhewpipe ae or pyrology, to a 
large extent, on the non-solubility of metallic oxides in 
this reagent. 

_ As is pfen the case with one who has undoubtedly ad- 
vanced any branch of scientific work, Col. Ross is too 
ready to value his favourite method more highly than it 
deserves. Thus he is inclined to regard the blowpipe as 
“a more delicate analytical weapon than the spectro- 
scope,” and thinks that by its use he has proved that 
the production of D-lines is not always due to sodium ! 


U.S. Coast and Geodetic Survey. Pacific Coast Pilot. 
Coasts and Islands of Alaska. Appendix I, Meteoro- 
logy cia Bibliography. By W. H. Dall, (Washington, 
1879. 

THE complicated title of this large quarto volume gives 

very little idea of the nature and value of its contents. In 

the first sentence of the Letter of Transmission we meet with 

a’ new and amusing use of an old enough English phrase, 

when Mr. Dall coolly informs the superintendent of the 

Survey that he has “the honour to fvrn tn the results of 

an inquiry into the meteorolagy of Alaska and the 

adjacent regions.’ The results of which Mr. Dall speaks 
in this irreverent manner must have cost him stupendous 
labour ; indeed they might very well have taken years of 
research by a small international staff of inquirers. The 
publication comprises an abstract or summasy of: all 
accessible meteorological material relating to the district 
in question ; both of that which has been published and 
is widely scattered through numerous proceedings, annuals, 
and transactiohs of learned societies, buried in periodicals 
in the Russian and ether lan es, and otherwise diff- 
cult of access; gnd also of aevery large amount of 
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unpublished material from the archives of the U.S. Coast 
Survey, the Medical Department of the U.S. Army, the 
U.S. Signal Service, and numerous contributions from 
private sources. With the abstracts are included the 
fullest references to the sources from which the materials 
are derived, and all the data which could be obtained as 
to the conditions of observation. The listeof charts, 
maps, and publications relating to Alaska and the neigh- 
bouring regions, and occupying somethirfg like 200 quarto 
pages, is a wonderful piece of well-arranged work, and 
must prove valuable for many purposes besides that for 
which it has been immediately compiled. The volume 
also contains charts representing the monthly and annual 
means of temperature and pressure, graphic figures of 
the direction of the winds at each locality, and of the 
annual curves of pressure, precipitation, and temperature. 
Mr. Dall probably knows more about the region to which 
this volume refers than any other man living, and is able 
from his own observations and experience to contribute 
greatly to the value of his report. Altogether this is one 
of the most creditable of the many creditable scientific 
publications of the United States, aad Mr. Dall is evi- 
dently one of the most valufible scientific servants of that 
Government. We hope, both for the good of the States 
and the interests of science, that he will be afforded 
every facility for utilising his exceptional ability as a 
scientific observer. 
The Tree Planter. 
Gardening.” 


The Tree Pruner. By the same Author. (London: 
Crosby. Lockwood and Co., 1880.) 


THESE two books form Nos. 209 and zro of Weale’s 


By Samuel Wood, Author of “ Good 


Rudimen Series, Considering the numerous books 
Mr. Wood has written, the titles of which are set forth 
on the first pages of the little volumes before us, it is 
clear the Sen is suffering from a continued attack of 


Cacoethes scribendi. Agreeing with the author, for the 

sake of argument, that there was a real necessity for 

the information he desires to im we cannot see 

why the matter contained in the two books should not 

have been combined in one, for the subjects of pro- 

pagatipn and pruning are so closely associated that 

they would have gone ei: together rather than being 

separated ; besides which a good deal of useless repetition 

would have been saved. Writing in the first book of 

what the author calls plants of the “ Hibiscus Class—the 

Althea frutex? he says they are “deciduous shrubs of 

great beauty, com ble to carnations on trees.” In the 

second book, under the head of “The Hibiscus,” it is 

said—“ These plants are among our gnost beautiful 

flowering shrubs; many of them will compare with the 

carnation,’ As an illustration of- the author’s method of 

imparting botanical knowledge, we will quote only two 

paragraphs from the article on the holly. He says— 

‘There are a great many varieties of the holly, and 

nearly all of them are natives of Great Britain. There is 

also one commonly called nee holly, which is not a holly 

at all The holly belongs to the natural*order Agut- 
Joliacez, while the knee holly, or Ruscus aculeatus, 

belongs to the natural order Li/iacea, i.e., flowers - 
resembling a diminutive lily; while the flowers of the 
former belong to a class quite different, Linn. class 4, 
and order 3, thé latter haying 6 stamens and 1 style. 
tt Aquifoliaceze conveys no idea of the class, but simply 

refers to the plant belonging to those with prickly leaves. 
This being the I am disposed to look upon the term 
‘ Aquifoliacem’ as misleading, because there are some 
other genera possessing prickly leaves, and some hollies 
that have leaves with no prickles, and in the case of the 
Ruscus, which has prickly leaves, it may be and is called 
aholly, while it is of Another genus.” It is impossible to 
comment on this, The author may be practical, but he is 
not scientific. 


e e 


August 12, 1880] 








Tables for the Analysis of a Simple Salt. By A. Vinter; 
M.A. (London: Longmans and Co., 1880). 
Many tables for the qualitative analysis of simple salts 
already exist; another set is just added to the list by Mr. 
A. Vinter. It is very probable that students who—lilee 
those for whom Mr, Vinters tables are arranged—can 
only devete one hour a week to practical chemistry, 
would do well toeadd that hour to those allotted to some 
other study; but if school-teachers will give their boys so 


insignificant a smattering of practical chemistry, these’ 


tables will, we think, be found useful and generally accu- 
rate so far as they go, which is certainly*but a very little 
way indeed, 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Nether can he undertake to return, or 
to correspond with the writers of, rejected manuscripts. No 


notice ts i of anonymous communications. 
[The Editor urgently requests correspondents to keep their letters as 
short as possible, pressureon his space ts so great that it 


ds impossible othrwise to engure the afer act even of com- 
munications containing interesting and novel facts.] 


The late Count L. F. de Pourtales 


EvERY naturalist must have noticed with regret the news of 
the death of M, de Pourtales, of Cambridge, Mass., U.S., but 
those who have had the pleasure of his fmendship and who have 
been fellow-labourers with him feel a most sincere sorrow at the 
loss whicH' science has sustained, 

The exploration of the deep sea brought Pourtales prominently 
before the scientific world, and his practical knowledge of the 
art of dredging not only produced results which were of great im- 
portance to Alexander Agassiz and Lyman, but they also provided 
him with a wonderful series of deep-sea corals, upon which he 
laboured with t success, The floor of the Gulf Stream in 
the Straits of Florida, the dredgings of the Hassler Expedition, 
and lastly, the examination of the results of the work done in the 
Caribbean Sea during the voyage of the U.S. steamer Blake, gave 
the opportunity, which was readily seized and utilised, of con- 
tributing largely and thoroughly to the knowledge of the interesig 
M ranan fauna of the depths. I can testify to the soli 
merit of the work done by my fnend, and I can never forget his 
generous assistance, kindly criticisms, and desire to obtain the 

fect truth. He spared no pains, and was ever at wofk in the 
ifficult subject he especially chose; and he speedily grasped the 
relations of the past and present deep-sea coral faunas, and, 
besides adding largely to our knowledge of forms, contributed in 
a most important manner. to the study of the generic and specific 
value of certain structures, Of his wledge of the Crinoidea 
I need not write, but of the great value of the researches of the 
grave, courteous, and most genial man who is no longer amo 
us I shall ever ye in terms of great admiration and gratitude. 
Atheneum, August 8 P. MARTIN DUNCAN 





The Recent Gas Explosion 


ACCORDING to promise, I write to describe the continuation 
of the experiments on the above subject. 

At present there is little else than failure to report, but as I 
am leaving home to-day and shall not be able to try any addi- 
tional experiments for the next three or four weeks, I will merely 
anion here obtained. i 
g piece of composition gas-pipe rom. long, 15mm. internal 

diameter, and 2 mm. thick, was filed with a iene of 2 vols, 
of hydrogen to 1 vol. of oxygen, and the gas exploded. The 
tube was not affected, the cork which closed it being projected. 

It was then filled with a mixture of 10 voltes of coal-gas and 
12 of oxygew, and in this case the tube withstood the explosion ; 
a-piece of india-rubber tube covered with calico tightly bound 
round it, which was used to connect the farther end of the tube 
to a metal stopcock, was however burst and the calico torn. 

To-day I tried a tube made of paper. The tube is 7mm, in 
diameter, and consists of eight layers of thin paper, stuck to- 
gether with paste, and varnished on the outside with shellac. 

This I have not succeeded, in bursging with the mixture of 
hydrogen and oxygen; one of the caoutchouc stoppers which 
closed the glass tubes cemented to the end of the paper tube 
was blown off, 
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I hope to repeat the experiment with another paper tube which 
is not so strong. HERBERT MCLEOD 
Cooper's HÄ, August 9 - 


Heat of the Comstock Lode 


IN May, 1878, Mr. Church, who was at that'time Professor 
of Mining at the University of Ohio, read a paper before’the 
American Institute of Mining Engineers on the heat ofthe 
Cdmstock mines, which was subsequently, in an extended form, 
included in the author’s volume on the Comstock lode, of which 
a review appeared in NATURE (vol. xxi. p. 511). ; 

In this paper Mr. Church states that the temperature of the 
waters issuing from the mines worked upon’ the Comstdck lode 
has always been somewhat high, but it was not until they had 
attained a very considerable depth below the surface that the 
workmen first became inconvenienced by extraordiwary heal. 
At their present greatest depth (about 2,700 feet) water issues 
from the rock at a temperature of 157° F. (70° C.), and at least 
4,200,000 tons of water are annually pumped from the workings 
at a temperature of 135° F. Mr. Church estimates that to 
elevate such a e volume of water from the mean tempera- 
ture of the atmosphere to that which it attains in the mines 
would require 47,700 tons of coal, In addition to this, he 
ealculates, 7,859 tons of coal would be required to supply the 
heat absorbed by thggsir passing along the various shafts and 
galleries through whieh it is diverted for the purposes of ventila- 
tion. It follows that to develop the total amount of heat neces- 
sary to raise the water and air circulatmg in these mines from 
the mean temperature of the atmosphere to that which they 
iespectively attain, 55,560 tons of coal, or-97,700 ‘cords 'of 
firewood would be annually required. 

Mr. Church, in his paper, quotes four analyses of waters from 
the Comstock lode taken at different depths; these vary some- 
what as to the relative proportions of the various substances 
present, but they contain on an average 42°62 grains of solid 
matter to the gallon. Of this amount 20°74 grains are calcic 
sulphate, 12°13 grains carbonate of potassium, 4'85 grains 
carbonate of sodium, and °66 grain of chloride of sodium. 

In order to ascertain approximately to what extent the produc- 
tion of the large amount of heat absorbed by the water may be 
ascribed to oxidation pf sulphur and, irom, the author first calcu- 
lates the quantity which would be geveloped by the oxidation of 

ites equivalent to the calcic sulphate in solution, But having 
Pana that this amounts to only about , 45th part of that required, 
he seeks another solution fór the diffi , and without any 
calculations in sapport of the hypothesis, attributes this enormous 
development of heat to the kaolinisation of felspar in the sub- 
jacent rocks, .? k 

In a communication to the Geological Society of London, 
published in their Quarterly Xournal, t 1879, entitled, * A 
Contribution to the History of Mineral Veins,” I endeavoured to 
show that the kaolinisation of felspars is as inadequate, td pro- 
duce the effects observed as is the oxidation of pyrites, and a 
recent paper read by Mr. Church before the American Institute 
of Mining Engineers, as well as his letter on Subterranean Kao- 
limsation in last week’s NATURE, have been written with a view 
of answering these ohjections. DRI 5 t 

In my communication to the Geological Society I/ applied: to 
the kaolinisation of felspars a similar line of reasoning to that 
adopted by Mr. Church with regard to the oxidation of pyrites. 

The average proportion of alkalies contained in the rocks of 
the district is eaa per cent, while the mean of the published 
analyses gives f1'30 gains of alkalies in the U.S. gallon of 
water. It follows that the 4,200,000 tons of water annually 
pumped out must contain 813 tons of alkalies, and that, as 
these are present in the rocks in the proportion of 6°40 per cent., 
the felspar ın 12,703 tons of rock must be annually kaolinised 
and the alkalies removed in solution. i 

The amount of rock in which the felspar has been kaolinised 
being 12,703 tons, and the number of tons of water pumped ont of 


4,200,000 _ 330 is the num- 





the mines 4,200,000, it follows that 


ber of tons of water heated by each ton of completely altered rock, 

In order, therefore, that one ton of rock should be enabled to 
heat 330 tons of water only 1° Fabt,, and the specific heat of 
these rocks be taken at '1477, that of blast- ce slags, it would 
require to be heated by the kaolinisation of its felspar to a tem- 
perature above that of molten gold. Coaiequentiy, to raise the 
water 85°, or to a temperature of 135°, af hich it issues, the 
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kaolinisation of the felspar in each ton of rock would require to 
elevate it to an extent it would be difficult to estimate. 

To this Mr. Church, who derives-his heat from the hydration 
of silicate of aluminium during the formation of kaolin, objects 
that the whole of the alkalies hberated by the decomposition of 
felspar do not become dissolved in water, and that their amount 
cannot consequently be taken as a measure of the quantities of 
that mineral which have been decomposed. 

In support of this argument he states that clays from the 
immediate neighbourhood of the Comstock lode still contain 
above 44 per cent. of alkalies, and ignores the fact that the final 
result of kaolinisation is the production of a hydrated silicate of 
aluminium free from alkalies. The clays m question must 
consequently be regarded as containing undecomposed felspar 
which cannot have contributed to any increase of temperature. 

Admitting however for the sake of argument that all the 
felspar has been decomposed, and that three-fourths of the 
alkalies present have been retained by the resulting clay, the 
heat corresponding to the decomposition and hydration of the 
felspars in a ton of rock must be reduced by three-fourths. If, 
therefore, as before, to simplify our ideas, we regard the heat 
required to produce the observed effects as due to a single 
variation of temperature, the orginal temperature must have 
been above twenty times higher than the melting-point of gold, 
which appears as improbable as that found on the assumptioa. 

of the whole of the alkalies entering intqgolution. 

- The assumption now made, namely, much of the kaolini- 
sation of the fe is accomplished by aqueous vapour which is 
entirely absorbed by the rock, and which does not give rise to 
any aqueous solutions, involves conditions of which we have no 
lmown example, and of which it is difficult to conceive the 
existence at such great depths below the water-level of the 


country. 

This view of the question was not advanced by Mr. Church in 
his onginal paper of 1878, and has probably occurred to him 
subsequently to the publication of my observations in the 
guarry Journal of the Geological Society in the following year. 

however the possibility of such an alteration were admitted, it 
certainly could not be ascribed to kaolinisation, since the removal 
of the alkalies in felspars is an essential factor in that trans- 
formation, 

With regard to theehot spring which formerly issued from 
between slate rocks and an*glvan dyke af Wheal Clifford Mine 
in Cornwall oe notable tities of chloride of lithtum 
and other alkaline salts, cited by . Church in his recent 
pamphlet in suppòft of his views with respect to kaolinisation, 
the effect has probably been taken for the cause. Hot ‘water is 
known to be a better solvent of mineral matter than cold water, 
and it hgs been shown by Daubrée that at high temperatures 
and under great pressure it is even capable of rapidly dissolvi 
silica out of glass, and of leaving it ın the form of rystallised 

uartz. 

T We have no direct evidence that the dissociation of the 
constitutnts of felspar and the subsequent hydration of the 
clay produced give rise to any liberation of heat, It is well 
known that the temperature of mines situated in granite, where 
kaolinisation is constantly going on, is lower than that of those 
worked in clay-slate, while high tempera’ or thermal springs 
are not more frequently observed in of kaolinised granite 
than elsewhere. 

The mines on the Comstock lode are situated in a highly- 
volcanic region of very late tertiary age, and in the almost 
immediate vicinity of lava-flows and boiling springs. Until, 
therefore, stronger evidence than that yet ished shall have 
been brought forward, it is probable that the majority of geolo- 
gists may continue to ascribe these phenomena to the action of 
volcanic agencies, J. ARTHUR PHILLIPS 

18, Fopstone Road, Kensington, S.W., August 9 





British Museum Attendants 


As you are a free lance in British Museum matters, will you 
not make some remarks on the attendants? They are, as a 
body, intelligent and desirous of learning, but no attempts seem 
ever to be made to instruct them in the subjects of their depart- 
ments; and all the information they possess is picked up by 
scraps, from overhearing the remarks of their chiefs to distin- 

ished visitors,® 

any of them do what they can to teach themselves ; but wh 
should they not have some training, and be competent ti 
give simple and informal description-lectures to parties who 


really go for instruction? It cannot be said that it would imperi 
their es by occupying their attention, when we see how 
a far scantier supply of care-takers completely guard. South. 
Kensington. 

The object is not to get a higher paid and superior class of 
fhen, but to give them the advantages they might reasonably 
enjoy, and use them as rational beings. I have hgard some of 
them deplore the way in which they are treated, ‘‘Itke so many 
watch-dogs” ; the snuff-taking to keep awake; the lapses of the 
stouter ones into afternoon naps; the forbidden conversations, 
even on the objects of their care, with visitors; the ing of 
all the advertisements of the 7iwies, for lack of better interest ; 
all these are familiar subjecta, as you will find if you once tap 
the flow of forbidden talk successfully. 

Some attention to them might 
once had with a flashy-looking fellow on one of the many un- 
labelled objects in his d ent, I asked, “Do you know 
where that squared block is from that stands on that terminal 
ornament?” Gallio (with a flower in his button-hole): “ Which 
do you mean?” ‘That one which has another rough block 
standing on it.” Gallio (impatiently): ‘‘ Well! what about 
it?” “Do you know where it came from?” Gallio (with 
ineffable contempt): ‘No! indeed; I don’t know where it’s 


t such a colloquy as I 


from. I don’t know anything about it.” you should care to 
quote this, I can vouch for its accuracy, as I noted it at the time. 
Bromley, Kent Wm. FLINDERS PETRIE 





. Quassia and Mosquitos 


In NATURE, vol. xxii. p. 11, I read a letter in which the 
employment of a wash made from a decoction of quassia wood 
was recommended as a protection from the attacks of mosquitos 
and other insect pests. After reading the above-named letter I 
sent some of the quassia to my son, who is a surveyor’campi 
out on the prairie in Dakotah Territory, U.S.A., in a part m 
infested in hot weather by mosquitos. In a recent letter my 
son states that he has repeatedly tried the wash with quassia, but 
without any beneficial results, the mosquitos having attacked 
him even before the solution had dried on his skin. 

I have suggested that he should try carbolic acid ointment, if 
i can procure any, as English insects do not like the carbolic 


our, * 

Possibly the mosquitos referred to in your correspondents 
letter may have been much better fed than the North American 
tormentors. 

If any of your numerous readers could communicate some 
effectua] protection against the attacks of these pests, it would 
be a great boon to those who suffer so much from them, 

Manchester, August 9 J. B. DANCER 





Fascination 


A VERY simple explanation may be offered of the seemingly 
mysterious facts of fascination, whether in man or the lower 
animals, Every one knows the old and ludicrous problem 
requiring us to decide what would happen to ẹ hungry donkey 
placed at a spot exactly equidistant from two quite equally 
attractive bundles of hay. In theory the creature starves, bei 
unable to make up its mind to choose one bundle rather than the 
other without any reason for such choice. In practice it is 
generally su that the unsteadiness of this world’s affnirs 
would speedily destroy the equilibrium of motives and leave the 
donkey free to make its meal of one or other of the bundles. 
But in critical emergencies, such a3 those mențjoned in Mr. 
Curran’s letter, when shot and shell are flying rapidly towards 
their victims, almost instantaneous decision is necessary. The | 
circumstances are such that movement either to the right or to 
the left would be equally salutary and efficacious, but for the 
very reason that one movement would be just as good as the 
other, the mind akes its fatal pause of indecision, A’ man 
standing in the path of an advan train? and a small 
bird eyed by a snake, are probably affected both in the same 
manner. ere need be no occult influence in the eye of the 
basilisk, as there can be no magıcal power in the iron and brass 
of the steam-engine, to transfix and fascinate the prey. Terror 
*may.no doubt in some instances penyes the brain and make it 
incapable of choosing the method of escape, whith to an intellect 
unembarrassed and free from ic would be the one obviously 
woithy of clf ice, but in the mihtary examples cited by Mr. 
Curran it would be indecent to such an explanation of 
the facts, and needless when the simpler solution is available. 

Tunbridge Wells, August 9 omas R. R. STEBEING 
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Strange Method of Crossing a Torrent 


HAVING seen something very like, if not quite identical with, 
the following ın the Himalayas, I am anxious to know if it is 
not a conimoner device under similar conditions than is generally 
supposed everywhere. The story occurs in Gerard Bootes 
(Doctor of Physick) ‘‘Inland’s Natural History,” p. 59, and is 
related onethe authority of ‘‘one Theophilus Buckworth, a 
Bishop of Dromore,” in whose presence the feat was performed. 
Sie cee on anit runs as eae After mentioning that the 

rook or river t pagse t town was greatly risen,” 
he adds that “A country fellow who was travellag that way 
having stayed three days in hope that the water would fall, and 
seeing that the rain continued, grew impatient? and resolved to 
ass the brook whatever the danger was, but to do it with the 
ess peril and the more steadiness he took a t heavy stone 
ess 


W. CURRAN 





Intellect in Brutes 


Nor having seen ány referenee to Cowper's famous hares in 
any of the notices under this heading that have appeared in 
NATURE, Iam induced to refer to them, the more so as the 
creature is rarely credited with much gratitude dr intelligence. 
My information is from Tegg’s edition of ‘‘ The Life and Works 
of William Cowper,” p. 633. Describing, at this place, the capers 
of his favourite hare named. ‘‘ Puss,” who “would suffer me to 
take him uP and to cy hin about in my own arms,” our poet 
adds that “he was ill three days, during which time I nursed 
him, kept him apat from his fellows, . .. . and by constant 
care, &c., restored him to perfect health, No creature could be 


more grateful than my patient after his recovery, a sentiment ` 


which he most significantly expressed by licking my hand, first 
the back of it, then the palm, then every finger separately, then 
between all the fingers, as if anxious to leave no part of it un- 
saluted; a ceremony which he never performed but once again 
upon a similar occasion. Finding him extremely tractable, I 
made it my custom to carry him always after breakfast into the 
gard I had not long habituated him to this taste of 
liberty before he began to be impatient for the return of the time 
when he might enjoy it. He would invite me to the garden by 
drumming upon my knee and by a look of such expression as it 
was not possible to misinterpret. If this rhetoric did not imme- 
diately succeed, he would take the shirt of my coat between his teeth 
and pull it with all kis force.” He ‘seemed to be happier in 
human society than when shut up with his natural companions,” 
and if these traits do not d¢oken something more than instinct, 
it is hard to say where this ends and intellect begins. 
Warrington W. CURRAN 





Anchor-Ice 


Havine lately read with much interest “several letters to 
NATURE on the subject of the formation of anchor- or ground- 
ice, I beg leave to inform your readers that it forms here every 
season in the Rock Island rapids of the Up Mississippi 
River; any one desirous of studying its mode of formation would 
here have a good opportunity. Some observations of mine upon 
this phenomenon may be found in vol. ii. of the Proceedings of 
the Davenpogt Academy of N Sciences, p. 349. 

Davenport, Iowa, U.S., July 10 R. J. FARQUHARSON 





Depraved Taste in Animals 


WHILE in Australia I kept at different times several koalas— 
all taken Of these three were inordinately fond of 
tobacco in any form. They would chew and swallow the strong 
Victorian black tobacco with the greatest gusto, and one, to 
which I gave a foul clay pipe saturated with tobacco oil, de- 
voured the whole of the stem. Sitting on the nape of my neck, 
his usual place when I was writing or reading in the evening,e 
“ Ka-koo” would frequently stretch out one hand, take the pipe 
from my mouth, and begin to chew it if not promptly interfered 
with. During the day he passed most of his time rolled up on 
the rafters of the roof, bush houses being devoid of a ceili 
and on hearing the clinking of glasses, which betokened the 
preparation of the evening glass of grog, hurried down from 


his perch to receive his modest share of whisky and water. If 
a spoon were dipped in the raw spirit and given to him, he 
would take it in both his paws and lick it dry with manifest 
appreciation, and could only be prevented from making a raid 
upon every glass on the table by bemg tied with a handkerchief 
by the leg to the back of a chair. No ill effects ever followed 
these indulgences. ARTHUR NICOLS 





THUNDERSTORMS} 


WHEN I was asked to give this lecture I was also 
asked to give a short list of subjects from which 
your directérs might select what they thought most fit. 
I named three. Regarded from the scientific point of 
view, one of them was to be considered as fully under- 
stood in principle, and requiring only additional experi- 
mental data to make it complete. This was the Conduction 
of Heat in Sokds. Another was to a certain extent 
scientifically understood, but its theory was, and still is, 
in need of extended mathematical development. This 
was the popular scientific toy, the Radiometer. The third 
was, and remains, scarcely understood at all. Of course 
it was at once selected for to-night. I might have 
foreseen that it would be. You may well ask, then, why 
I am here. an I say about a subject which I 
assert to be scarcely understood at all? A few years ago 
no qualified physicist would have ventured an opinion as 
to the nature of electricity, Magnetism had been (to æ 
certain extent, at least) cleared up by an assumption that 
it depended on electric currents; and from Orsted and 
Ampère to Faraday and Thomson, a host of brilliant 
experimenters and mathematicians had grouped together 
in mutual interdependence the various branches of electro- 
dynamics. But still the fundamental question remained’ 
unsolved, What ts electricity? I remember Sir W. 
Thomson, eighteen years ago, saying to me, “Tell me 
what electricity is, and I'll tell you everything else.” 
Well, strange as it may appear to you, I may now call 
upon him to fulfil his promise. Ang for good reason, as 
you shall see. . 28 

Science and Scotland have lately lost in Clerk-Maxwell 
one of their greatest sons. He was, however, much better 
known to science than to Scotland. “One grand object 
which ‘he kept before him through his whole scientific life 
was to reduce electric and magnetic phenomena to mere 
stresses and motions of the ethereal jelly., Amd there 
can be little doubt that he has securely laid the foundation 
of an electric theory—like the undulatory theory of light 
admirably simple in its fundamental assumptions, but, like 
it, requiring for its full development the utmost resoarces of 
mathematical analysis. It cannot but seem strange to the 
majority of you to be told that we know probably as much 
about the secret mechanism of electricity as we do about 
that of light, and that it is more than exceedingly probable 
that a ray of lght*is propagated by electric and electro- 
magnetic disturbances. It is one of the most remarkable 
advances made during this century. 

But to know what electricity 1s, does not necessarily 
guide us in the least degree to a notion of its source in 
any particular instance. We mightiknow quite well what 
is electricity and yet be, as I told you at starting we are, 
almost entirely uncertain of the exact source of aimo- 
spheric electricity. È ; 

To come to my special subject. Iam not going to try 
to describe a thunderstorm. First, because I am certain 
that I could not do it without running the risk of over- 
doing it, and thus becoming sensational instead of 
scientific; and secondly, because the phenomenon must 
be quit® familiar, except perhaps in some of its more 
singular details, to every one of you. 

Science has to deal with magnitudes which are ‘very 
much larger or smaller than those which such words as 
huge, enormous, tiny, or minute are capable of express- 
mg. And though an electric spark,tven from our most 

1 Abstract of a lecture, delivered in the City HalleGlasgow, by Prof Tait. 
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powerful artificial sources, appears to the non-scientific 
trifling in comparison with a mile-long flash of lightning, 
the difference (huge, if you like to call it) is as nothing to 
others with which scientific men are constantly dealing. 
The nearest star is as much farther from us than is the 
sun, as the sun is farther from us than is London. The 
sun’s distance is ninety-three millions of miles. If that 
distance be called enormous, and it certainly is so, what 
adjective have you for the star’s distance? Ordinary 
human language, and especially the more poetic forms of 
it, were devised to fit human feelings and emotions, and 
not for scientific purposes. A thoroughly scientific ac- 
count of a thunderstorm, if it were possible to give one, 
would certainly be at once ridiculed as pedantic. 

Let us therefore, instead of attempting to discuss the 
phenomehon as a whole, consider separately some of its 
more prominent features, And first of all, what are 
these features when we are f» the thunderstorm? 

By far the most striking, at least if the thunderstorm 
come on during the day, is the extraordinary darkness, 
Sometimes at mid-day in summer the darkness becomes 
comparable with that at midnight, very different in kind 
as well as intensity from that poo by the densest» 
fog. Objects are distinctly visible thægugh it at distances 
-df many miles, whether when self-lu‘®inous or when in~ 
stantaneously lit up by lightning. The darkness, then, 
is simply intense shadow, produced by the great thickness 
and great lateral extension of the cloud-masses overhead. 
Seen from a distance, the mass of cloud belonging to the 
storm usually presents a most peculiar appearance, quite 
unlike any other form of clout It seems to boil up, as 
it were, from below, and to extend through miles of verti- 
cal height. The estimated height of its lower surface 
above the ground varies within very wide limits. Saus- 
sure has seen it as much as three miles ; and in one case 
noticed by De V’Isle it may have been as much as five 
miles. On the other hand, at Pondicherry and Manilla 
it is scarcely ever more ‘than half a mile. Haidinger 
gives the full details®of an extraordinary case, in which 
the thundercloud formed *a stratum of only twenty-five 
feet thick, raised thirty yards above the ground. Yet two 
people were kiei on this occasion. Other notable 
instances of a similar extreme character are recorded. 

Careful experiment shows us that the air 1s scarcely 
ever free from electricity, even in the clearest weather. 
And even ón specially fine days, when large separate 
cumuli are floating along, each as it comes near produces 
a marked effect on the electrometer. Andrews obtained 
by means of a kite, on a fine clear day, a steady decom- 
position of water by the electricity collected by a fine wire 
twisted round the string. Thanks to Sir W. Thomson, 
we can now observe atmospheric electricity in a most 
satisfactory manner. I will test, to show you the mode 
of proceeding, the air inside and outs#le the hall, [The 
experiment was shown, and the external air gave negative 
indications.] 

On several occasions I have found it almost impossible, 
even by giving extreme directive force to the instrument 
by means of magnets, to measure the atmdspheric poten- 
tial with such an electrometer, and had recourse to the 
old electroscope, with specially long and thick gold- 
leaves. On February 26th, 1874, when the sleet and 
hail, dashing against the cupola of my class-room, made 
so much noise as to completely interrupt my lecture, I 
connected that instrument with the water-dropper, and 
saw the gold-leaves discharge themselves against the 
sides every few seconds, sometimes with positive, some- 
times, often immediately afterwards, with negative elec- 
tricity. Such effects would have required for their 
production a battery of tens of thousands of cells, Yet 
there was neither lightning nor thunder, and the water 
was trickling ffom the can at the rate of only two anda 
half cubic inches per minute. Probably had there not 
been such a violent fall of sleet steadily discharging the 


` brilliancy—though, of course, it cannot appear so. 


clouds we should have had a severe thunderstorm. 
Falling rain-drops are often so strongly charged with 
electricity as to` give a spark just before they touch the 
ground, This “luminous rain,” as it has been called, is 
aghenomenon which has been over and over again seen 
by competent and trustworthy observers, In the Comptes 
Rendus for November last we read of the cufjous phe- 
nomenon of electrification of the observer’ s, umbrella by 
a light fall of snow, to such an extent that he could draw 
sparks from it with his finger. 

In calm clear weather the atmospheric charge is usually 
positive. This4s very commonly attributed to evaporation 
of water, and I see noreason to doubt that the phenomena 
are closely connected. [A few drops of water were 
sprinkled on a heated crucible, insulated, and connected 
with the aectonete | 

There can be no doubt that, whatever be the hidden 
mechanism of this experiment, the steam has carried with 
it a strong charge of positive electricity, for it has left the 
rest of the apparatus with a strong negatife charge. We 
will now try that form of the experiment in another way. 
[High-pressure steam escapjng from % little boiler was 
made to play upon an insulated conductor furnished with 
spren and connected with the electrometer, which then 
showed a string positive charge.] 

There are maay substances which produce on evapora- 
tion far greater electric developments than water does, 
some of positive, others of negative, electricity. By far 
the most remarkable in this respect to which attention has 
yet been called is an aqueous solution of sulphate of 
copper. (Proc. R.S.E., 1862.) The smallest drop of this 
solution thrown on a hot dish gives an intense negative 
effect—so great, in fact, that ıt may be occasionally 
employed to charge a small Leyden jar. But this, like 
the smaller effect due to water under similar circum- 
stances, is not yet completely explained. 

The next striking features are the flashes of lightning 
which at intervals light up the landscape with an intensity 
which must in the majority of cases far exceed that pro- 
duced by the full moon. To the eye, indeed, the flash 
does not often appear to furnish more than the equivalent 
of average moonlight, but it must be remembered that it 
lasts for a period of time almost inconceivably short, and 
that the full effect of light on the eye is not produced until 
after the lapse of a considerable fraction of a second. 
Prof. Swan has estimated this interval at about one-tenth 
of a second; and he has proved that the apparent intensity 
of illumination for shorter intervals is nearly proportional 
to the duration. (Trans, R.S.E., 1849.) I can illustrate 
this in a very simple manner. [Two beams of light were 
thrown upon the screen by reflection from» mirrors, each 
of which was fixed zear/y at right angles toanaxis. When 
matters were so adjusted that the brightness of the two 
illuminated spots was the same, one mirror was made to 
rotate. The corresponding light spot described a circle 
about the other, and its brightness became less the larger 
the circle in which it was made to revolve.] The lightning 
flash itself on this account, and for the farthe, reason that 
its whole apparent surface is exceedingly small, must be 
in Some degree comparable with the sun in intrinsic 


fact that its duration is excessively short is easily verified 
in many ways, byt most simply by observing a body in 
rapid motion. e spokes of the wheels af the most 
rapidly-moving carriage appear absolutely fixed when 
illuminated by its light alone. One can read by its ght 
a printed page stuck on a dise revolving at great speed. 
But the most severe test is that of Sir Charles Wheat- 
Stone’s revolving mirror. Seen by reflection in such a 
mirror, however fast it may be rotating, a flash of light- 
ning is not perceptibly broadened, as it certainly would 
be if its duration were appreciable. 

The apparatus which, in our laboratories, enables us to 
measure the time which light, moving at nearly 200,000 
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miles per second, takes to pass over a few feet, is required 


to prove to us that lightning is not absolutely instan- 
taneous. Wheatstone shown that it certainly lasts 
less than a millionth part of a second. Take this, along 
with Swan’s datum, which I have just given you, and you 
see that the apparent brightness of the landscape, as lit 
up by a lightning flash, is /ess than one hundred thousandth 

art of what jt would be were the lightning permanent. 

e have thus rough materials for instituting a comparison 
between the intrinsic brightness of lightning and of the 
sun. 

Transient in the extreme as the phenomenon is, we 
can still, in virtue of the duration of visual impressions, 
form a tolerably accurate conception of the form of a 
flash; and in recent times instantaneous processes of 
photogmphy have given us permanent records of it. 

hese, when compared with photographic records of ordi- 
nary electric sparks, bear out to the full the convictions at 
once forced by appearances on the old electricians, that 
a flash of lightSing is merely a very large electric spark. 
The peculiar zig-zag form, sometimes apparently almost 
doubling back on 4tself, the, occasional bifurcations, and 
various other phenomena of a lightning flash, are all 
shown by the powerful sparks from an electric machine. 
[These sparks were exhibited directly; and*then photo- 
graphs of some of them were exhibited.]. 

The spectroscope has recently given us still more con- 
vincing evidence of their identity, if any such should be 
wanted. « 

The bifurcations of a flash can puzzle no one who is 
experimentally acquainted with electricity, but the zig-zag 
form is not quite so easily explained. It is certainly 
destroyed, in the case of short sparks, by heating the aur. 


{Photographs of sparks in hot and in cold air were 





exhibited. One of each kind is shown in the woodcut. 
The smoother is that which passed through the hot air. 
The other passed through the cold air nearer the camera, 
and is therefore not quite in focus. ] 

Now heating in a tube or flame not only gets rid of 
motes and other combustible materials but it also re- 
moves all traces of electrification from air. Itis pos- 
sible, then, that ‘the zig-zag form of a lightning flash 
may, in certain cases at least, be due to local elec- 
trification, which would have the same sort of effect 
as heat in rarefying the air and making it a better 
conductor. e ° 

A remark is made very commonly in thunderstorms 
which, if correct, is obviously inconsistent with what I 
have said as to the extremely short duration of a flash. 
The eye could not possibly follow movements of such 
extraordinary rapidity. Hence it is lear that when 
people say they saw a flash go upwards to the clouds 
from the ground, or downwards from the clouds to the 
ground, they must be mistaken. ‘The origin of the mis- 
take seems to be a sudyective one, Yiz, that the central 
parts of the retina are more sensitive, by practice, than 
the rest, and therefore that the portion of the flash which 
is seen direttly affects the brain sooner than the rest. 
Hence a spectator looking towards either gpd of a flash 
very naturally fancies that end to be its starting-pomt. 


(To be continued.) 
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OBSERVATIONS ON ARCTIC FOSSIL FLORAS 


WITH REGARD TO TEMPERATURE 


THE first feelings of surprise caused by the discovery 
of remains of warmer-temperate, sub-tropical, and 
even tropical plants within the Arctic circle, of, geo: 
logically speaking, comparatively recent age, have now 
died away, and we no longer find that their presence 
there forms so favoured a theme for speculation, The 
time appears to have arrived when we may critically 
examine the botanical evidence upon which estimates of 
the past degree of warmth enjoyed by the Arctic regions 
have to be*formed. The method open to us is very 
simple: we have, it seems, only to first set aside deter- 
minations that are clearly little more than guesses ; then 
ascertain the minimum mean temperature required by the 
remaining groups of plants to flourish at the pregent day; 
and the sum of these temperatures should furnish reliable 
results for each period. 

I am not yet able myself to carry this inquiry beyond 
the ferns and conifers, but the determinations of these 
are probably so very much more accurate than those of 
the Richer orders of plants as to comprise most of the safer 
elata, and they are sufficiently numerous for the purpose. 

My present remases are limited to the Komeschichten, 
a horizon suppose@ in the “Flora Fossilis Arctica,” to 
represent in Cee aad the Urgonian or Neocomian of 
Central Europe. In this Komeschichten two genera of 
ferns occur which deserve especial consideration, for Prof. 
Heer makes use of their presence to infer that at that 
period the Arctic regions were favoured with a sub-tropical 
or even tropical climate. These genera are Ghichenia 
and Oleandra. The correctness of the determination of 
the supposed Arctic Oleandra 1s doubtful, and it is best 
for the present to place them among the guesses, The 
very sparse indications of sori are not satisfactory, and 
there are no less than twelve widely-distinct genera pos- 
sessing species with approximately the same venation: 
Oleandra is a small genus with but six species, almost 
confined to the tropics, but two of them grow in Northern 
India at altitudes of 6,000 and®7,000 feet. 

It 1s quite otherwise With the remains of Gleichenia, for 
these preserve every characteristic ofthat genus, But 
whiletit is perfectly obvious that these are really fragments 
of Gleichenias, neither the number of species into which 
Prof. Heer has divided them, nor the inferenges as to 
climate which he draws from them, can be admitted. He 
has quite unnecessarily, it seems to me, separated the 
fragments from the Komeschichten into fourteen species, 
and to these has added two from the Ataneschichten. The 
prevailing species, G. Ziffez, if considered to represent 
the type in its average size, might be made to embrace 
eight or ten of them without even then approaching the 
limits of variation seen in the corresponding existing 
species. G. Gies@biana receives the rather larger pinne 
and G. gracilis the smaller, and many others seem sepa- 
rated on trifling or fancied peculiarities, as G. acutipennis,; 
which is merely a small, indistinct fragment, with a few 
rounded depressions, conjectured to mark sori, but which, 
from their pogition on the mid-rib, could not well be such. 
Gleichenia ıs a particularly variable fern, Berkeley men- 
tions (Introd. to ‘‘ Crypt. Bot.” p. 516, Fig. 110, 4) that 
he had seen at Kew the minute pinnules of one of them 
expanded to three times its normal length, and the 
margins unfolded by exposure to a warm damp atmo- 
sphere. In two full-grown specimens of G. dichotonta 
from Khasia, in the Kew Herbarium, the longest pinnules 
respectively are one and nine centimetres in length,. The 
Arctic especies are, however, closely represented by G. 
glauca (G. longissima, Hook., “Syn. Filicum”), and in 
this species the pinnules in different plants vary, from a 
single locality, between 25 and 2 mm. in length, In 
making species out of fragments of foss:| Plants the greater 
or less liability of the living forms te vary should, it seenis 
to me, be kept in mind, and for general convenience the 
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greatest ro be number, if from one locality and horizon, 
be included together. 

There are not wanting altogether, however, indications 
of other species, and among them G. rigida, G. rotula, 
and G., mtcromera seem to be Mead kot the great 
majority are simply pectinato-pinnatifid, and possess no 
really distinctive specific characters. In addition to this, 
fourteen species from one locality and horizon appear 
a very unlikely number to have existed together, for 
although the plants are sociable and grow massed toge- 
ther, but few species are ever met with living together in 
the same vicinity. The whole of America, which is the 
richest continent in ‘species, contains but nine, the varied 
lands grouped as the Malayan region: but seven, New 
Zealand five, Australia four, &c. ; the total number recog- 
nised by Hooker in the “Synopsis Filicum” being but 
twenty-three. The greatest number growing in a re- 
stricted area is in North Caledonia, where there are 
four; but I am not aware whether these are actually 
associated together. 

These Gleichenias are repeatedly alluded to by Prof. 
Heer as indicating a tropical nature for the Arctic creta- 
ceous flora, but so far as their presence goes, they by no 
means imply that a high temperaturemsevailed. Although 
no Gleichenia now ranges into high*northern regions, 
they flourish south in the rigorous climates of the Magel- 
lan and Falkland Isles, S. lat. 53°, which have an 
isotherm of less than 45°, and are also found on the high 
mountains of Tasmania and on the Andes at 10,000 feet, 
which is, according to Humboldt, the level of gentians 
and near the limit of arborescent vegetation. The group 
of Gleichenias from the colder regions of South America 
all resemble each other in much the same degree as 
those of the Arctic regions did, and all possess small, 
hard, rigid, pectinato-pinnatifid pinne. Among them 
are G, pedalis, G. cryptocarpa, and G. guadripartita, all 
of which, but especially the former, vary`considerably, 
being either long or shortly pectinate. It is a suggestive 
fact that the existin representative of these Arctic 
Gleichenias is the only one*hat still ranges into northern 
temperate regions, such as China and es while the 
representative of the English Eocene species is an essen- 
tially tropical form. 7 

The Arctic group of Gleichenia appears to have very 
little affinjty with European fossil plants of similar age, 
except through G. Zifpet. Heer connects one with 
G. comptoniafolia, from Aix-la-Chapelle, although there 
1s little discoverable resemblance between them. To do 
so he hag to point out a discrepancy between the drawing 
and the description, and although he had never seen the 
specimens, prefers to rely on the drawing which Dr. De 
Bey now disclaims as incorrect. The Aix-la-Chapelle 
types are really quite different and more varied, and link 
them with our own eocene species. @[his latter is an 
essentially tropical type, and completely distinct from 
either the fossil Arctic group or the existing forms from 
the cold southern latitudes, since it closely approaches 
G. dichotoma, the only type of a well-defined section of 
the genus, now almost universally distributed over the 
tropical world, 

The Gleichenias seem first to have appeared in the 
Jurassic, to have passed away from Europe before the 
close of the Eocene period, and to be now decidedly 
characteristic of the southern hemisphere—very few 
species crossing the equator, although the representative 
of the fossil Arctic species still extends as far north as 
Japan. It is obvious that we need not, from their presence, 
assign a very high mean annual temperature to the older 
cretaceous period in Greenland. J. S. GARDNER 


METEOROLOGY IN JAPAN 
WE have re@d carefully and with great pleasure the 
Memoirs of the Science Department of the Uni- 
versity of Tokio, Japan, vol. iii, Part i, which gives -the 
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report of the meteorology of Tokio for 1879, by Prof. 
T. C. Mendenhall. The observations, which are carried 
on in the west wing of the small observatory attached to 
the University, were commenced in January 1879, and 
this is the first report issued by the Observatory. The 
instruments are from Negrefti and Zambra, and, with the 
exception of the thermometers, they appear to bave been 
placed in suitable positions. The thermemeters are 
mounted outside the north window of the second floor, 
and: are separated from the observing room by glass 
doors, which are opened for observation. This position 
of the thermonttter is in several respects objectionable, 
but particularly as it precludes any comparability, beyond 
a rough one, between the temperature observations at 
Tokio and at other stations which are or may be esta- 
blished in Japan. 

The hours of observation are 7 a.m., 2 and Io p.m., an 
arrangement of hours, it may be remarked, which states 
the mean temperature of the six warmest months of the 
year about three-fourths of a degree too high, and further 
does not approximate with the desired closeness to the 
important diurnal turning-pamts of the barometric pres- 
sure. It is however right to add that it is declared 
desirable to increase the number of the observations to at 
least five or six during the day as soon as the necessary 
arrangements can be made, and to institute a series of 
hourly observations for approximately determining several 
of the diurnal curves. An arrangement, if possible to be 
carried out, for the erection of continuously-r€cording 
instruments, would be an important gain to Japan 
meteorology, 

The observations are published in extenso, and are 
illustrated with great fulness by excellent diagrams, which 
show in a clear manner the main results of the year’s 
observations, the diagrams being lettered and numbered 
so as to serve for both the English and the Japanese 
editions which are issued. 

The mean pressure for the year at 32° and saa level is 

iven at 29'952 inches, the monthly maximum, 30'093 
inches, having occurred in January, and the minimum, 
29'809 inches, in August, thus showing a tendency in the 
atmospheric pressure to be assimilated to the annual 
march of pressure in the continent adjoining. There 
having occurred no typhoon dunng the year, the lowest 
barometer was only 29°087 inches, which happened on 
February 23, and the highest, 30'515 inches, on Apni 21, 
the range for the year thus being 1'426 inch, The mean 
diurnal range from 7 a.m, to 2 pm. is large, being 0'059 
inch for the year, regarding which Prof. Mendenhall 
remarks that “this same relation exists in each set of 
monthly means with two exceptions.” These exceptions 
are May and September, the ranges for which being, as 
printed in the means, 0'028 inch and o'org inch, On 
comparing these ranges with those for the other months, 
they are at once seen to be physically impossible ; but by 
averaging the observations themselves for these months 
these exceptionally low ranges turn out to be due solely 
to errors of computation. The,true range giyen by the 
observations for May and September are 0’047 inch for 
each month. The exceptionally large range for July, viz., 
o 085 inch, is also an error of computation; the true. 
range was only 0'052 inch, the mean range at Tokio being, 
as in corresponding latitudes of the Atlantic, less in the 
summer than in the winter months. . 

The lowest temperature for the year was 24°r on 
January 2 and 7, and the highest 93°°0 on August 15. The 
temperature fell to ombelow freezing (32°) on 46 days, 27 
of these days being ın January, and rose to or above 90°'o 
of 12 days, 7 of these days being in July and 5 in August. 
The mean annual temperature deduced front the 7 a.m., 
z and 10 p.m. observatiqns was 85, and from the maxi- 
mum and minfmum observations 58° o, the higher tem- 
perature of the former being due to the 7 a.m. observations. 
If this were changed to 6 a.m. the hours of observation 
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id then be equidistant, which would furnish data for a 
exact determination of the mean temperature. 
erhaps the most interesting part of the Report is what 
elates to the wind which is discussed with no little ability 
and fulness. The results:establish beyond doubt that the 
wind blows more frequently from N. and N.W. than 
from:anySther directions, and that these are especially the 
directions from avhich winds of high velocity come. This 
> 4s strikingly shown by the fact that 75 per cent. of all the 
ie is which occurred during 1879 came from N. and 








The N. and N.W. winds prevail from November 
ch, and S. and S.E. winds from+May to August, 
er months being transitional; and with reference 
Se S. and S.E. summer winds it is clearly shown 
that they blow with a much less absolute velocity than do 
the N. and N.W. winds of the winter months. 

Of almost equal importance are the facts of the rain- 
fall. The amount for 1879 was 58°98 inches, the rainiest 
-amonths being May, June, September, and October, and 
iriest, November, December, January, July, and 
: ist. The rainfall is sorted according to the direction 
of the wind with Which it fel; and the highly interesting 
results are arrived at that the greater number of rain- 
storms come from N. and N.W., that the heaviest rains 
come with N.W. winds, and that in no se&son are the 
:S. and S.E. winds, not even in summer when they are 
the predominating winds, accompanied with the maximum 
rainfall as compared with other wind-directions. The 
ainfall partitioned in percentages according to the winds 
ith which it fell were N. 18, N.E. 9, E. 9, S.E. 5, S. 7, 
3, W.: 77, and: N.W. 32, there falling thus 67 per 
“cent. of the whole rainfall with N., N.W., and W. winds. 
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Among the changes itis proposed by Prof. Mendenhall 
uced are improved hygrometric observations, 
hich were evidently not trustworthy for 1879 ; observa- 
= tions of earth-temperatures down perhaps to a depth of 
-40.feet; an extension of the anemometrical observations ; 
_-@bservatigns of variations in the velocity of sound under 
different meteorological conditions, the data being ob- 
tained from the time-gun, which is fired at noon. daily; 
“and a systematic investigation of the phenomena of 
earthquakes. 

But what is urgently required in developing tha meteor- 
ology of Japan is, beyond all question, the establishment 
of a network of stations over the Islands equipped with 
trustworthy instruments. The sub-tropical situation of 
Japan between the largest continent and the largest 
ocean of the globe is, from a meteorologist’s point of 

“oview, unique ; and the report now under review points 
to meteorological peculiarities in its climate of the highest 
! _ A satisfactory statement of its climatic pecu- 
is, as our réaders are aware, a desideratum ; and 
formation which could not fail to prove of the 
t utility to the Japanese, and is certain to cast 
important lights on the meteorology of Asia and the 
‘Pacific, and particularly on the meteorology of this ocean 
about latitude 33°, south to which the islands extend, can 
be furnishgd from no other source than from a network 
`of meteorological stations overspreading Japan. 

























z O MINERAL STATISTICS OF VICTORIA 


Pie For some years past the yield of gold in the colony 
hasebeen steadily decreasing. In 1868 the quantity 
of the precious metal obtained from alluvial deposits 
amounted to 1,087,502 ounces, and from quartz-veins 
$97,416 ounces, making in all 1,684,918 ounces of gold. 
Last year the quantities were respectively — alluvial, 
293,310; quartz, 465,637: making a total of 758,947 
ounces. The comparatively rapid diminution in the 
‘supply from alluvial sourees is qwite intelligible, as these 
ould necessarily be soonest exhausted, though it is 
important to observe that in 1879 for the first time for 
ven years the return from this source shows a decided 
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advance on that of the preceding year, which is at 
to a better supply of water for sluicing operations, a 
the opening up of deep mining ground. It is to quart 
mining, however, that the colony must look for the furth 
development of her gold-fields. There has been. 
gradual decline in the yield from quartz-mines sine 
1872, when the amount obtained was 691,826 ounces. 
But the Secretary for Mines in his recent report speaks 
hepefully of the probable future of this important industry, 
Up to the end of 1879 the total quantity of gold raised in 
Victoria is estimated to have been 48,719,930.02, 11 dwts., 
valued at 194,879,722. The proportion of gold in the 
quartz varies considerably in different districts. Thus, last 
year at Castlemaine the average yield of each ton of | 
quartz was 5 dwts. 1845 grs., while in Gippsland it 
amounted to 10z. 2 dwts. 18°66 grs. The quattz of th 
latter locality is by much the most auriferous.in the 
colony. The decrease in the supply of gold has. been 
accompanied by a falling off in the number of miners. 
The men who found employment in gold mining: in 1874 
was 45,151; last year they numbered. 37,553, wh 
an increase, however, of 917 over the number for 187 
eThe mining population includes an industrious and un- 
popular contingent,af Chinamen, who last year amounted 
to 9,110, or 528 fewer than in the previous year. Taking 
the. total annual yield of gold and dividing its value 
among the miners employed, the earnings of an alluvial 
miner are rated last year at 48/. 10s. 1$d. per annum., 
while those of the quartz miners are given as 1184 8s- gde 
Deep mining in quartz reefs continues.to make pro- 
press, and the mines are becoming every yéar deeper. 
Some shafts are now more than 2,000 feet deep. The 
revenue derived by the colony from the- gold districts 
amounted last year to 15,6417. 16s. g£., being a slight: 
advance on that of 1878. : 















































































PHYSICS WITHOUT APPARATUS) 
° fi Se 


e eae 

AMONGST the elementary principles of mechani 

which are capable of easy ijjistration without 
specigl apparatus is that of the centre of gravity. In 
every solid mass a point can be found such that the 
resultant of all parallel forces acting on the individual 
particles passes through it, and such forces balance 
themselves around this point. The gravitation-force of 




















be regarded as parallel forces. Hence the ce: of 
parallel gravitation-forces is termed the centte of gravit 
If the centre of gravity be supported, that hi 
resultant force be met by an equal and oppos 
resistance, then the body will not fall. The leaning to 
of Pisa does not fall because, in the first place, 
mortar is strong enough to bind the masonry into a sul 
stantial whole, and, in the second place, because. thi 
obliquity of the inclination of the tower is not so great | 
to throw the centre of gravity beyond the supporting basi 
A vertical plumb-line dropped down from the centre of 
gravity of the tower would meet the ground inside the 
base. It is very easy to imitate the leaning tower by: 
taking a common wooden roller and sawing off a piece 
with oblique ends. The toys which are sold under th 
name of the Toy Blondin also illustrate the princi 
of the centre of gravity. A metal figure slides or. walk: 
down a stretched string, being kept upright by means of 
a weight fixed to the end of the rod held in the hand of 
the figure, thus causing the centre of gravity of the whole 
to fall below the point of support. A simple way. of 
showing the same thing with improvised gmaterial is illus- 
trated in Fig. 3. A couple of forks are stuck into a cOrk, 

















1 Centinued from p. 322, 
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Their weight being considerable, the centre of 
the combination is below the cork, and 
placed on the tip’ of the figure or on the lip of a wine- 

bottle, it will stand there securely even while the bottle is | 


emptied. 





M. Tissandier has revived another illustration 


of the same principle which is capable of evoking roars 
of laughter ata dinner-table. Ifa dish of snipe has been 
served up the head with its long beak may be fixed in a 





cork; and 


gravity of | while the snipe’s head nods at the various members of the 
if the cork be 


company in turn, and finally stops opposite one of them 
(Fig. 4). 

A pretty mechanical toy formerly sold in many shops, 
but now rather rarely met with, is explained 
upon the principle laid down above. Two 
small wooden figures with largé feet, and 
holding a couple of polee palanquin-wise 
between them, are set at the top of a flight 
of toy stairs. They descend performing 
summersaults over one another. Fig. 5 shows 
how the two figures are set at starting. The 
poles which they grasp are in reality glass 
tubes plugged at the ends and containing a 
small quantity of mercury. The figures are 
themselves made of very light wood, and 
the quantity of mercury is adjusted to a 
nicety, so that its: position in the tubes 
determines the position of, the centre of 
gravity of the combination” Fig. 6 shows 
the position of the mercury in the end a of 
the tube. At ghis stage® of the movement 
the figure marked R is still standing on the 
topmost step, The other figure, s, is de- 

“scending, as shown by the arrow. The 
position of the figure Ss, with the feet fore- 
most, is determined by light silk threads 
which connect the shoulders of R with those 
of s, and in this position s has the #ilvantage 
in weight over the counterbalancing mer- 
cury at @, hence S continues to descend 
until the tubes have passed the position in 

which they are level. Once past this position the mercury 
rurs down from æ to é and brings down s firmly on 
to his feet on the second step. At this juncture the 
arrangement of the various parts will be that indicated 
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then, two forks being thrust into the sides of 


acor and a teedle having been fixed into the lower 
end of it, the cork can be balanced upon a coin laid on 


the top of 


a wine-bottle, and canebe spun slowly round 
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in Fig. 7. The hands of s now become, the pivot 
about which the poles can turn and the mercury in & 
is collected right in the bottom of the tube, where it 
has the greatest leverage, The feet of R (which are 
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-proportionall ly the-heaviest:part of him) are near to-s,.and. 
his centre of gravity is therefore comparatively near to 
the pivot about which the combination is going to-revolve. : 
Hence while:d sinks, R; rises, and os performs his. 
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hight mack e: air over the head of's the Silken strings 
~gradually bring his feet~forward~ until* at ‘last’ he “has 
turned them forward. so-much'‘that he?has the: greater| 
leverage pver the costerbalaneing mercury: at, o and | 
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“dedcends ready to také his stand ` ‘on the third io In 
‘this way the two mahikins yault Over ‘one anothey’s heads | 
uritil they have descendéd from ‘top to boftamt of their | 
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gts te NOTES eee a Y 

TE Frengh deep. gea a expedition off the North Coast 
of Spain,in the Bay o of Biscay, last month, appears to. havejbeen 
- very successful, and to have, fully confirmed) the great, reputgtion | 
formerly: earned, by;- our: neighbours;-in similar, undertakings ' 
throughout the.wide ocean, , No less than 103 soundings were | 
taken, The fanna - -agrees, with that;which was observed in the: 
Porcupine cfaise of 1870 along the western coasts of Spain and ' 
Portugal ; jand there(are corresponding inequalities in depth, , 
We anderstang that, with the 1 approval of the French Commis- . 
sion, Dr. Gwyn "Teles: Will give’an ‘account of this expedition ` 
at the Swansea meeting of the British Association. The.Paris 
report in the Times of Angust 5 is not quite correct. 


THE American ‘Association for the *Advaticement of Science ' 
meets this year at Boston, on the same day as dur, own dées at | 
Swansea, August 25. 


* | all of more og ‘Tess technical interest. , a 


which has been sent us, it is evident -that a <f goodtime” isin 
store for those who attend the meeting, and they are likely ta be 
-many;, It seems to us thatthe- organisation of the American 
Association is much better than ours, though, it-will-be seen from 
last week’s: NATURE that the Swansea Committee have taken 
great.pains to'give the British Association an agreeable reception. 
«The Bostow Local :<@cmmittee contains many well-known famed, 
shnd is subdivided into a Committee-at-Large,iRedeption Com- 
miftée'(whichtincludes the names ‘6f numerous Indies, headed by. 
“Mrs. Louis: Agdssiz), Committees oh “Finance, Railrdads,. Hotels 
„and Lodgings, Rooms for Meetings, Majls, Express, and-Télegraph, 
and. Excursions.: .On these committees we find: suth names ‘as 
tRalph Waldo Emerson;As@Gmy, Oliver Wendell Holmes, Henry 
rW. Longfellow,-A. Graham Bell, 'A, Agassiz, -and:rmany, others 
éminent both. in science! and: literature: The arrdzigetlents for 
-excursions and: recéptions seem admirable) andi the sanavitsiwill 
-have a terrible ‘round ‘of pleasure:to undergo> Among. other 
provisions by the Local Committee. is a daily, free public luncheon 
-between:the morning ańdafternoòn sectional meetings, for the 
purpose of keeping the members together. The circular ‘contdins 
‘ell information about hotels and lodgings, receptions, excursions, 
meetings, &c.,‘and-athple provision hag been-made, in the warious 
rooms for -experimente:and.: illustrations. ~The rooms will be 
-connected ‘by telephone*-with ach other;-with the; hotels, and 
-with the:general,teléphone circuit pf Boston: and: Cambridge, 
VIndiestors in each: of‘ the sectional rooms,-‘as well as, in. the 
secretary’s-room and inthe hotel selected for'head-quarters, will 
show at any moment what papers are under discussion in each of 


| the sections, Among the: public addresses to be*given during 


„the meeling'are those of the retiring president,. Prof. G. F: 
Barker, the vice-president of Section A, Prof. Asaph Hall, and 
the vice-president of Section B, Mr, Alexander Agassiz. a 


THe Annual Meeting of the British Medical Association was 
opened at Cambridge on Tuesday, under the presidency ‘of 
Prof. Humphry. a 5 


THE z Institution of Mechanical Engineers had a very successful 
“meeting last week at "Barrbw-in-Furitess. , Every. ity was 
afforded the ‘members; for inspecting the mamy“objects of engineer; 
ing “antbrest i “in, Barrow and its vicinity. . The’ Fpapérs’ read, were 

fh ASN EORO Re * 

on’ ‘Thursday Jast the Anthropological Congress. avBscapened 
atiBeérlin inthe-presénce ofi thé: Grown ‘Prince ‘and -Princess of 
-Germany and of many. distinguished literary and -scientific meni 
‘Prof, :Virchow’ delivered an. eloquent speech, ‘Dr. Schliemann 
afterwards.gave ám accomnt.of his discoveries dnd excavatiofis, 
Où Monday a banquet was given in«honour.of Dr., Schliemann 
‘and Prof N ordehakjold,, wko,” én Tuesday; were: AE by 
the Crown:Pnnee. , Fe a a a 

- In éonitection with’ ‘che vote for-the British” Museum on -Mon- 
day there was some‘talk as'to the‘organisation of that institution 
and of the new Natural History Museum, Mr, Walpole. spoke 
hopefully of, the early tansférence pf all-the collections destihed 
fot the South Kensington, buildings, while’Mr. ‘StorysMaskelyne, 
tenderly remembering his former: colleagues, advocated the erec- 
tion of houses for the officials, There was a good deal of yague 
and unsatisfactory talk abgut the distrjbution, of,-dyplicates, to 
provincial museums, This,is evidently a matter;,that requires 
clearing up, and it might be well, to-take means to, decide once 


ir see wet, HOt) 


for all what are duplicates and what would be the best, method 
of disposing: of them. -Mr. ‘M‘Cullagh Torrens, thought, ‘there 
Was great room “for reform in the method of “appointing “the 
Trustees of the British Museum, who are far from being repré- 
‘sentative ; there should, he thinksp be a larger infusion of the 
scientific clement among them. : 


o: 
{A CORRESPONDENT sends ns some potesas the Ee a 


From the Local Committee’s circular, “visit to the Belgian Natienal Exhibition at Brussels, ‘The, total 
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extent of the ground is 300,000 square metres, and the area 
covered by the palace 70,000, The number of exhibitors is 
7,000, or more than one for each 1,000 inhabitants in a popula- 
tion of about 6,000,000, Two of the pavilions are occupied by 
the two principal telephonic companies, who are competing at 
Brussels, Antwerp, and Verviers, where rival central offices have 
been built, and are besieged by a crowd of experimenters. The 
number of tickets sold at the gate is about 10,000 a day, which 
is considered a success, It was attempted to establish a 
captive balloon on the model of the large Giffard captive balloon 
on a reduced scale, the rope being only 300 metres long instead 
of [§00, and the volume 8,400 cubic metres instead of 25,000. 

But in spite of this diminution the balloon refused to go up, the 
hydrogen having been mixed with a large quantity of common 
air, THe Belgian balloon has been disinflated, and fresh efforts 
will be made to fill it with better gas, but success is con- 
sidered rather doubtful Except this disappointment, which it 
shares with {Berlin, Vienna, and New York, where attempts 
to start a captive balloon failed, everything is going on remark- 
ably well at Brussels. It is difficult to give a brief description of 
. all the objects worthy of notice in this wonderful display ef 
Belgian enterprise and skill In the ggugine hall a facsimile of 
the first locomotive constructed on the coftinent has been placed, 
It bears the date of 1835, and an inscription shows it was made 
by Cockerill for the Belgian Government Railway. One of the 
wonders of the Exhibition is the collection of models of 
mining, showing all the incidents of underground workings and 
living, Scientific societies and Government exhibit complete 
collections of the mineral and vegetable kingdoms within the 
limits of Belgian territory. Every provincial Government is 
an exhibitor, and also the various Central Government Depart- 
ments. The Belgian Photographic Society has organised a very 
good display. The Brussels Observatory has sent a model of 
van Rysselberghe’s self-registering meteorograph. This appa- 

ratus is in operation at the Brussels Observatory, in Antwerp, at 
Ostend, and at Arlon, * When the Belgiat Observatory is moved 
to a new situation at some distance {om the city, all these instru. 
ments will be ected with it by a special telegraph wire, so 
that the physicists of the Meterological Office will wnte their 
predictions in a room where they will be able to watch 
the development of meteorological phenomena all over their 
native cofintry. An electrical railway has been established in 
the gardens, and is working all day long with perfect regularity. 
The number of waggons is three, each of them carrying six 
passengers, with a velocity of 3 metres per second, to a distance 
of 300 metres, for 3¢. The locomotive, of which the weight is 
800 kilogs., carries a Gramme machine, worked by another 
machine, which is stationary. There is also in another part of 
the city a so-called International Exhibitign, but this, although 
opened in state by the King, is merely a private speculation, 
without having any special feature or deserving any particular 
notice. 

Sır WILLIAM Harcourt stated in the House of Commons 
the other day that it is hoped that the work of’ the Cambridge 
University Commissioners will be completed before the Christmas 
Vacation, 

PROF, MENDELEEYF is at present in the Caucasus. He intends 
to visit Vladikavkaz, Tiflis, Batoum, and Poti, whence he 
Proposes to proceed to Kertch to inspect the sources of 
petroleum. 

THE ladies continue to keep well to the front in the University 
of London Examinations. In the first division of the fitst B.Sc. 
examination the fourth on the list is Miss Sophia Bryant. The 
other five ladies are well up ‘in this division, there being none so 
low as the secopd. In the first division of the first B.A. 
Examination the second on the list is Miss Catherine Eyre, 
Anelay, ° 


GREAT activity prevails at the Mendon aeronautical school, 
where the French Government has established extensive works 
for the construction of a large number of war balloons, Each 
of these, 10 metres in diameter, will be made of silk, varnished 
eby a process invented in 1794, The valve is to be made of 
metal, and the shape will be quite spherical. Wot less than 
forty of them will be sent to the several French arfmies for the 
purpose of making captive or free ascents*wh8n required. Of 
these more than half have been already constructed. The con- 
struction of furnaces for the preparation of pure hydrogen has 
not begun yete The warehouse is large enough to contain 
inflated balloons, which can find exit by the roof. All the men 
and officers (except one) belong to the corps of Military Engineers, 
All the works for building directing balloons have been stopped. 

THE Daily News Naples correspondent writes that Prof. 
Silvestri wrote from Catania on July 15 that since his report on 
May I last about the eruption of ashes from Mount Etna he has 
observed many other interesting phenomena.” On May 16 and 
17 last some slight shocks of earthquake were felt on the east 
side of Mount Etna, especiglly in the® district of Acireale. 
About a month later the shocks commenced again and were 
repeated on geveral consecutive days--that is on June 15, 16, 17, 
and 18, The motion was undulating. About two days before 
these manifestatibns a new and very active phase of mud erup- 
tions set in at Paterno, on the south-east of Etna, Two craters 
opened; which violently ejected gaseous matter with abundant 
torrents of mud, more consistent than usual, and of a higher tem- 
perature (140 degrees Fahrenheit), which, accumulating in the 
basins in large masses, finally broke through all barriers, over- 
flowed and destroyed the adjoining fields, and buried several 
mills and farmhouses. In this ernption Prof. Silvestri noticed 
an abundant development and pressure of gaseous matter, of 
such force that it produced oscillations strong enough to tear up 
the old lava, forming rents out of which the gas rushed with the 
noise of a boiler letting off its steam. Coincident with these 
phenomena clouds of vapour issued from the eruptive fissure of 
last year, confirming the opinion formed by the Professor before 
—uiamely, that this fissure, lying between the two principal 
craters of 1879 and the great central one, had not been blocked 
with lava, but was still in communication with the central 
eruptive axis, for vapour, mixed with ashes which fell all over 
the cone, also issued from the central crater. This activity 
continued during several days, and still continues with decreased 
intensity, seen from Catania in the shape of dense clouds cover- 
ing the whole summit of Etna in a clear sky. Changes have 
taken place which have entirely altered the form of the central 
crater, The old ravine, which formerly crossed the crater and 
made two-thirds of it into an ample and easily accessible basin, 
a natural laboratory for the study of the products of the volcano, 
now exists no longer. The central crater, from the effects of 
violent commotions, has crumbled, and, with part of its sides 
and the high point whence it was formerly possible to enjoy the 
sunrise, has been precipitated into the ravine, diminishing the 
height of the mountain by about 40 feet, while the circumference 
of the crater has become wider by half a kilometre, 
general destruction of the old sides has in a certain way 
rejuvenised the crater, which has regained its characteristic 
form of a funnel, àt the bottom of which is now the eruptive 
mouth. 7 

A LETTER from San José, de Guatemala, dated July 2, to the 
Panama Star and EXrald, says:—*“ At 3 a.m.on June 29 the 
yolcano Fuego suddenly became active, throwipg out vast 
showtrs of fire and cinders, with great darts of, flame shooting 
up from 350 feet to 500 feet above the mouth of the crater. The 
whole countrp to the eaf& and sduth was magnificently illumi- 
nated. At 3.40 a.m. two streams of lava could be seen running 
down the sides of the volcano, one to the south and east, the 
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other to the westward. Dense masses of steam and smoke rose 
from the courses of the lava streams, as the shrubbery and 
foliage were burnt. The river Guacalate rose suddenly, and its 
waters were quite warm. Fuego continued to belch fire until 
daylight, by which time the whole northern horizon, looking 
from San Jos‘, was dark with the smoke from the volcano. 
The lava stréams continued in view until 4.30 a.m. The first 
grand column of* firf rose at least 500 feet in height, solid and 
smooth, and then the top, expanding, opened out like an 
umbrella, the sparks coruscating like those from a brilliant 
rocket, The pulsations of flame during the first two hours of 
the eruption were about 50 seconds apart, strong and regular. 
The eruption was less active until, at 7.30 p.m. on July 1, a 
column of flame rose to a height, probably, of 150 feet or more. 
At the hour of miting Fuego gmokes away steadily,” 


A REMARKABLE thunderstorm is reported as having occurred 
on July 24 last ak Moylough, county Galway, Ireland. The 
storm, which was very vivid and accompanied by a most destruc- 
tive fall of enormous hgilstones, lasted about an hour and a half, 
One of the strongest discharges Pook place in a field about a 
mile from Moylough Church. The spot is desciibed as presenting 
ona large scale an appearance like that of a sheet of cardboard 
that hes been pierced by the discharge of a battery of Leyden 
jars. A long branching fwrow, upturned asif by a plough, was 
found, a deep hole being bored at each end of six terminal 
branches, the earth round the holes being raised as if pushed up 
from below. Tufts of grass were scattered thirty and forty yards 
from the place. 


Mr. W. BRANKSTON RICHARDSON, writing from 61, Suther- 
land Gardens, Maida Vale, sends the following dog-story to the 
Times -—‘* Concurrently with the forty days’ fast of the mis- 
guided American doctor, another fast has been m progress in 
our own country, for the truth of which I myself can vouch. A 
friend of minè who lives m Devonshire left home some weeks 
since on a series of visits to his friends in distant parts of the 
country. A few days after he left his servants wrote him that a 
favourite Skye terrier was missing, My friend, after every search 
had proved fruitless, considered that the dog had been Stolen. 
On his return home, after an absence of one month and five days, 
he unlocked the library, the doors and windows of which had 
been bolted and barred during his absence, and to his astonish- 
ment the missing dog crept out into the light, a living skeleton 
and totally blind. He was well cared for, and has now quite 
recovered his health and sight, But his existence was wonderful, 
He had had no fwod and no water, and had not gnawed the 
books or obtained sustenance from any source whatever.” 


It is at present too early to offer an opinion as to whether 
“ Brook’s Popular Botany : comprising all the Plants, British 
and Foreign, most useful to Man in Medicine, Food, Mann- 
factures, and the Garden,” is likely to answer to its title, since 
so much depends on its completeness. In the two numbers 
which we have at present received the letterpress seems fairly 
accurate, if not scientifically precise; but the illustrations are on 
too smail a scale, and altogether wanting in detail, The publi- 
cation is at all events cheap enough, 


e 
THE City of Nancy has instituted at its own expense a com 
petition among aeronauts, A premium of 8o/. has been 
offered to the aeronaut who on an ascent made from Nancy 
shall have made the best observations, MM. Eugène Godard and 
Duruof have entered the lists, 


IN the beginning of September a statue erected to Pascal by 

ublic subscription will be inaugurated ft Clermont? The prm- 

cipal address will be delivered by M. Bardoux, ex-Minister of 
Public Instruction, and member for Clermont. 


Every year the laureates of the Municipal Schools of Paris 
travel during their holidays at the expense of the Municipality. 


.The pupils of the Turgot School will visit Chambéry, those of 


the Lavoisier School, Havre, and those of the Colbert School, 
Chambery, The pupils of the J. B. Say School will go to 
Clermont Ferrand and witness the inauguration of Pascal’s statue. 


M. MAURICE KOECHLIN of Mulhouse, although born deaf and 
dumb, has passed successfully his examinations for baccalaureat 
at Rouen. He was educated by M. Hugentobler, director of 
an institution for suchiunfortunate persons. This young man is 
only sixteen yefra old, and his wonderful success has created 
quite a sensation, 


THE Sixth Annual Report of the Yorkshire College for 
1879-80 speaks with satisfaction of the progress of that institu- 
tion. Instruction is now given in fourteen distinct subjects by 
twelve professors, lecturers, and instructors, aided by nine 
assistants, The number of students had increased to 142 from. 
113 of the previous year; there were besides 52 medical and 
148 occasional students, < 


ol HE additions to the Zoological Society’s Gardens during the 
past week include two Lesser Black-backed Gulls (Zarus fuscus), 
British, presented by MY. Beazley; a Horned Lizard (PAryno- 
soma cornutum) from Texas, presented by Mr. Luiz de Tavarıs 
Ozorio, a Red-handed Tamauin (Midas rujfimanus) from Surinam, 
two Russ’ Weaver Birds (Quelea russi) from West Africa, 
deposited; a Servaline Cat (Felis servalina), a Coquetoon’ 
Antelope (Cephalophus reufilatus) from West Africa, a White- 
cheeked Capuchin (Cebus Innatus) from Brazil, four Brown 
Capuchins (Cabus fatudius) from Guiana, two Swainson’s 
Lorikeets (7yichoglossus nove-hollandie) from Australia, am 
Anaconda (Eunectes murinus) from Demarara, purchased ; 2 
Mesopotamian Fallow Deer (Cervus mesopotansicus), a Gaimard’s 
Rat Kangaroo (Hypsiprymnus gaunardi}, born in the Gardens, 





OUR ASTRONOMICAL COLUMN 


COMETS or SHORT PERIOD. —Faye’s comerwas detected by 
Mr. Common at Ealing, with his large reflector, on August 2, 
in the position given by Dr. Axel Moller’s ephemeris. The 
theoretical intensity of light at this date was 0'078, whick 
rather exceeds that at the first and last observations at theappear- 
ance in 1850-51. The comet was very small and extremely faint 
when the sky was not quite black. ¢ perihelion passage does 
not take place until January 22, 1881, but although long visible, 
the faintness of the comet will prevent its being well obsegved at 
any time with ordinary telescopes. Since its last appearance in. 
1873, when only four observations were secured, the effect of 
perturbation has been to lengthen the period 56°5 days, and ta 
retard the arrival at perthelion by 38 days, the main part of this 
perturbation havi bas produced by Jupiter in 1875. 

Prof. Oppolzer has published an ephemeris of Winnecke’s 
comet from elements brought up to the next perihelion passage 
(December 4). The track of the comet will be so unfavourable 
that it is very doubtful if observations can be obtained at this 
return. If the comet be glimpsed at all, it is most likely to be 
during the month followmg December 20, for which period, that 
nothing may be wanting on his part, Prof. Oppolzer has given an 
accurately-calculated ephemeris, which he thinks will indicate 
the position within two minutes of arc. The three returns in 
1888, 3 , and 1875 were connected, taking into account the 
perturbations by Jupiter and Saturn, and Herr A, Palisa deter- 
mined the effect of the same planets (first-power perturbations) 
from 1875 to December 1, 1880. The effect of a resisting 
medium was likewise included, Prof. Oppolzer having, as we 
lately recqrded, found evidence of its sensible influence on the 
motion of this comet, unless a correction be applied to the 
received mass of Jupiter, which seems hardly admissible to the 
extent required. bd ; : 

Encke’s comet will again arrive at perih elion abont the first 
week in November, 1881, after which no one oF the comets oe 
short period will be due until January, 4884, but before that 
time it may be anticipated*that the comet of 1812 will have. 
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arrived in these parts of space. A search for this body with the 
aid of Prof. Winnecke’s sweeping ephemerides is desirable 
forthwith, the length of the revolution not appearing to be 
determinable within very narrow limits from the observations of 
1812, and there being no other recognised appearance. 

Is n CYGNI A VARIABLE STAR ?—Wri in September, 
1842, Sir John Herschel drew attention to this star, which he 
said appeared to have increased very considerably in magnitude 
since the date of Piazzl’s observations. In 1842 it was ‘‘the 
principal star in the neck of the Swan, and of nearly the foùrth 
magnitude, very conspicuous to the naked eye, and making in 
fact the only very distinctly seizable point between A/Zireo in 
the beak and the bright star y in the body.” . 

Piazzi, who observed the star nineteen times in right ascension 
and eleven times in declination, calls it 6'7 m, D’Agelet had 
estimated it 4°5 on July 29, 1783, and 5 on September 17, 1784; 
Lalande, 5 on August 12, 1793, and 4 on July 14, 1797; Bessel 
in his zone 436 on September 8, 1828, it 3 m. (!); Arge- 
lander and Heis, 4'5. Thus Piazzi’s estimate appears to be 
lower than in the case of any other modern observer, but it is to 
be noted that Flamsteed reckoned the star no higher than the 
sixth magnitude. 

n Cygni seems to deserve some attention at the hands of 
observers of the variable stars. 





GEOLOGICAL MQTES 


GEOLOGY or BELGIUM AND THE NORTH OF FRANCH,—M. 
Mourlon of Brussels has just published a work devoted to the 
general geology of Belgium. It describes the formations in chro- 
nological series, and is illustrated with maps, sections, and plates 
of the microscopic structure of rocks. A useful feature in it is a 
full bibliography of Belgian geology brought up to date. The 
new Government Geological Survey of Belgium has just pub- 
lished three sheets of maps, with sections, and explanatory 
notices, The maps, on a scale of yghyy, are printed in chromo- 
lithography and on a novel plan. The ordinary topographical 
features—roads, fences, trees, houses, &c., are printed in 
different colours, according to the tertiary formation lying under- 
neath, Thus the Wemmelien (Eocene) areas are at once 
recognisable by an orange topography, the Oligocene tracts by 
one in slate colour and the Anversian (Miocene) by one in 
crimson. The quaternary» deposits oveMying these formations 
are expressed by broad tint? of colour. e maps are accom- 

anied by ‘‘ Notices Explicatives,”’ which in the case of the 
Froboken and Comtich sheets appear as a well-printed 8vo 
pamphlet of 256 pages, and a sheet of superficial sections on a 
scale of zytyy for length and yyy for height. The country 
delineated and described lies on the low ground drained by the 
Escaut and Rupel, where, as httle can be seen at the surface, 
a large series of borings has been made. The work has been 
accomplished by the Baron O. van Ertborn, with the co-operation 
of M. Cogels. Prof. Gosselet of Lille has just issued the first 
fascicuħus of an essay on the geology of the North of France and 
the neighbowing regions, It deals with the palzozoic formations, 
and is accompanied with an atlas of plates of fossils, maps, and 
sections. No one is so competent as M, Gosselet to describe the 
older formations of that district which he has so sedulously 
studied for many years, His volume wil be welcomed not only 
by students in Belgium and the North of France, but by geolo- 
gists in other countries, who will find in it an admirable résumé 
of all that is known on this subject up to the present time, and 
references to the more important original memoirs where fuller 
information can be had, . 


Taz RIGHT OF PRIORITY IN PALÆONTOLOGICAL NOMEN- 
CLATURE.—M. Gosseļet, in a communication to the Société 
Géologique du Nord, calls attention to the great inconveniences 
which arise from the multiplication of names for the same spe- 
cies. He suggests the establishment of an international tribunal 
for judging of the value of each new species, and for registering 
it, with its name and the exact date of its publication. He 
thinks that the expenses of the journal of such a commission 
would be easily met by the subscriptions of scientific men, and 
that the duties of the commissioners would not be "heavy, as 
they would need to be consulted only occasionally in doubtful 
cases, the ordinary routine work being performed by a secretary, 
As illustrations of the evils of the present system, or, rather, 
want of system, ‘he cites the history of some Spirifers. 


 Grotocica, Survey or New JERszy.—Mr. George Ha 
Cook, State Geologjst of New Jersef, has issusd his unpretend- 


ing but useful Annual Report for 1879. It contains a record of 
the development of the mineral industries of the State for last 
year, and is accompanied with a good map, on which are 
delineated the various sols as distributed over the area, The 
iron-bearing rocks of the Archzean series extend from the north 


across New Jersey, and for several generations iron has been 
worked in this State. It is chiefly etic ore, agd is searched 
for by means of the compass-needle, the attractioneof which is 
noted. ‘The commercial depression whichebegan in 1873 has 
told heavily on the iron manufacture in the State. as 200 
mines and localities for ore only thirty have been kept in opera- 
tion during the whole period of depression, There are now 
hopeful indications however of a revival of the trade. In the 
midst of information about building-materials, soils, mines, 
water-supply, and other topics, the writer of the Report con- 
tinues to find a place for occasional interesting geological facts, 
His chapters are likely to be of much service to his fellow- 
citizens, who, it is pleasant to learn, show their appreciation of 
these Annual Reports, of which many of the former volumes are 
out of print. 


GEOLOGICAL SURVEY OF ALABAMA.—The@Geological Survey 
of this State is very modestly equipped, Its director, Prof. 
Eugene A. Smith, issues Annual Ri which show, as minutely 
as the resources at his co will allow, the geological 
structure and economic resources of the different counties of the 
State. But he cannot make bricks without straw. It is short- 
sighted policy to require a Geological Survey to be made, andto 
equip it so ecoflomically that it cannot efficiently perform its 
work. In a country where the mineral resources remain in great 
measure undeveloped, it would be a wise expenditure of public 
funds to furnish means for making cuttings or borings where the 
crop of a seam of coal or vein of ore might be revealed at a 
short distance below the surface. 


CENTRAL AsIAN GEOLOGY,—We find in the last number of the 
dsvestia of the Russian Geographical Society information as to the 
geological structure of the tracts to be crossed by the Southern 

entral Asian Railway, Altogether it is a flat and dry desert, 
covered with recentalluvial formations; theland becomes hilly only 
in the Mugojar Mountains. At Orenburg, and as far as M i 
Soli, there appear Trias sandstones and clays, which cover the 
Permian limestones, and gy with salt-springs (Sletskaya 
Zaschita), In the neighbourhood of Khanskiy Post we find a 
formation which probably will have an importance for the rail- 
way, namely, the Jura, which contains coal. At Ak-tube the 
shores of Teres-byutak, Yakshi, and Djaman-kargal Rivers are 
craggy, and consist of Permian and Trias rocks, The Mugojar 
Mountains are formed of pretty green and red jades, the 
Djaman-tau Mountains of an augitie porphyry of syenite and 
granite; gneiss and mica-slate cover the granite on the eastern 
slope. A kind of fine white clay, being a product of the tritura- 
tion of rocks, is found at the foot of the Mugojar Mountains on 
both slopes, and large accumulations of gravel in the form of 
mounds appear at a short distance from the mountains to the 
east, The Karakorum steppe affords a series of mounds of 
sand mostly covered with vegetation and often with very old 
trees, These mounds are usually motionless, only those which 
are quite devoid of vegetation (such being exceptional) are set in 
motion during heavy storms, Altogether the structure of the 
steppe appears thus: At the base a sandstone, probably Tertiary, 
horizontally stratified ; above this, a clay with gypsum borrowed 
by former watercourses, and above it the sandy mounds. Water 
is found at a small depth. Saydstone and clays forming low 
elongated terraces, and belonging possibly to the Jurassic for- 
mation, appear in the neighbourhood of Kara-tougay on the 
Syr-daria River, 


GEOLOGY or Gznzva,—The Geological Map of the Canton 
of Geneva, on thg scale of 1 to 25,000, together with a ‘‘ Geo- 
logical Description of the Canton,” in two volumes, by Prof. 
Alphonse Favre, have been published under the auspices of the 
Geneva Agricultural Society—the map a year ago, and the “ De- 
scription ” only now. ẹ The map is well printed with eight colours 
very agreeable to the eye, and sufficiently ent not to ob- 

«struct the topographical details. Asto the geological value of this 
work, the name of M, Favre is a sufficient warrant, The leaned 
professor has spent no less than twenty-seven years in the study of 
the formations of his Car@on, The’‘‘Desecription” consists of four 
parts, The first gives general notions in geology; the second 
contains a detailed description of the formations of the Canton, 
namely, the Molasse, the glacial and the post-glacial deposits 
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with numerous analyses of soil which give to this part a great 
importance for agriculture. The third part deals with erratic 
blocks as to their composition and origin; the fourth part 
describes subsoils, and contains a description of Lake Leman, 


Jurassic ROCKS OF THE ALTAL MouNTAINS.—According to 
the researches of M. Schmalhausen, noticed in the Memoirs 
{Troudy) of he St. Petersburg Society of Naturalists, vol. 
x., the fossi of the Kouzmetzk Carboniferous basin in the 
Altai Mountaing, Which fossils were described until now 
as pee by Goppert in Tchikhatcheff’s “Travels,” b 
Eichwald, and by Heinitz in Cotta’s ‘‘ Altai,” are identical wi 
the Jurnssic (Bathonian) plants which Heer has recently described 
in the Jurassic Flora of Eastern Siberia and* Amour. M. 
Schmalhausen describes them as Phyllothera, Asplenium whit- 
Biestse tenuis, shi Sct tnflexum, Podozantstes lanceolatus, 
Lindl., Brachyphyllum, and Cekanowskia rigida, Heer. 


MIOCENE FLora.—In his work, “Die Miocene Flora von 
Sakhalin,” just published by the St, Petersburg Academy of 
Sciences, Prof, Schmidt describes 74 species of plants he has dis- 
covered, of which g3 were formerly known in other countries, 
and 31 are new; 27 are identical with Arche Tertiary plants, 25 
with Swiss, 18 with those of Alaska, and 21 with those of North 
America. The eightedh Alaska sgecies are the most common of 
the Sakhalin Miocene flora, which circumstance, as well as the 
intermediate characters of the Tertiary flora of Kamchatka, is 
a new argument in favour of Asia, having formed, wth America, 
one continent at this geological period. Itis important to observe 
that the Tertiary flora of Sakhalin has more likeness to that of 
Greenland, of Spitzbergen, and of Switzerland, than to that of 
Central Siberia ; thus, out of the eighteen species of Tertiary 
plants discovered by M. Lopatin on the banks of the Choulym 
River (not far from Krasnoyarsk), none were found among the 
Miocene fossils of Sakhalin, whilst the Tertiary flora of the 
southern shores of Lake Baikal is very like that of Sakhalin 
and of Alaska, To lain these erences Prof. Schmidt 
supposes that the fossil plants which are all described by Heer 
as Miocene ought to be considered as belonging to an older sub- 
stnge, all the more that the Sakhalin plant-beds are very inti- 
mately connected with the marine chalk-which they concordantly 


cover, 
. 


CHEMICAL NOTES 


THE influence of sewage on potable waters is being 
discussed. Herr R, Emmerich—in Bied, Centraldlati—smakes 
an original contribution to the subject. He has for a long time 
daily drunk from a half to one htre of water from one of the 
Munich brooks which receives sewage of every kind; he has 
satisfied himself that there were cases of typhoid in some of the 
houses which drained into the brook. No bad effects havi 
followed the consumption of this beverage, Herr Emmeric 
invites other experimenters to pursue investigations similar to 
his own! The same observer, however, finds that sewage 
water produces death in rabbits when injected subcutaneously 
in quantities of from 6 to 60 c.c., rabbits of a similar size 
being killed by the injection of 200 c.c. of distilled water. 
The injection of the residue from the evaporation of 500 c.c. of 
sewage water produced strong convulsions and death in rabbits, 
He proposes that suspected water may be examined by injecting 
40 to 80 c.c, under the skin of a -grown rabbit; if no rise 
of temperature greater than 1° occurs, or if death does not 

uickly follow the injection, the water would probably be unin- 
jurious to human beings drinking it. 

Crrric acid has been formed synthetically by Grimaux and 
Adam. The process, which is described in the Comptes rendus, 
consists in forming dichloracetonic acid CHyGI—COHC EPCI 
fiom symmefrical dichloracetone, itself produced from glycerin 
through the intermediate stage of dichlorhydrm. By saponifying, 
by means of hydrochloric acid, the sodium salt of dichloracetonic 
acid, cttiic acid 1s produced ; this synthesiseonfirms the generally 
accepted structural formula of citric acid, 


Dousr as to the elementary nature of sulphur is expressetl by” 


Th. Gross because of recent experiments wherein he claims to 


have produced a black, nonexidisable, chemi indifferent 
substance by heating perfectly pure sulphur with linseed oil, 
dissolving the product in sulphuric acid, and precipitating by 
sulphuietted hydrogen, * 


THE influence of very small quantities of foreign substances 
in modifying processes of chemical change is a subject of much 
interest to the chemist, although as yet no full explanation has 
been given of this class of phenomena. In the course of his 
researches at high temperatures Victor Meyer has given one or 
two instances of such reactions. Thus he finds that ferric 
chloride, alumimum chloride, and zine chloride are decomposed 
with evolution of chlorine at much lower temperatures when 
the yapour-density apparatus is previously filled with nitrogen 
gas than when no foreign gas is present. Meyer cannot trace 
any connection between the temperature, or amount of decom- 
position, and the chemical natwe of the foreign gas. 


THE long-protracted discussion between Berthelot and Wurtz 
regarding the dissociation of the vapour of chloral hydrate 
appears at length to be closed; Berthelot admits in the Comptes 
rendus that the vapour is partly dissociated at 100°, and that if 
the pressure is small the dissociation is probably complete. 


AN interesting experiment, and one likely to lead to farther 
results, is described by Berthelot in the Comptes rendus. He 
finds that such unstable compounds as ozone, hydrogen peroxide, 
&c., are not affected by sonorous vibrations of the rapidity of 
100 and 7,200 per second, 

M. MEUNIER claims, in Compres rendus, to have produced 
spjnel crystals, and thinks he has also produced periclase and 
corundum by the action of steam on alaminium chloride, at a red 
heat, in presence of ium. 


AMONG other results accruing from V. Meyer’s recent deter- 
minations of vapour densities is the addition of six or eight sub- 
stances to the small list of gaseous metallic compounds. From 
the densities, and analyses, of these compounds the following 
numbers may be deduced as representing 9 the smallest posable 
valency of the element placed opposite number :—Arsenic, 
2; cadmium, 2; copper, 2; iron, 4; indium, 3; tin, 2; zinc, 
2. The formula of stannous chloride is shown by Meyer to be 
Sn,Cl, at about 700°, but SnCl, at goo". Hence the valency of 
tin varies at different temperatures. 


In the last number of the Berliner Berichte an attempt is made 
by Wiebe to trace a connection between the atomic weights of 
elements and the molecular weights of carbon compounds, and 
the coefficients of expansion of the same substances, He shows 
that for many elementsethe iatio betyeer? the reciprocal of the 
number obtained by multiplying the atomic weight of an element 
into the mean coefficient of eubical expression from o° to 100°, 
and the heat required to raise unit weight ofthe same element 
from absolute zero to the melting-point, is a nearly constant 
number. For elements crystalising in the regular system the 
mean value of the constant 1s 2°6; other elements show consider- 
able divergences. For certain classes of carbon compounds the 
following equation is shown to hold: Ase. T = n. const., where 
A = molecular weight, a = mean cubical ex ion from 0° to 
100°, d = density of liquid compound, 7'= absolute boiling- 
point, and = number of atoms m the gaseous molecule of the 
compound. ‘The constant for the fatty acids and ethereal salts 
is from 3°1 to 3'8. 

In the Proceeding: of the Asiatic Society of Japan R. W. 
Atkinson gives the r&æults of his analyses of several Japanese 

orcelain clays; these results show that the opinion of H. 
Wurtz, viz., that Japanese porcelain is prepared from decom- 
posed felspathic rocks alone, without admixture of kaolin, is not 
generally correct. Many of the clays analysed by Atkinson 
contained from 44 to 59 per cent. of silica, with 26 to 32 
per cent, of alumina ; others again contained from 73 to 79 
per cent, of silica, In the clays exhibited in the Philadelphia 
Exhibition Wurtz found only one containing less than 74°5 
per cent. of silica, 


In a series of papers by Nilson, and by Nilson and Pettersson, 
in the last number of the Berliner Berichte, important additions 
are made to our knowledge of the rarer metals, ‘The 
existence of ytterbium seems proved. The atomic weight of 
this metal is 173 (mean of seven closely-agreeing determinations), 
assuming the formula of the oxide to be YbyOs, The chief 
reasons for this formula are the isomorphism and general analogy 
of the sulphates of ytterbium, erbium, and didymium ; the close 
analogy between the selenite of ytterbium and the selenites of 
metals which form oxides of the formula M,O¥ and the mofe- 
ular heat and molecular volume of YbgO3 compared with the 


same constants for the growp M,O3. : 
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Reasons are given for adopting the formula of scandium 
oxide as Sc4O, and the atomic weight of scandium is deter- 
mined to be 44'0 (mean of four closely-agreeing results), Scan- 
dium is undoubtedly identical with Mendelejeft’s ekabor, 


Tue specific heat of beryllium has been determined by 
Nilson and Pettersson. Between o° and 100° the specific heat 
is 0'4246 ; between o° and 300°, o-s060. These chemists have 

. likewise made a new determination of the combining weight of 
beryllium, and find it to be 4°55, which is a very little less than 
the number found by previous observers. They think that the 
atomic weight of beryllium is undoubtedly 13°65, and not 9'r, 
as generally supposed ; oxide of beryllium is therefore Be,Og, 
and this metal is not to be placed, in Mendelejeff’s system, as 
the first member of the esium group. Neither can beryl- 

, lium form the first member of the aluminium group, as suggested 
by Lothar Meyer. Nilson and Pettersson detail many facts which 
lead them to regard beryllium as the first member of the group of 
cerite and gadolinite metals, which comprises the metals, Be, Sc, 
Y, La, Ce, Di, Tr, Ya Yp, Soret’s x, Er, Tu, Yb. The paper 
contains many most important chemical and physical data con- 
cerning the salts of the metals of this group. 

From the specific heats of the oxides of beryllium, scandium, 
gallium, indium, and aluminium, the specific heat of oxygen in 
combination is deduced by Nilson and Pettersson as being 2'3 to 
3°1; the mean specific heat of oxygen in combination is 4°8; 
the oxides named are therefore somevaiat anomalous, 

molecular weight of gas, of 

ap. gr. of solid 

the various molecules of water of hydration has been recently 

shown by Thorpe and Watts to vary in the magnesium group of 
sulphates ; Nilson and Pettersson obtain nearly the same number 

(8°5) as representing the mean volume of each water-molecule 

in the malphates of yttrium, erbium, and ytterbium ; but a some- 
what larger number (11°5) for the mean volume ın the sulphates 
of cerium, lanthanum, and didymium, 





THE ‘molecular volume,” fe., 





PHYSICAL NOTES 


In liquids small particles often show dancing motions under 
the microscope, and similar motions have been atinbuted to 
dust-particles in air, arn% agcounted for bythe shock of molecules 
with the particles, In a rewent paper treating fully of the move- 
ments of very minute bodies (Aftsneh. Ber., 1879, p. 389) Herr 
Nageli calculatesfrom data of the mechanical theory of gases 
as to the weight and number and collisions of molecyles, the 
velocity of the smallest fungus-particles in the air that can be 
perceived with the best micioscopes, supposing a nitrogen or 
oxygen molecule to drive against them. It is, at the most, as 
much as the velocity of the hour-hand of a watch, since these 
fungi are 300 million times heavier than a nitrogen or oxygen 
molecule. The ordinary motes would move ṣo million times 
slower than the hour-hand of a watch. Numbers of the same 
magnitude are obtained for movements of small particles in 
liquids. In both cases a summation of the shocks of different 
molecules is not admissible, as the movements are equably dis- 
tributed ın all dnections. Herr Nageli therefore disputes the 
dancing motion of solar dust-particleg and attributes the 
Brownian molecular motion to forces active between the surface- 
molecules of the liquid and the small particles; but he does 
not say how he conceives of this action. 


THz absorption of heat-rays by powders has been lately in- 
vestigated by Herr van Deventer (/natg. Diss, Leid., 1879, p. 
78, or Wied. Beibl., 6) without use o ay binding material, 
Under a copper cube kept at 100° was brought a thermo-element 
consisting of a biass plate, “on the lower side of which was 
soldered a piece of bismuth and antimony (parallelopiped shape). 
On the plate was strewn the powder to be eeeained, A second 
similar element, with thermo-element Jampblacked, served for 
control, Briefly, the results were these : (1) Powdered substances 
in the same physical state have different absorptive power; (2) 


this depends on the thickness of the ‘absorbing layer: each 
powder its maximum absorption layer ; (3) qute comparable 
values for the absorption cannot be had, as the thickness of the 


powder layer cannot be exactly determined ; (4) the divergences 
proved in Tyndall’s results ¢yith different binding materials are 
attributed to hig not having taken into account the maximum 
emission layer ; (4) whether the binding material affects absorp- 
tion, and if so, how, ch be demonstrated by the author’s method 
(the element being Painted over wh the liquid holding the 
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powder in suspension): but experiments are here wanting; (6} 
the author’s series of powders arranged according to absorption 
is quite different from Tyndall’s emission series. 

Dr. PuLUJ observes that if an electric radiometer is workect 
for some minutes and then the circuit is broken, a reversed 
motion is immediately set up, which continues for four or five 
minutes with an enormous rapidity. ‘This he explains by 
assuming that there are really two actions tending to produce 
rotation: the electric reaction between*the vanes and the 
molecules, and the heating of the metallic side of the vanes ; 
that these two actions oppose one another, but that at small 
pressures, such as the high vacua, the electrical forces are in 
excess, Whew however they are brought to an end the heat- 
forces assert themselves, producing the opposite rotation, 


From recent experiments (described in Wied. Ann., No. 7) 
Herr Heitz concludes that the kinetic energy of the electic 
current in 1 cubic millimetre of a copper conductor, traversed by 
a current of unit electromagnetic density, is less than o’008 milli- 
gramme-millimetre. As the kinetic en is equal to half the 
mass multiplied by the square of the velocity, the mass of the posi- 


tive electricity in 1 cub-mm, is < 220 ne E g., fos 1mm, 


romm., &c., the mass of thg, positive electricity <o'008 mg., 
<o'00008 mg., &c. The limits here assigned, however, aie 
exceeded where the densities of the electricity in the materials 
used are as stheir conductivities. (The experiments were made 
both with straight wires and with spirals, the former giving the 
more reliable results. ) 

THE results of theory regarding stationary vibrations of water 
are, in a recent paper (Wiad, Ann., No. 7) by Hegr Kirchhoft 
and Herr Hansemann, compared with those of experiments in 
which a prismatic glass vessel, whose vertical cross-section con- 
sisted of two straight lines meeting at a right angle and equally 
inclined to the vertical, formed part of a pendulum, and was 
vibrated by electromagnetic means about that angle as axis. In 
the Journal de Physique (June) M. Lechat studies the surface 
vibiations of a liquid ın a rectangular vessel, a small vertical 
rod having been adjusted to any point of the surface, and vibrated 
in the direction of its length by an electro-magnetic arrangement, 
The resultant forms were thrown on to a screen by means of a. 
reflected beam of light. ° 


In a recent pa to the Belgian Academy (Bull, No. 5) 
Abbé Spée contemnis that the spectral line Ds, with wave-length 
about 588, observed in the chromosphere and protuberances, and 
assigned to a hypothetical body, helium, which some suppose to 
have a still more simple molecular constitution than hydrogen, 
probably belongs in reality to this gas. As to its non-reversi- 
bility, he considers that at a very small distance from the chromo~ 
sphere the solar hydrogen may be so far cooled as to be 
comparable to that which we manipulate, and so, unable to 
extinguish waves which it can no longer produce, just as a 
stretched cord loses the property of vibrating in sympathy if its 
tension have been altered. 


PURSUING his researches on the welding of solid bodies by 
ressure, M. Spring has subjected to various strong pressures 
up to 10,000 atm.) more than eighty solid pulverised bodies ; 
this was done in vacuo, and in some cases at various tempera- 

tures. The results are highly interesting. All the crystalline 
bodies proved capable of w , and in the case of bodies 
accidentally amorphous the compressed block showed crystalline 
fracture; crystallisation had been brought ‘about by pressure. 
Softness favours the appioximafion of the partitles and their 
orientation in the direction oni ae talline axes, The anor- 

hous bodi o so A into two groups, one o 
E bstancés lke wax (croid bodies), which weld easily, the other 
of substances like amorphous carbon (actroid bodies), which do 
not weld, The general result is that the ciystalline state favours. 
the union of aha bodies, but the amorphous state does not 
always hinder it. M. Spring says the facts described do not 
essentially differ from those observed when two drops of a liqnid 
meet and unite. Hagdness is a ielative, and one may even say 
subjective, term, Water may appear with a certain hardness to 

esome insects, and if our bodies had a certain weight we should 
find the pavement too soft to bear us. Agam, prismatic sulphur 
is changed by compression to octahedric sulphur; amorphous 
phosphorus seems to be @hanged to metallic; other amorphous 
bodies change their state, and mixtures of bodies react chemically 
if the specific volume of the product of the reaction is smaller 
than the sum of specific volumes of the reacting bodies. In alt 
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cases the body is changed into a denser variety, whence may be 
inferred that the state taken by matter is in relation to the 
volume it is obliged to occupy under action of external forces, 
This (M. Spring points out) is merely the generalisation of a 
well-known fact. Some curious results are deduced from it. 
The researches described have important bearings on mineralogy’ 
and geology. e 

Mr. R. Crowe pf Liverpool communicates to the British 
Fournal of Pholography an account of some attempts to photo- 
graph a landscape by the gid of lightning-flashes, A gelatine 
plate, requiring by day an exposure of two seconds, was exposed 
from 10.15 p.m. to 10.45 p.m., during which time there were 
120 brilliant flashes and about half as many minor ones. Most 
of these were in a horizontal direction, and five or six of then 
were imprinted on the negative. A perpendicular flash which 
strack a church-tower half a mile away was rendered with ex- 
traordinary sharpness and brilliancy. e surrounding objects, 
in spite of the long exposure, were but feebly impressed ; 
whence Mr, Crowe argues that though the light of a flash of 
lightning is of a very actinic character, there still is not sufficient 
volume of light tè illuminate a landscape or building to allow a 
successful photograph to be taken. Mr. Crowe further suggests 
that an attempt shoukl be made to photograph, for scientific 
purposes of reference, the varied“forms assumed by lightning at 
different times and in different countries. 


GEOGRAPHICAL NOTES 


News has been received from Zanzibar that Capt. Carter and 
Mr. Cadenbead, of the Belgian Exploration Expedition, have 
been killed by the chief ‘‘Wrambo.” This is probably the 
chief Mirambo, who formerly caused so much trouble to 
explorers between Zanzibar and Lake Tanganyika, but of whom 
Mr. Stanley gives so good a report in he last work. It was 
in the introduction of Indian 





Capt. Carter who was so success 
elephants into Africa, 

THE August number of the Geographical Society’s Proceed- 
ings contains Mr. im Thurm’s paper on his journey in British 
Guiana, already noticed in our columns, but the principal 
feature this month is of course the paper on Kuldja by Major 
F, C. H. Clarke, R.A., a well-known military writer on Eastern 
affairs. After a useful historical sketch, Major Clarke deals suc- 
cessively with the geography, orography, rivers, communications, 
towns, population, climate, vegetable products, and minerals of 
the region, and furnishes much interesting information, collected 
with evident care. This paper is followed by an account of M. 
Severtsoff’s journey in Ferg and the Pamir, from a transla- 
tion by M. Alexis Lomonossoff, of the Russian Geographical 
Society. The geographical notes furnish information respecting 
the East African Expedition, the climate of Matabele-land, the 
recent observations of Dr. Matteucci in Kordofan, and Dr. 
Gerhard Rohlfs’ account of the Jofra oasis, After notes on 
American Arctic expeditions and the position of the Crozet 
Islands, we havé Mr. Whymper’s account of his ascent of the 
famous Antisana mountain in South America, and lastly Mr. A, 
Forrest’s own narrative of his jonrney through North-Western 
Australia, Two maps are given with the present number, one 
of British Guiana, which is very acceptable, and the other of 
the Kuldja district and the Russo-Chinese frontier in Turkistan. 


WITH .the August number of their Herald the Baptist 
Missionary Sqgiety publish a map of Equatorial Africa, which, 
though presumably not laying Shim to scientific accuracy, is of 
interest as showing what an immense region can be reached by 
means of the River Congo and its afluents. The map is intended 
to illustrate the scheme which Mr. Arthington has sketched out 
for the application of his last munificent donation to the Society, 
The geographical part of this great task consiets in the explora- 
tion of the Nkutu and Ikelemba Rivers, the two princi 
tributaries of the Congo from the south, after passing Stanley 
Pool, and the opening of a route towards Lake Albert, along the 
Mbura River, which enters the Congo above Stanley’s Ara- 


M. C. E. Dz UsFAtvy left Paris in July to undertake a new" 


and important journey in Central Asia, He goes in the first 

instance to Orenburg, and thence to Taghkend, where he hopes 

to arrive at the end of next month. He contemplates sta 

the winter at Samarkand, and will commence his explorations 

next spring, Hos programme is an extensive one, and embraces 
e 


e 
. 


a considerable part of the Southern Pamir region, In the course 
of his labours he will visit the Upper Zarafshan valley, Karategin, 
Wakhan, Shignan, Badakshan, and probably Afghanistan, The 
return journey will, if possible, be made through Persia and the 
Caucasus. 

News has arrived in Paris that a French mission has reached 
Segon Sokkova and has been well received by Kmg Ahmadan. 
M. Soleillet, who is on his way to Senegal, is not a member of 
this expedition, and will proceed by another route to the same 
city. 

THE Weimar Gazette states that Dr. Gerhard Rholfs is about 
to set out for Abyssinia, accompanied by Dr. Stecker, who will 
attempt a new exploration in Central Africa, 


Ir is stated that a fifth Belgian Expedition is about to start 
for Africa, intended to reinforce the Fie oar on the Congo 
under Mr. Stanley. It will be commanded by Lieut. Braconnier, 


THE August number of Petermann’s Mitthetlu: contains 
an exhaustive article by Dr. Behm on the Island of Rodriguez, 
accompanied by a very clear map. Bernhard v, Struve discusses 
the question of an inland trade-route through Siberia. An ex- 
cellent hydrographical article, with a large-scale chart, on the 
Lower Weser from Bremen to Bremerhaven, is contributed by 
Qherbau-Director L. Franzius of Bremen, The results of the 
various East African International E itions are described. 
The researches of the schooner {ngolf in the seas around 
Iceland in 1879 are described by H. Wiehmann, 


THE London Missionary Society have received intelligence of 
the safe arrival of their new Tanganyika Expedition at Zanzibar 
on May 29. The party is Supe of the Revs, A. J. Wookey 
and D. Williams, with Dr. Palmer as medical assistant. “When 
the last maul left, an efficient leader and some of the head-men 
had already been engaged, and they hoped to start for the interior 
early in July. 

Tux Church Missionary Society are sending out further rein- 
forcements for their Nyanza mission. The Rev. P, O'Flaherty, 
an able Oriental scholar, who was an interpreter on Lord 
Raglan’s staff in the Crimean war, left for Zanzibar early in July, 
and will probably accompany the Waganda chiefs on their 
journey back to Lake Victoria. Mr. W. Taylor, of Hertford 
College, Oxford, who has been trained ds a medical missionary, 
and Mr, A. J. Biddlecombe have, °we believe, just started for 
East Africa, and will in the first instance join Mr. Copplestone 
at Uyui. 

L’ Exploration for August 5 contains some interesting extracts 
from the letters of Col. Prejevalsky, describing the difficulties 
he had to encounter in attempting to reach Lhassa, in which he 
was foiled. The intrepid Colonel has evidently succeeded in 
making considerable natural history collections, 





THE STRUCTURE AND ORIGIN OF CORAL 
REEFS AND ISLANDS‘ 


DARWIN'S THEORY.—During the voyage of the Beagle 
and subsequently, Mr. Darwin made a profound study of 

coral reefs, and gigen a theory of their mode of formation 

which has since been universally accepted by scientific men. 

Darwin’s theory may be said to rest on two facts—the one 
physiological, and the other physical—the former, that those 

ies of corals whose skeletons chiefy make up reefs cannot 
live in depths grpater than from 20 to 30 fathoms; the latter, 
that the surface of the earth is continually undergoing slow 
elevation or subsidence. 

The corals commence b; wing up from the shallow waters 
surrounding an island, and form a fringing reef which is closel 
attached to the shore. The island slowly sinks, but the co 
continually grow upwards, and keep the upper surface of the 
reef at a level with the waves of the ocean. When this has gone 
on for some time a wide navigable water channel is formed 
between the reef and the shores of the island, and we have a 
barrier reef. These processes have but to be continued some 
stages further, when the island will disappear beneath the ocean, 
an be replaced by an atoll with its lagoon where the island once 
stood, z oe 

According to this simple and beautiful theory, the fringing 

x Abstract Royal Soci dinburgh by Mr. 
foun Muray. j Gata oy permission of ace Coane te the 
treasury.) . 
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reef becomes a barrier reef, and the barrier reef an atoll by a 
continuous process of development. 

Object of the Present Paper,—Prof, Semper,! during his exami- 
nation of the coral reefs in the Pelew group, experienced great 
difficulties in applying Darwin’s theory. Similar difficulties 
presented themselves to the author in those coral-reef regions 
visited during the cruise of the Challenger. 

The object of the present paper is to show, first, that, while 
it must be granted as generally true that reef-forming species of 
coral do not hve at a depth greater than 30 or 40 oms, yet 
that there are other agencies at work in the tropical oceanic 
regions by which submarine elevations can be built up from 
very great depths so as to form a foundation for coral reefs; 
second, that while it must be ted that the of the earth 
has eo many oscillations in recent geological times, yet 
that all the chief features of coral reefs and islands can be 
accounted for without calling in the aid of great and general 
subsidences, 

Nature of Oceanic Islands and Submarine Elevations.—It is 
now known that, with scarcely an exception,’ all oceanic islands 
other than coral atolls are of volcanic origin. Darwin, Dana, 
and others have noticed the close resemblance between atolls and 
ordinary islands in their manner of grouping as well as in their 
shapes. In a previous papar the author pomted out the wide 
distribution of volcanic dærıs over the bed of the ocean jn 
tropical regions, and the almost total absence of min such 
as quartz, which are characteristic of ™tgntinental land.’ ere 
is every reason for believing that atolls are primarily situated on 
volcanic mountains, and not on submerged continental land, as is 
so often supposed., 

„The sopudings of the Zuscarora and Challenger have made 
known numerous submarine elevations: mountains rising from 
the general level of the ocean’s bed, at a depth of 2,500 or 3,000 
fathoms, up to within a few hundred fathoms of the surface. 
Although now capped and flanked by deposits of Globigerina 
and Pteropod ooze, these mountains were most probably originally 
formed by volcanic eruptions. The deposits in deep water on 
either side of them were almost wholly made up of volcanic 
ma 

Volcanic mountains situated in the ocean basins, which during 
their formation. had risen above the surface of the water, 
would assume a more g less sharp and pointed outline owing to 
the denuding action of the atmosphere*and of the waves, and 
very extensive banks of the“denuded materials would be formed 
around them. Some, like Graharf’s Island, might be wholly 
swept away, and ‘aly a bank with a few fathoms of water over 
it þe left on the spot. In this way numerous foundations may 
have been prepared for barrier reefs and even atolls. 

Those volcanoes which ‘during their formation had not risen 
above tlle surface of the sea (and they were probably the most 
numerous) would assame, a rounded and dome-like contour, 
owing to the denser medium in which the eruptions had taken 
place, and the deposits which had been subsequently formed on 
their summits. 7 ee 

In order to clearly understand how a submarine mountain, 
say half a mile beneath the sea, can be built up sufficiently near 
the surface to form a foundation on which reef-forming corals 

ight live, it is necessary to consider attentively the 

dagie Fauna and Flora of Tropicah Regions.—Du the 
cruise of the Challenger much attention was paid to the subject. 
Every day while at sea tow-nets were dragged throngh the 
surface waters; and while dredging they were sent down to 
various depths beneath the surface, Everywhere life was most 
abundant in the Surface and sub-surface waters. Almost every 
haul gave many calcareous, siliceous, and other Algre; great 
numbers of Foraminifera and Radiolaria, Infasoria, Oceanic 
Hydrozoa, Medusæ, Annelids; vast numbers of microscopic and 
other Crt Tunicates, Pelagic Gasteropods, Pteropods, 
Hetéropods, C-phslopods; Fishes, and fish-eggs; larvæ of 
Echinoderms, and of many of the above creatures, &c. 

Most of these organisms live from the surface down to about 
too fathoms.” In calm weather they swarm near the surface, 





3 Proc. Roy. Soc. Edu., 1876-77, e 

æ Serene on “ Vajcanoes,” chaps a 
The Challongerigs, and many of the other members of Heckel’s new 
order: Přæodaria, live deeper, as wo never got them in tits 
tropics except when the net was sont down ® a depth of 200 or 300 
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but when it is rough they are to be found several fathoms 
beneath the waves, ‘They are borne along in the great oceanic 
currents which are created by the winds, and meeting with 
coral reefs, they supply the corals on the outer edge of the reefs 
with abundant food. The réason why the windward side of a 
reef grows more vigorously ap to be this abundant supply 
of food, and not the more abundant supply of oxygen, as is 
generally stated. The Challenger researches showad that oxygen 
was particularly abundant in all depths inhabited by reef- 
forming corals. 

When these surface animals die, either by coming in contact 
with colder water or from other causes, their shells and skeletons 
fall to the boftom, and cary down with them some organic 
matter which gives a supply of food to deep-sea animals. The 
Lae id of deep-sea animals live by eating the mud at the 

ottom, 

An attempt was made to estimate the quantity of carbonate of 
lime in the form of calcareous Algee, Foraminifera, Pteropoda, 


Heteropods, Pelagic Gastropods, in the surface-waters. A tow- 
net, having a mouth 124 inches in diameter, was gea for as 
nearly as possible half a mue through the water, ¢ shells 


collected were boiled in caustic potash, Washed, and then 
weighed. The mean of four experiments gave 2'545 grammes. 
If these animals were as abungant in all*the depth down to 100 
fathoms as they were in the track followed by the tow-net, this 
would give over 16 tons of carbonate of lime in this form in a 
mass of the ocean one mile square by 100 fathoms,? 

Bathymetrical Distribution of the Calcareous Shells and Skele- 
tons of Surfa Organisms.—Although these lime-secreti 
organisms areso abundant in tropical surface waters, their cast-o 
shells and skeletons are either wholly or partially absent from 
by far the greater part of the floor of the ocean” In depths 
greater than 3,000 fathoms we usually met with only a few shells 
of Pelagic Foraminifera of the larger and heavier kinds; a few 
hundred fathoms nearer the surface they became more numerous, 
and we got a few of the smaller kinds and some Coccoliths and 
Rhabdoliths, At about 1,900 or 1,800 fathoms a few shells of 
Pteropods and Heteropods are met with; and in all depths less 
than a mile we have a deposit in which the shell and skeletons 
of almost every surface organism is to be found. In the equa- 
torial streams and calms the calcareous Alge, Pelagic Forami- 
mifera, Pteropods, and Heteropods are more abwndant in the 
surface waters than elsewhere ; and it isin these same regions that 
we found their dead shells at greater depths than in the deposits of 
other parts of the ocean, Another circumstance influences the 
bathymetrical distribution of these surface shells, When there 
is a complete and free oceanic circulation from the top to the 
bottom, these dead shells are found at greater depths in the 
deposits than where the circulation is cut off by submarine 
barriers. 

The agent by which these shells are removed is, as Sir Wyville 


I Among the varieties of Foramimfera recognised by Mr. Brady in‘the 
Challenger collections, the following have a Pelagic habitat. 


P. nulina Menard Lassies pelagica, 
bane canariensis. Orbnlina u a, 
7 crassa Globigerina butlovdes 
i Micheliniana. w eguilateralis, 
a tunida ie sacculifera (hirsuta), 
Pullenza obliguiloculatia, os dubta. 
Stherodina defiscens. AA rnbre. 
andsina nitida, ji cong lobata 


Hastigerina pier gr as inflata — 

It is the dead shells of these Pelagic Forammifera which chiefly make up 
the calcareous oozes of the deep sea. Tho living shells of all the above 
varieties swarm in the tropical and sub-tropical waters near the surface. It 
is especially in the region of tha equatotial calms thet the lafgest and thickest 
shelled specimens are found. Aswe go north or south ito colder water 
they become smaller, and many variettes die out In the surface-waters of 
the Arctic and Antarctic regions, only some dwarfed specimens of Glodigr- 
ving bulloides are met with, The author is unable to agreo with Dr. Car- 
penter and Mr, Brady ın thinking that* these Pelagic Foraminifera also live 
onthe bottom. This question was made the subject of careful mvestigation 
during the cruise ‘Biko shells from the surface and from the bottom were 
compared at each locality, and it was found, by micrometmc measurement, 
that snrface specimens were as large and as thick-shelled as any av 

cimens from the soundings It is quite unlikely that the same individu: 
should pass a of their lives in the warm sunny surface-waters, at a 
temperature of from 70" é 80° F , and another in the cold dark waters 
two or three miles beneath, at a temperie of 30° or go" F. The geogra~ 
phical distribution of these Pelagic forms over the bottom coincides exacti, 
withethe distribution of the same forms on the surface, that is to say, bo 
on the surface and on the bottom the distributton is nfed ce-tem- 
perature. No specimens of these Pelagic wanetics ware ever obtained from 
the bottom with the shells @lled and surrounded with sarcode, Whereas 
creeping and attached forms (like Truncatulina, Discorbina, and 
some Textulariz) were taken in this condition in almost every dredge. - 
last-mentioned forms, which we know live on the bottom, have a distribntion 
quitè independent of surface-temperature. 
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Thomson suggested, carbonic acid, Analysis shows that carbonic 
acid is most abundant in sea-water, and especially so in deep 
water. Pteropod and Heteropod shells are very much larger 
than the Foraminifera, yet are very much thinner ; and hence, 
for the quantity of lime contained ‘in them, they present a much 


greater surface to the action of the sea-water, This seems to 
be the reason why all large and thin shells are first removed 
from the depsits with increasing depth, and not the fact that 
some shells are com of arragonite and some of calcite, as 
has been suggested. 

There is a continual struggle in the ocean with respect to the 
carbonate of lime, Life is continually secreting it moulding 
it into many varied and beautiful forms. The carbonic acid of 
ocean-waters attacks these when life has lost itf hold, reduces 
the lime to the form of a bicarbonate, and carries it away in 
solution. In all the greater depths of the ocean these surface 
shells are reduced to a bicarbonate either during their fall 
through the water or shortly after reaching the bottom, 

In the shallower depths—on the tops of submarine elevations 
or voleanoes—the accumulation of the dead siliceous and cal- 
careous shells is too rapid for the action of the sea-water to have 
much effect, Lotg before such a deposit reaches sufficiently 
near the surface to serve as a foundation for reef-forming corals, 
itisa bank on which flourish numerous species of Foraminifera, 
Sponges, Hydroids, deep-sea , Annelids, Alcyonarians, 
Molluscs, Polyzoa, Echinoderms, &c, Al these tend to fix and 
consolidate such a bank, and add their shells, spicules, and skele- 
tons to the relatively rapid accumulating deposits. Eventually 
coral-forming species attach themselves to suchsbanks, and then 
commences the formation of 

Coral Atolls.—Mr. Darwin has pointed ont that *‘ reefs not to 
be distinguished from an atoll might be formed”? on submerged 
banks such as those here described. However, the improbability 
of so many submerged banks existing in the open ocean caused 
him to reject this mode of formation for atolls, As here stated, 
recent deep-sea investigations haveshown that submerged banks 
are continually m process of formation in the tropical regions of 
the ocean, and it is in a high degree probable that the majority 
of atolls are seated on formed in this manner. 

Mr. Darwin has also pointed out that the corals on the outer 
margin of a submerged bank would grow vigorously, whilst the 
growth of these on the central expanse would be checked by 
the sediment formed there, and by the small amount of food 
brought tothem.* Very early in the history of such an atoll, 
and while yet several fathoms submerged, the corals situated on 
the central parts would be placed ata disadvantage, and this would 
become greater and as the coral plantations approached the 
surface. When the coral plantation was small there was a rela- 
tively large periphery for the supply of food to the inner parts, 
and also for the supply of sediment ; and hence in small atolls 
the lagoon was very shallow, and was soon filled up. For the 
same reasons coral islands situated on long and narrow banks 
have no lagoons. An atoll one mile square has a periphery of 
four miles. In an atoll fonr mules square—the periphery in- 
creasing in arithmetical pr ion and the area as the square— 
we have for each*square Tele only a periphery of one Gale over 
which food may pass to the interior, and from which sediment is 
supplied for filling up the lagoon, 

ith increasing size, then, the conditions become more and 
more favourable to the formation oF lagoons, and as a conse- 
quence we have no large or moderate sized coral- islands without 
lagoons. Tow-net iments always showed very much less 
Pelagic life (food) in the lagoon waters than on the outer edge 
of the reef. {he lagoon becomes less favourable for the growth 
of all the more massive kinds of coral as the outer edge of the 
reef reaches the suface, and cuts off the free supply of ocean- 
waters, Many species of corals die.3 Much dead coral, coral 
rock, and sediment is exposed to the solvent action of the sea- 
water. Larger quantities of lime are carried away in solution 
as a bicarbonate from the lagoon than are sefreted by the anı- 
mals which can still live in it; the lagoon thus becomes widened 
and deepened.* 

On the other hand a vigorous growth and secretion of lime 
takes place on the outer ins of the®reef; and when the 
water outside becomes too deep for reef-forming corals to live, 

© “Coral Reefs,’ p. r18. 2 “Coral Reefs,” p. 134. ‘ 

3 There are no living corals or shells in some small lagoons, the waters-of 
which become ly heated, and im some cases extremely saline. 

4 Complete little ula-atolls, with lagoons from 3 to $o feet in diame- 
ter, and formed in this way without subsidence, were numerous along the 
shores of Bermuda, 


. its pouts 


these still build seawaids on a talus of their own d&æris —the 
whole atoll expands somewhat after the manner of.a fairy 
ring 


It is not necessary to call in disseverment of large atolls in 
order to explain the appearances presented in the Great Maldiva 
group of atolls.1 The coral fields rising from very many parts 
of these extensive submarine banks form atolls. “The marginal 
atolls have from the first the advan of a better supply of 
food. They elongate in the direction of the margin of the bank 
where the water is shallower than to seaward. any of these 

atolls have coalesced, and as this growth and coales- 
cence have continued, a large part of the food-supply has been 
cut off from the small atolls situated towards the interior of the 
bank. Ultimately a large atoll-like Suadiva atoll would be 
formed. The atolls in the interior would be perhaps wholly 
removed in solution, and the atoll-like character of small mar- 
inal but now coalesced atolls would be wholly or partially lost 
y the destruction of their inner sides. A study of the charts 
shows all the stages in this mode of development. 

In the case of the Lakadivh, Caroline, and Chagos archipela- 

s we have submarine banks at various stages of growth towards 

e surface, some too deep for reef-forming species of coral, 
others with coral plantations, but all submerged several fathoms, 
and scattered amongst these some of the oldest and most com- 
pletely-formed,atolls and coral islands, It is most difficult to 
cduceive how these submerged banks could have been produced 
by subsidence, situated as dey are in relation to each other and 
with respect to the peffectly-formed atolls, barrier or fringing 
reefs of the groups, 

It is a much more natural view to regard these atolls and sub- 
merged banks as originally volcanoes reaching to various heights 
beneath the sea, and which have subsequently been built up to 
and towards the surface by accumulations of organic sediment 
and the growth of coral on their summits. It is a remarkable 
fact that in all coral atolls which have been raised several 
hundred feet above the sea, the base is generally described as 
composed of solid ;limestone, or ‘‘of various kinds of coral 
evidently deposited after life had become extinct.”3 This base 
is probably often made up of such a rock as that brought by the 
missionaries from New Ireland, and described by Prof. Liver- 
sidge,* as composed chiefly of Pelagic forammifera, the same as 
ae taken by the Challenger in the surface waters of the 

acific, ‘ e 

Microscopic sections of a rock talfen from so feet below sea- 
level at Bermuda show that a deposition of carbonate of lime is 
going on. The small shells are filled with, and the broken pieces 
of shells and corals are cemented by, calcite. “The wells in coral 
islands rise and fall with the tide, so that the whole atoll 2 filled 
like a sponge with sea-water. This water is very slowly inter- 
c and by the solution of the smaller and thinner.particles 
becomes saturated, and a deposition of lime follows, In this 
way we may explain the absence of many of the more delicate 
shells from some limestones.” 

Barrier Reefs.—During the visit of the Challenger to Tahiti a 
careful examination was made of the reefs by ing, sounding, 
&c., in a steam pinnace, both inside and outside the reefs. 
Lieutenant Swire, of the Challenger, made a careful trigono- 
metrical survey of the profile of the outer reefs on six different 
lines ; and while assocjated with him in this work the author was 
indebted to that officer“for many valuable tions, 

A ledge ran out from the edge of the reef to about 250 yards, 
where we got a depth of from 30 to 40 fathoms. It was covered 
with a most luxuriant growth of coral bosses and knobs. 

Between 250 and 350 yards from the edge of the reef ‘there 
was generally £ very steep and irregular slope; about 100 
fathoms was got at the latter distance, and the angles between 
these last-mentioned distances often exceeded 45 degrees) The 
talus here appeared to be composed of huge masses and heads of 
coral, which had been torn by the waves from the upper Iedge 
and piled up on each other. They were now covered with 





been considered unsatisfactory. 

a “In i gof Bow Island, Belcher mentions the fact that several of 

undergone material change, or were no longer the same when 

visited after the lapse of fourteen years. These remarks rofer particularly 
to islets situated within the lagoon: I could myself quote many instances of 
the same description."’—* es’ Exploring ion,” vol iv. p 271. 

3 “US Ex Exp,” vol iv p. 269 4 Magg December, 18 B 

5 Fuchs, “ Ueber dieEntstehang er Aptychenkalke,” S1738. der k. 
er Wesesensch., 1877. « 
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living Sponges, Alcyonarians, Hydroids, Polyzoa, Foraminifera, 
&e 


From 350 to 500 yards from the edge of the reef we had a 
slope with an angle of about 30°, and made up chiefiy of coral 
sand, Beyond 500 yards the angle of the slope decreased till we 
had at a distance of a mile from the reef an angle of 6°, a depth 
of 590 fathoms, and a mud composed of volcanic and coral 
sand, Pteropods, Pelagic and other Foraminifera, Coccoliths, 
& 


& 

In the lagoon channel the reefs were found to be fringed with 
living and to slope downwards and outwards for £ few 
feet, and then plunge at once toia depth of 10 or 16 fathoms, 
Many portions of these inner reefs were overhanging, and at 
some places overhanging masses had recently en away. 
Everywhere much dead coral rock was exposed to the solvent 
action of the ’sea-water. The reefs of Tahiti are at some 
places fringing, at other places there is a boat within 
the reef, and at Papiete there is a large ship channel with islets 
within, and the outer of the reef is a mile distant from the 
shore. The island itself is surrounded with a belt of fertile low 
land, frequently three or four miles wide; this shows that the 
island has not in recent times undergone subsidence; there are 
indeed reasons for supposing it has recently been slightly 
elevated. Everything appears to show that the reefs have com- 
menced close to lhe shore and have extended seawards, first on & 
foundation composed of the volcanic detritus of the island, aad 
afterwards on a talus composed of goral d#ris and the shells 
and skeletons of surface organisms. © 

The lagoon channel was subsequently slowly formed by the 
solvent action of the sea-water thrown over the reefs at each 
tide, and the islets in the lagoon channel are portions of the 
original reef still left standing. The reefs'have extended out- 
wards from the island and have been disintegrated and removed 
behind in the same way as the atoll has extended outwards after 
reaching the surface. 

Where reefs rise quite to the surface, and are nearly continuous, 
we find relatively few coral patches and heads in the lagoons and 
lagoon channels. Where the outer reefs are much broken up, 
the coral growths in the lagoon are relatively abundant. "Where 
the water was deep and the talus to be formed was great, the 
outward growth has been relatively slow,3 and the disintegrating 
forces in the lagoons and lagoon channels gaining in the struggle, 
the reefs would becomegvery narrow, and might indeed be bro. 
up. This, however, would*gdmit the oceanic waters and more 
food, and growth would again commence on the inner as well as 
the outer sides of the still remaining portions. In the great 
barrier reef of Australia, where the ings are numerous and 
wide, the reefs have a great width, Where the openings’are few 
and neither wide nor deep (as in lat. 12° 30’) the reefs are very 
narrow apd ‘‘steep to ”—on their inner side. 

At the Admiralty Islands, on the I n side of the islets on 
the barrier reefs, the trees were found overhanging the water, 
and in some cases the soil washed away from their roots. It is 
a common observation in atolls that the islets on the reefs are 
situated? close to the lagoons. These facts point out the re- 
moval of matter which is going on in the lagoons and lagoon 
channels, 

Elevation aud Subsidence.—Mr. Darwin has given many 
reasons for believing that those islands and coasts which have 
fringing reefs had recently been elevated, $r had long remained 
in a state of rest. Throughont the volcanic islands of the great 
ocean basins the evidence of recent felevahons are everywhere 
conspicuous. Jukes has given most excellent reasons for believ- 
ing that the coast of Australia fronted by the barrier reef, and 

e 


* This ledge and steep slope beyond where x depth of 30 or 40 fathoms was 
reiched, was characteratic of & large number of atoll and barner reefs, and 
seemed due to wave action, Experiments been made with masses of 
broken coral, and it was found that these could (on account of their rough 
and surface) be built up into a nearly perpendicular wall by letting 
them on each other. A talus formed in water deeper than 40 Fathoma 
where there was little, if any, motion, would be different from one formed on 
land In the latter case the disintegrating forces at work always tended to 
set the talus in motion ; in the former case everything tended to consolidate 
and to fix the blocks in the pomtions first assumed. A removal of hme in 


solution would take place from the blocks Fonning this steep slope, but except 
n Ty doep water would not be sufficient to check tho outwardeaxtension 
e \ 


a A dredging in 155 fathoms, close to the barrier reef of Australia (between 
it and Raine Island), gave a coral sand, which was, I estimate, more then 
two-thirds made up of the shells SE surface animals A g 
a Hence in phy hg sy le the depth outside is veny great, we fmd 

qgeeis running. to the shore than where the de B l and - 
quently the talus to beaformeg] 18 smaller, Te ene T P 
e 
° 


even the barrier reef itself, have recently been elevated.! Dana 
and Conthony have given a list of islands in almost every barrier 
reef and atoll region which have recently been elevated.* 

This is what we should expect. Generally speaking, all the 
volcanic regions which we know have in the main been areas of 
elevation, and we should expect the same to hold good in those 
vast and permanent hollows of the earth which are occupied by 
the waters of the ocean. It must be rememberedethat probably 
all atolls were seated on submarine volcanoes, of local 
depression are to be looked for in the ocean’ on either side 
of and between groups of volcanic islands and atolls, and not on 
the very site of these islands, This is what the deep-sea sound- 
ings show if they show any depression at all. Subsidence has 
been called in im order to account for the existence of lagoons 
and lagoon channels, and the narrow bands of reef which inclose 
these ; but it has been shown that these were produced by quite 
other causes—by the vigorous wth of the corals where most 
nourishment was to be had, and their death solution and disinte- 
gration by the action of sea-water and currents® at those parts 
which cannot be, on account of their situation, sufficiently sup- 
plied with food, 

All the chief and characteristic features ofebarrier reefs and 
atolls may indeed exist with slow elevation, for the removal of 
lime from the lagoons and the dead uppeg surface of the reefs 
by currents, and in solution bf rain and sea-water, might keep 
pace with the upward movement. a 

The most recent charts of all coral reef regions have been 
examined, afd it is found possible to explain all the phenomena 
by the principleahere advanced ; while on the subsidence theory 
it is most difficult to explain the appearances and struc- 
tures met with in many groups; for instance, in the Fiji islands, 
where fringing reefs, barrier reefs, and atolls all ocour in close 
proximity, and where all the other evidence seems to point to. 
elevation, or at least a long period of rest, In instances like the 
Gambier group the reefs situated on the seaward side of the outer 
islands would grow more vigorously than those towards the 
interior ; they would extend in the direction of the shallower 
water, and ge would form a continuous barrier around 
the whole group. e distinguishing feature of the views now 
advanced is that they do away with the great and general sub- 
sidences required by Darwin’s theory, and are in harmony with 
Dana’s views of the great antiquity and permanence of the great 
ocean basin, which all recent deep-sea researches appear to 
support. 

mmary.—It was shown (1) that foundations have been pre- 
pared for barrier reefs and atolls by the disintegration of 
volcanic islands, and by the building up of submarine volcanoes 
by the*deposition on their summits of organie and other 
sediments, 


(2) That the chief food of the corals consists of the abundant 
Pelagic life of the tropical regions, and the extensive ‘solvent 
action of sea-water is shown by the removal of the carbonate of 
lime-shells of these surface organisms from all the greater depths 
of the ocean. 

(3) That when coral plantations build up from submarine 
banks they assume an atoll form, owing to thee more abundant 
supply of food to the outer margins, and [the removal of dead 
coral rock from the interior portions by currents and by the 
action of the carbonic acid: dissolved in sea-water. 

(4) That, barrier reefs have built ont from the shore on 2 
foundation of volcanic drzs or on a talus of coral blocks, coral 
sediment, and Pelagic shells, and the lagoon channel is formed 
in the same way as a lagoon. 

(5) That it is not necessary to cgll in subsidence # explain any 
of the characteristic features of barrier reefs or atolls, and that 
all these features would exist alike in areas of slow elevation, of 
rest, or of slow subsidence, 

In conclusion it was pointed out that all the causes here 
appealed to for an explanation of the structure of coral reefs 
are proximate, rel@ively well known, and continugus: in their 
action. 


x * Voyage of the Fly,” voli p 33 

® Dana’s “' Corals and Lalas,” p. 345; Couthouy’s “Remarks on 
Coral Formations,” Bost. Yourn. Nat’ Hist. See also Stutchbury, West of 
England Journal. 
e 3 Very strong currents run out of the entrances into lagoons and lagoon 
channêls, and when the tow-net was used in these entrances it showed that 
a large quantity of coral detritus was being carried seawards 

4 "We may conclude that immense aptas have subsided, to an amount 
sufficient to bury not only ane formerly existing lofty table-land, but even 


the heights formed by fractured strata and erupted matter." Coral 
Reefs,” p. 190. 
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° THE JAMIN CANDLE 


° e 
A NEW system in addition to those already prominent in the 

extensive field of electric lighting is shortly to be intro- 
duced into this country m the form of a candle devised by thé 
well-known French electrician M. Jamin. This invention brings 
with ate consiicrable re sgt and how far this fnay be justified 
we pro soon have the opportunity of judging. 

It has not yet a trial in England, and at eel te ad 
we can only rely on the results of experiments, apparently of a 
not very exhaustive or conclusive character, which have taken 
place in Paris, and which must be accepted with a considerable 
amount of reservation. 

The following description of the new candle is that given by 
M. i himself Yn his paper to the French Academy of May 

1, 1880 :—~ 

“T have had the horour to supe to the Academy during its 
sitting of March 17, 1879, the principle of a new electric burner. 

“I have since succeeded in constructing a practical lamp, 
which I will describe. It rests on a slate base, which can 
be fixed into the globes or lanterns, according to the require- 
ments of the decorations, and which supportS at the base a 
putter of copper, wide, but not very thick, in order to avoid 
shadows, and at the top is a gutter of soft iron, intended to 
be magnetifed and to attract a movable armature or plate. 
The alternating current of a Gramme machine passes first through 
a wire of thin copper folded ‘round ‘the gutter some fifteen or 
twenty times, and which constitutes the directing circuit. In the 
middle of this frame and in the same piane are placed the 
candles or pairs of carbon rods between which the electric arc is 
to play. There are three, but a larger number can be inserted if 
the lighting ıs to be prolonged, Each carbon 10d is inserted in 
a metal socket, in which they stand vertically, point downwards, 
and are retained in this position by means of a spring. 

“The working offers no difficulties and demands no skill 
There is no insulating material between the carbons, Those on 
the right are fixed and vertical ; those on the left, hang freel: 
from hinges; the tops of their supports are conected by a aad 
bar, which gives them a movement in common; the armature is 
attached bya lever to this bar, which it pushes towards the left 
by its weight, which brings the carbons together until one of them 
touches its companion, It is to be remarked that the contact 
will only be made in one of the candles, the longest, or the one 
whose points hang nearest together ; that one be lighted. 

“ The electric current, after having traversed the directing 
circuit, arrives simultaneously at the movable carbons, and can 
return indiscriminately by the three fixed carbons; it ges 
between those which touch, and lights them. Immediately the 
magnetism is måde the armature is attracted, the three couples 
of carbons spring a at the same time, two remaining cold, and 
the arc being established in the third. As long as there is any 
matter to burn it continues maintained at the points by the action 
of the directing current, and necessarily returning to it if any 
foreign cause should drive ıt away. When the current stops the 
armature falls back, and the contact is re-established ; if it passes 
_ throngh again, the carbons are relighted, and spring apart as at 

first. Thus the lighting is autematic, instantaneous, and 1enew- 
able at will. 

“When the first candle is consumed, another must succeed it, 
For this purpose the left carbon-holder, which remained fixed, 
is jointed at the top and can be displaced, not in the plane of 
the frame, but perpendicularly. It is pusheg by a spring, R, 
which tends ¢o force it away, but it is kept vertical by a wire, B, 
bent round like a hook at its end, and which slides tightly ina 
receptacle where a spring it. When the combustion of 
the candle has brought the arc up to this point, the wire is 
melted, the carbon-holder is released, the two carbons s 
suddenly apart, and the arc is extinguished, but immediately re-, 
lights in the nelghbouring candle. e change is so rapid that 
the action is hardly, perceptible, and the other lamps in the same 
circuit are not at all affected. * . ° 

“ Besides, it must be remarked that this substitution of a fresh 
candle for the one consumed only happens every two hours, that 
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the wire is only melted at its extremity, that it is sufficient to cut 
off the point to bend it again and to draw it a little further from 
its receptacle, when new carbons are to be inserted, and that it 
serves for a great number of times. One of the greatest incon- 
veniences of electric lighting is the ‘possible sudden extinction of 
one of the lamps, which immediately causes that of the other 
candles in the same circuit, although they may be in good con- 
dition. Ours are very little subject to this danger, but it must, 
however, be foreseen and remedied. For this purpose one of 
my upile has devised a system, the description of which 
wo too long. Its effect is (1) to open, at the moment of 
accident, a secondary circuit, which continues the current across 
the faulty candle ; (2) to replace the extinguished lamp by an 
equal resistance, which leaves the others in the condition in 
T ai 
is addition is vı portant, as it its of our lighti 

many or few candles without changing their brilliancy. aia 
_ ‘To sum up, our lamp contains many essential qualities. It 
lights and relights itself as often as required ; it only requires 


.| one circuit for all the neighbouring candles ; it replaces auto- 


matically those which are entirely consumed, by new carbons ; 
it employs no insulating material which might alter the colour of 
the e; and it requires no preliminary preparation of the 
carbons, which considerably diminishes the expense. If at first 
it underwent, like all others, variations of brilliancy that were 
o®ing, not to the construction, but to the defective preparation 
of the carbons, these variagions have disappeared since, thanks 
to M. Carré, to whom s much is already due, and who has just 
given to his carbons the necessary solidity.” 

In the summer of 1878 the writer, in conjugction with Mr. 
McEniry, carried out a series of experiments with various forms 
of electric candles for Mr. Robert Sabine ; the result is embodied 
in his provisional specification of November 27, 1878, part of 
which runs as follows :— 

‘í My third improvement in regulating the distance between 
the carbon electrodes of a tor or lamp consists in taking 
advantage of the well-known fact that parallel conductors attract 
or repel each other according as the currents in them go in the 
same or in a deg directions. For this se I place the 
carbons vertically side by side, one of them being fixed and the 
other balanced over a fulerum or centre. The frames carrying 
the two carbons form portions of the common electric circuit in 
such a way that when the current cir the parallel portions 
of the balanced frame (which carries the movable carbon) are 
deflected and the carbons separated. The d of deflection 
of the flame depending upon the current, it follows that, should 
from any cause the electromotive force in the circuit increase, 
the frame is thereby deflected more, and the electric are is 
correspondingly increased in length, which reduces the current 
again and maintains the light more steadily than when the 
carbons are placed immovably side by side without any such 
adjustment,” 

It is premimed by the writer that M, Jamin’s paper to the 
French Academy of March 17, 1879, explaining the pringiple of 
his new candle, was the first public notice of it, ani it i be 
therefore clearly seen that the part of the apparatus which he 
claims as particularly his own, viz., the directing frame, is in 
reality due to Mr. Sabine, and that while giving every credit to 
M. Jamin for inde ence of thought, it is only in common 
justice to Mr. Sabine that he should receive the merit of an idea 
which, in the words of a very flattering notice of the origin of 
Jamin’s candle in a recent number of Za Lumière Electrigue, 
constitutes an elegant application of Ampére’s laws. 

Mr. Sabine’s arrangement is also of a more simple nature 
than the candle just described, for it not only regulates the arc 
but separates the carbons without the aid of tism, and 
this could be as easily accomplished for a combination of three 
candles as for one. 

It is probable that this latter candle was never constructed 
beyond the experimental stage, but that it could be put into a 
very simple and practical form is obvious. , 

Having thus shown that the two systems are identical, we will 
turn our attention to the consideration of the claims of this parti- 
cular form of candle as now perfected and brought forward by 
M. Jamin. eee 

It is questionable whether the surrounding frame of wire is as 
efficacious as we are led to believeebut that it exerts a certain 
influence on the electric arc is beyond doubt ; but whether this 
favours the light or acts detrimentally by blowifg sad expanding 
the arc remains to be proved. Again, éhe fct of burning an 
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electric candle point downwards cannot be claimed as anything 
new, for the candles of Mr. Wilde have been successfully used 
jn this position and without any directing frame, This latter, 
being o 
Bien and cannot be overlooked. It is claumed as an advantage 
in this system that the leading wires used are of the smallest 
description even for considerable distances, but the same may be 
said of any other system where the current-produ machine 
has a very high electromotive force. The size of wire for the 
circuit is not dependent upon any particular form of candle or 
regulator, but upon the current-producing strength of the 
machine employed for working the system, 

The automatic lighting and re-lighting of the Jamin candle 
shows no advance over the means employed by‘others, nor does 
the insertion of a resistance in the place of an extzngmshed lamp 
constitute anything new. In any construction of candle where 
the two carbons are separated by the action of magnetism (one 
carbon being movable and attached to an armature influenced by 
an electro-magmet) it is impossible to keep the distances of the 
carbons apart always constant. Any variation in the current 
produces a corresponding variation in the magnetism which 
affects the movable carbon, this being especially the case in using 
alternating currents where the carbon must necessarily be in a 
continual state of vibration from the rapid es of polarity. 

‘Those candles of the Jablochkoff type are free from such a 
fault, owing to both carbons being made quite rigid by the 
insulating material between them, the distance apart, there- 
fore, being invariable throughout the whdte length, which conduces 
greatly to the ateadiness of the arc. 

It is probable that the brilliancy of the light may be increased 
by burning the candle point downwards, but it must consume 
more rapidly than when in the reverse position, as the arc 
would tend to warm the carbon rods throughout their length. 
It is however certain that improvements will be made, and 
that probably this system will eventually compete favourabl 
with others already established, although at present it is difficult 
to see much advantage over such candles as Wilde’s, pe mae 
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PARIS 
Academy of Scienges, August ay t Edm. Becquerel in the 
chair.—The following pa were read:—On the preparation 
of chlorme, by M, elot. e formation of the brown 
soluble compound (preceding the Jiberation of chlorine) requires 
not only chlorine And manganese, but a considerable excess of 
hydrochloric acid; it is a perchlorised chlorhydrate Sf man- 

anese.—On heats of combustion, by M. Berthelot. This re- 
fees to the agreement betweén Thomsen’s results and his own.— 
Synthesis of hexamethyl benzine and of mellic acid, by MM. 
Friedel and Crafts.—On human walking, by M. Marey. With 
his odograph he proves that the step is longer in mounting than 
in descending for an unburdened man than for one cairying a 
load, för one with very Jow-heeled, than for one with high- 
heeled shoes, for one with a thick sole prolonged slightly beyond 
the foot than when the sole is short and flemble. It seems as 
though the heel might be lowered indefinitely with advantage, 
but soles must not be elongated beyond a ceitain limit, 
nor made quite rigid. Sometimes (as in €scending) the length of 
the step is increased, and the rhythm retarded ; at other times (asin 
more rapid walking) the step both lengthens and is accelerated. — 
Report on the interoceanic canal project, (Second Part.) M. 
de Lesseps’ documents are approved.—On the gallicolar phyl- 
loxera and Phylloxera vastairix, by M. Laliman.—M, Zazareff 
desciibed a battery in which electricity is produced by pas- 
sage of a solution of glycerine, under pregsme, through a 
mixture of coke and anthracite—On the theory of sines of 
superior orders, by M. Farkas,—Researches on the electric 
effluvium (silent discharge), by MM. Hautefenlle and Chappuis. 
M. Thenard’s apparatus (with alternative discharges) is well 
fitted to show the rain of electric fire in various gases. Fluoride 
of silicium gives the best effects ; nitrogen comes next ; hydrogen 
and chlorine also present the phenomenon.—Researches on 
batteries, by M. D’Arsonval. e indicates two methods of 
obviating the chemical action which goes on in batteries with 
two liquids when the circn is open, The first consists in use 
of animal charcoal, substituted e.g. for the sand in a Minotto 
battery; thesegpnd, in using, as a depolariser, a liquid which 
gives a precipitate by jts mixture with the liquid which attacks 
the zinc (there are many ways of doing this; and the authdt 
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fine wire, must offer a considerable resistance to the” 
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mentions some), In the latter case the diaphragm is rendered 
umpermeable by means of a conducting and electrolysable preci- 
pitate.—On the optical properties of mixtures of isomorphous 
salts, by M. Dufet. Let W be the index of the mixed salt, 7s 
and 7” those of the components, ~ and 7’ the numbers of 


equivalents of the two salts; then WV = et t+P8 ois 


= 

law is demonstrated, at least, for, sulphates of the magnesian 
series,—Influence of temperature on the distribution of salts m 
their solutions, by M. Soret, The concentratién of the heated 
part dimimshes, that of the cold increases, The difference 
grows with the original concentration, and nearly in proportion. 
In the series of the alkeline chlorides the difference is greater 
(for the same concentration), the higher the molecular weight of 
the salt. The phenomenon seems to have no relation to solu- 
bility of the salt, —On the rise of the zero point in mercury ther- 
mometers, by M. Crafts. This rise (through heating) is quicker 
and greater in crystal thermometers than in those of glass without 
oxide of lead; it is quicker at first, and tends to a limit (with 
heating at fixed temperature), The zero point becomes fixed 
at the new height, when the instrament is kept at ordinary 
temperature and the thermometer becomes mGre stable.—Deve- 
lopment, by pressure, of polar electricity, in hemihedral crystals 
with inclined faces, by MM. Jacgues andeCurie,—-On the pyridic 
bates, by M. de Coninck,—Of the heats of combustion of some 
substances of the fat-series, by M, Tonguinine -Identity of acute 
experimenta] septicemia with the cholera of fowls, by M. Tous- 
saint.—Formation of new races; researches in comparative 
osteology, on a tace of domestic oxen observed in Senegambia, 
by M. de Rochebrune. The ammal—a zebu—is specially dis- 
tinguished by a conical nasal horn.—Action of poison on cepha- 
lopoda, by M. Yung. The effects of curare, strychnine, nicotine, 
&c., are described.—On a hailstorm at Paris on July 30, 1880, 
by M. Ferritre.—On determination of tallisable sugar in 
presence of glucose and dextrine, by M. Pellet. 


VIENNA 
Imperial Academy of Sciences, July 1.—The following, 
among other papers, were read :—Development and formation 
of the glands of the stomach, by Prof. Toldt.—Tuberculosis, by 
Prof. Heschl.—On the absorption of radiant heat in gases and 
vapours, by Herr Lecher and Herr Pernter.—On an optical 
property of the cornea, by Prof. Fleischl. s i 
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’ COLOURS IN ART 


A Handbook for Painters and Art Students on the 
Character’ and Use of Colours, their Permanent and 
Fugitive Qualitæs, and the Vehicles proper to Employ. 
Also Short Remarks on the Practice of Painting in Oil 
and Water-Colours, By W. J. Muckley. (London: 
Bailliére, Tindall, and Cox, 1880.) ~ ° 

HAT a book for the instruction of artists as to the 
composition and purity of their pigments is much 
needed can hardly be denied. The difficulty, however, in 
writing such a book is very great; for it must either be 
very incomplete or contain a large amount of matter 
which but very few artists can understand. And no one 
is competent to write such a book but he who has some 
knowledge of painters’ manjguiations and a very good 
knowledge of chemistry ; to drop the chemistry and take 
upon faith what has Been written about the purity and 
nature of pigments, is hardly the method which should be 
adopted, and the person who does it is not “likely to be a 
very safe guide to the artist, although he may give very 
many usefub hints, and state much that is true. To treat 
of colours properly their composition must be described 
and the adulterations to which they are liable should be 
explained, which cannot be done without a certain amount 
of chemistry and chemical terms, and if the persons who 
read a book on pigments know nothing about chemistry, 
how can they be benefited by it? And this is difficulty 
number two. How is it to be overcome? Why, simply 
by artists learning something of chemistry? There is no 
other way for it. A book so incomplete as that under 
consideration is very misleading, because a person after 
reading it will know but little more about pigments than 
when he began. Of what use is it to know that cadmium 
yellow is a “sulphide of the metal cadmium,” and that 

“emerald green is a preparation of copper,’ unless it be 

known that the elements which compose each have a 

decided liking for changing places, and that if these 

pigments are brought into contact the change will 
assuredly take place to the entire destruction of the tint 
of both of them? The real truth of the matter is that 
until artists will consent to become, to a certain extent, 
students of science, they will never get out of their diffi- 
culties, and if they will consent to this, to some of them we 
fear derogatory task, they will find that there is more 
help for them from science than they imagined : chemistry 
will lead to physic, and thep for the first time perhaps 
many of them will learn what colour is, and what light 
and shade really are, and new views will burst upon them, 
and new methods of using their pigments will become 
necessary, and then pictures will be resplendent with 
hature’s tints, and transparency will replafe opacity, and 
nature will have some chance of being fairly represented. 

There are many artists who.are scientific men, and there 

are others to whom nature has given spécial powers ; and 

these show by their works that they understand or 

appreciate the ¢rue nature of colour and of light and 

shade. Look at Mr. Brett’s gea-pieqgs (he is a scientific 

man of note), they are bright, luminous, and true to 

nature, although they may not please painters of the old 
You, xx11n—No. 564 
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school, one of whom once, when asked what he thought of 
one of this artist’s pictures, was heard to say he did not 
like rocks. As an illustration of one who lays no claim to 
be a scientific man, take Mr. Herbert’s painting of Moses 
in the House of Lords, where bodies of the colour nearly 
of the sandy back ground stand out from it without any 
tricks, with all the vivid distinctness‘of a stereoscopic 
picture. 

To those who know nothing of chemistry what direc- 
tions can be given for the use of paints which in them- 
selves are stable, but which cannot be mixed with 
certain others? It would take. a huge volume to record 
all the cases in which they could be used, and to note all 
the contingencies which might arise to influence them, 
and yet a little sound chemical knowledge would make 
the matter easy and brief. Good champagne is a good ‘ 
and wholesome wine, and good old port is a nectar fit for 
the gods, and hock and claret are cooling drinks which, 
with their fragrant bouquets, appeal to the imagination : 
all are good and wholesome; but mix them all in the 
same stomach at a greatefeast, and what will be the result, 
at least in most case$? Vermilion is a good and safe 
pigment, so is cadmium yellow, and so is emerald green ; 
but mix them all together, and what will happen? Keep 
the emerald green and the cadmium apart by some hard 
and quick-drying vehicle, and all will be well; allowa 
day's interval to elapse between taking the champagne 
and hock, and port and claret, and no inconvenience will 
be experienced. 

It is very refreshing to read from the pen of Mr. 
Muckley the warning which he gives to artists to restrict 
the number of colours which they employ. It is to the 
use of bright and new tints with which the French colour- 
makers tempt our arti$ts that mugp of “the evil complained 
of is due, and moreover the adulteration practised abroad, 
but rarely in this country, has added to it.» Mr. Muckley 
has divided pigments into “permanent colours” and 
‘useless pigments.’ Speaking of “whites,’’ he very 
justly recommends zinc white as being permanent, but 
then he speaks of ‘flake-white” as permanent, but con- 
fesses that it loses “its opacity by age,” and that “impure 
air and sulphuretted hydrogen turn white lead ” (że. flake 
white) “to a dirty brown in a short time.’ One would 
hardly rank this among permanent colours. Amongst 
yellows he mentions ‘lemon yellow” as not altogether 
trustworthy. Now lemon yellow is chromate of baryta, 
and, like all other ois is liable to reduction by 
organic matter, and then, as it becomes reduced, its tint 
changes to green. Although he ranks this pigment 
among “ permanent colours” he does so with a caution ; 
why then place it in this list? “Aureolin” is also 
included in ıt; but very grave doubts are entertained of* 
its stability in oil by many artists. It certainly resists 
the action of alkalies fairly well. 

“Naples yellow,” a pigment which portrait and figure 
painters have a great affection for, is now a compound 
made in imitation of the old paint, which consisted of 
antimony and lead ; it was usually some time ago made 
with white lead tinted with some yellow pigments. If 
made with zinc white and cadmjum, as Mr. Muckley 
asserts, there is not much danger in using it. 

Amongst the “useless pigments” which fressahl to be 
“stable” it should be remarked that fhe whites, “ Blanc 
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d'Argent or silver white,” ‘London and Nottingham 
white,” are both white Jead, and therefore subject to the 
same influences as “ flake white.” “ Scheele’s green,” which 
is an arsenite of copper, can hardly be called a “stable” 
colour, “ but unnecessary.’ 

“í Semi-transparent colours.’ Amongst these is placed 
“cremintz white.’? Why this should be it is difficult to 
understand, if flake white is to be ranked among per- 
manent colours, for cremintz white is white lead produced 
by precipitation. 

“ Prussian blue” is spoken of as not being durable; it 
is quite certain that it stands well sometimes, but that its 
hue does often fade. This must surely cause a reflecting 
mind to ask himself how this can be? The colour is so 
beautiful and useful to the artist that some effort should 
be made to prevent its total expulsion from his palette, 
and here we have an instance of the importance of 
chemical knowledge to the artist. It is impossible in this 
place to go into the question; it is however manifest if a 
pigment stands well at one time but not at another that jt 
must be mixed, in the latter case, with something which 
does not agree with it. Now this i®true ; from its com- 
position prussian blue is affected by anything which will 
change the state of oxidation in which part of its con- 
stituent iron is held. Terra verte, for example, is, or 
ought to be, an carth tinted with the protoxide of iron; if 
this is mixed with prussian blue it will in time change the 
condition of the oxide of iron in the prussian blue, and 
therefore its colour. In concluding these remarks on 
pigments treated of in Mr. Muckley’s book one feels 
great pleasure in being able to.state that with the few 
exceptions noticed there is nothing incorrect, only one 
feels how terribly wanting it is in completeness when a 
thoroughly scientific treatment of the subject is required. 
One of the points which Artists have to guard against is 
adulteration of pigments; now this is a thing of constant 
occurrence, where cheap colours are bought, but,in this 
work nothing is said about this important matter. How- 
ever well an artist may select his paints, impurities in one 
or two of them may upset all his calculations and render 
of no value a work which might, if sound, represent a 
considerable sum of money. From the present position of 
ait in“this country this is probably the most touching 
way of putting it. It would be well, in a future edition, 
if Mr. Muckley would attend to this, and give some simple 
methods by which the impurities could be detected. 

It is as important to the artist thit he should under- 
stand the nature of the vehicles with which he paints as 
the composition of his pigments, and here one wishes 
that Mr. Muckley had gone more into detail, and that he 
had given reasons why such substance¢ as maguilps, 
mastic, sugar of lead, &c., are so very objectionable. The 
reason why pictures crack is because two or more media 
are used which dry differently; if the vehicle employed is 
homogeneous there is no fear of cracking. Maguilp is 
made by mixing linseed oil with mastic varnish, and 
mastic varnish is gum mastic dissolved in turpentine. 
When these are mixed together the turpentine goes to the 
oil and leaves the mastic in a jelly-like conditfon; the 
whole mass is then rubbed up together, and in proportion 
as the mixture is more or less complete so will the vehicle 
begmore ordesqliable to crack, because it is made up ot 
substances whith take different times in drying. AY 
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maguilps are bad; here Mr. Muckley is right, and he is 
also right in advising the use of amber varnish and of 
good copal varnish tempered with nut (better with poppy) 
oil. No better media can be used than these, but the 
picture must be painted from first to last with one of 
them, whichever the artist selects, but the amber is the 
best. Six years ago the then Professor of Chemistry at 
the Royal Academy urged Messrs, Witsor and Newton 
to get amber varnish made, and that firm did so, therefore 
amber varnish has been to be had for that space of time, 
and several astists of distinction, viz, Mr- Brett, Mr. 
Vicat Cole, R.A., and others, have"painted with it to their 
entire satisfaction ; nor have they complained that it is 
too dark to mix with their lighter colours. When a 
picture is perfectly hard which has been painted with this 
vehicle, no better varnish can be used, when required, 
than amber varnish properly applied, that is, in as thin a 
coat as possible. Mr. Muckley speaks of’ mastic varnish 
blooming, but he does not tell us why it does so, It is 
because the substance is ‘hygroscopic, and taking up 
moisture is the cause of blooming, therefore it should 
never be u$ed. Al driers, as he says, are unnecessary, 
they are all ruixous to pictures ; under certain conditions 
crystallisable driers crystallise out and make the picture 
spotty. It would have been much more satisfactory if 
Mr. Muckley had treated this part of his subject at greater. 
length and with greater minuteness ; it is evident that he 
is quite competent to do so. Copal is a name used by 
varnish makers for several kinds of gum, and some of the 
cheap varnishes do not contain any of the better or harder 
gum. The kind used for artists’ varnishes is what is 
termed a fossil gum, and is found largely at Zanzibar; it 
is almost, if not quite, as hard as amber, sand almost 
intractable. The best copal varnishes sold “by the best 
artist colourmen are, as a rule, made from this gum, and 
can be obtained from them with confidence. It is how- 
ever pleasing to learn that so conscientious and respectable 
a firm as Messrs. Mander Brothers of Wolverhampton 
have undertaken to manufacture vehicles “in accordance 
with the old formule supplied by the author.” There is 
no need whatever to use sandrac, it is very brittle and 
unmanageable. 

In the work before us “turpentine” is spoken of as 
being, in conjunction with colours, ‘‘ detrimental to their 
permanence.’ Turpentine, which is distilled with water 


from coniferous trees, oxidises and forms a resin, this it 


does most readily in the presence of moisture and sunlight, 
If then turpentine be kept free from moisture, in a well. 
corked bottle, in the dark, this will not happen, and the 
way to keep it free from moisture is to put into it lumps 
of quicklime or fused chloride of calcium ; when so treated 
it may be used with safety. One does not like to have so 
old a friend banished without saying a word in his defence. 
The suggestion made to use oil of lavender is a very good 


one, but it need not displace turpentine, but both must ° 


not be used together. 
“The conditions under which a painter commenced his 
education in formes times were totally different from what 


„they are now.” It would be better for art if they were the 


sante, though perhaps not better for art regarded as a 
trade. The paintings of the old masters certainly beat 
most of the’modern works in this country, both in merit 
and durability. Mr. Muckley’s remarks on this point are 
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very good ; one only wishes that he had treated this part 
of his subject more fully. 

The chapter on “ Mixing and Nature of Colours” is 
not as complete as it should be, from the almost entire 
absence of chemical illustrations, which on such a subject” 
are invalualale, One remark, however, which often occurs 
in this book is most admirable. ‘The painter should 
always make an effort to use as few colours as possible, 
and they should be of the most permanent kind.’’ 

On damage to oil-paintings by gas and damp, it is 
stated that painter’s canvas is usually prepared by first 
covering one side of it with a coat of whiting, to which 
glue size has been added: This is hardly a correct state- 
ment of the method employed by the best firms. The 
canvas is treated with size rubbed in with long knives, in 
the jelly form, it is then scraped off as bare as possible. 
This is done to protect the canvas from the disintegrating 
effects of the oil used in the preparation of the surface, 
for oil oxidises and speedily rats canvas, and therefore a 
coat of oil paint would not be, as stated, a protection to 
the back of prepared canvas: better use paraffin, which 
does not oxidise. Space will not allow a further notice of 
the concluding chapters of this work. One or two points, 
however, seem to require remark. “If darkening of a 
picture is due to some chemical action in the colours 
themselves, which is not unfrequently the case, the ori- 
ginal condition ofthe work cannot be restored.” If the 
darkening be due to the action of sulphuretted hydrogen 
or white lead, the whiteness can be restored by washing 
with peroxide of hydrogen, 

In the directions given for painting the walls of the 


painting-room it is advised to use prussian blue, and the* 


vehicle to beemployed is spoken of as distemper colour. 
prussian “blue is immediately decomposed by lime or 
chalk, and therefore cannot be used with these materials, 

On the whole, one feels great pleasure in recommending 
this book as useful to art students. As has been before 
stated, it is matter for regret that parts of it have not been 
more fully treated, and at the same time it must be ob- 
served that, `as regards scientific questions involved in 
the composition of pigments and on their action on one 
another, as well as the adulterations with which they are 
contaminated, the subject is almost wholly untouched, 
and we must look for some further treatise to illustrate 
and explain these points, either from Mr. Muckley or from 
some other author, 





4A VISIT TO ETNA 


Un Viaggio ¢ll Etna. Del Prof. Orazio Silvestri, di 
Firenze, Presidente del Club Alpino Italiano a Catania, 
(Torino : Ermanno Loescher, 1879.) 

i Italian Alpine Club has branches in all the piin- 

cipal cities of the kingdom, and a good deal of 
useful work is done every year by its members. The 
work before us is designed not only for ‘the benefit of the 

Club, but to foment and foster a greater taste among 

Italians for exploration, by setting ‘before them a history 

of their most famous mountain, and detailing the vegy 

varied incidents to be met with in a journey to its summit. 

The book is divided into eight chapters, and is furnished 

with an appendix, which contains a list of the principal 

monticules on the slopes of Etna, with their altitude and 


position ; the altitude of the principal towns ‘on and around 
the mountain; and (to prevent imposition) the tariff 
established by the Catanian branch of the Alpine Club 
for the ascent of the mountain, and for visiting points of 
interest on its flanks. 

The population of the mountain is rapidly ï increasing. 
In 1871 it amounted to: 314,092, divided between thirty- 
niné cities, towns, and villages. The largest. of these— 
Catania—contains 84,397 inhabitants; the smallest—S. 
Agata di Battiati—so7. 

The ‘first chapter of the “ Viaggio” carries the traveller 
from Turin to Naples, from Naples to Messina, and from 
Messina to Catania. The passing glimpses of Vesuvius 
and Stromboli are described, and the beautiful coast 
scenery between Messina and Catania, which embraces 
the Capo di Taormina, one of the most picturesque spots 
in Europe. The second chapter describes the ascent as 
far as Nicolosi, the last village on the route to the summit. 
In its immediate neighbourhood are the Monti Rossi, 
formed during the eruptipn of 1669, which is described at 
some length, 

Starting from N ilas (Chapter III.), the traveller 
passes over the lava of 1537,and presently enters the , 
Regione Selvosa, he notes the numerous groups of mon- 
ticules scattered in various directions, rests at the Casa 
del Bosco, 235 metres higher than Vesuvius; and later 
on continues his journey through a region in which the 
vegetation becomes more and more sparse until he arrives 
at the Casa Inglese, near the foot of the great cone. Here 
the author bursts out into an “Inno alla Natura” impro- 
vised by the poet Mario Rapisardi on the occasion of his 
visit to the summit, and of which tne following is a 
specimen :— . 

‘* Sorridi a noi, sqridi, 
O Dea! sia che de PEtna - 
Tamiamo i invocar, 

O dai pietrosi lidi, 

Ove fuggente e pavido 
Scagliossi il poveretto Aci nel mar,” 


About two o’clock in the morning the traveller leaves 
the Casa Inglese for the summit (Chapter IV.). The 
severe climb up the cone of cinders (angle fiom 32° to 
35°) is attended by some difficulty of respiration, both 
from the rarity of the atmosphere, and the presence of 
volcanic exhalations. The phenomena preceding sunrise 
are described, the gragual illumination of the scene, and 
the projection of the shadow of the mountain over Sicily. 
An account of the appearance of the great crater con- 
cludes this chapter. A description of the eastern flank 
of Etna and the,Val del Bove furnishes the matter for 
the two succeeding chapters. The geology of the moun- e 
tain is herein discussed ; specially the theory of two 
axes of eruption, wave. supported by Lyell and other 
geologists. 

After resting a night at Giarre, the traveller visits the 
eruptive crateis of 1865, passing by the villages of S. 
Giovani and S. Alfio, and through the wood of Carpi- 
netto, which contains the celebrated Castagno del Cento 
Cavalli. A detailed account of the eruption of 1865 
which was minutely studied by Prof. Silvestri, is given in 
this part of the book (Chapter VII.). Thegasp chapten 
is a very comprehensive one. It takes thé reader com- 
pletely round the a western, and southern flanks 


sprinted on 
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of the mountain, by way of Randazzo, Bronte, Adernd, 
Paterno, and Monte Ste. Anastasia, and so back to 
Catania. Reflections on the results of the journey are 
concluded by a perfervid peroration, in which the author 
reminds us that from the top of Etna we may see nearly 
the whole of that beautiful island whicli the ancient poets 
symbolised as “ La bionda e leggiadra figlia di Cerere e 
del sole,’ and the moderns yet more happily as-“‘la 
fulgida perla dell’ Italico diadema circondata da tre puri 


- zaffiri; il Tirreno, il Jonio, Africano” ... 


e 


The book is not ilustrated, but it contains a clear and 
very accurate map of Etna, reduced from that of von 
Waltershausen, and with the addition of the eruptions 
subsequent to 1843. Prof. Silvestri’s style, while it is 
accurate~and precise from the scientific- standpoint, 1s 
never dull or lagging. He carries his reader with him, 
and excites a genuine enthusiasm, which all who know 
him can well understand. G. F. RODWELL 





OUR BOOK SHELF s: 


Methods and Theories for the Solution of Problems of 
Geometrical Construction, Applied to 410 Problems. 
By Julius Petersen. 

Textbook of Elementary Plane Geometry. By the same. 
(London: Sampson Low, 1880.) 


SOME months since we noticed Prof. Petersen’s “ Theorie 
der algebraischen Gleichungen,” and now we desire to 
draw attention to two more works by the same writer. 
The former, in its Danish garb, appeared so long ago as 
the year 1866, and having been tried and found to be a 
successful text-book, the author naturally desired to offer 
his work to a wider circle of geometers and students. 
“The “Methods” has been rendered also into French ; it is 
‘an attempt to teach the student how to attack a problem 
of construction.’ Solutions in most cases are merely 
indicated, the following up the authors remarks being 
left to the student or teacher. * The first chapter treats of 
“Loci” (methéd of simuilitude and inverse figures); the 
second of “Transformation of the Figures”» (parallel 
translation, replacing, and revolution around an axis); 
the third of “The Theory of Revolution,’ with an 
appendix on systems of circles and on the possibility of 
solving a given problem by the straight edge and pair of 
compasses. It is a work of considerable merit. The 
“Taxt-book” we do not value so highly, though there 
are points of interest and novelty about it also; it con- 
tains besides 228 geometrical exercises. We hail Prof. 
Petersen as a valuable coadjutor m the work of improving 
geometrical teaching, and shall be glad if his little books 
meet with a fair measure of accepfance in this country. 
We could point out what we consider blemishes, but in 
the main commend both books. The respective trans- 
lators (both, we presume, Danish students) have done 
their part intelligently, and English students will have no 
difficulty in understanding the languagefthough they may 


* not be able to master the matter. 


Practical Chemistry. The Principles of Qualitative 
Analysis, By W. A. Tilden, D.Sc. (Longmans and 
Co., 1880). 


OF making books on practical chemistry there is no 
end. Ifit were necessary that another should be added 
to the list, the publication of this little book by Dr. 
Tilden has surely removed the necessity. . 

There is no special feature to be noted in this book : it 
is clearly and accufately written, and proceeds on the 
well-beaten paths. The adoption of a general table 

‘ong paper and protected by cloth backing 
is to be commended. i è 
It is, we think, doubtful whether anything is to þe 


gained by attempting to teach mere outlines of the 
methods for analysis of mixtures; a more thorough 
grounding in qualitative analysis may, as a rule, þe 
given by limiting the student’s work for some time to 
Simple salts—which is not such an extremely easy branch 
of analysis as may at first sight appear; then proceeding 
to mixtures of metals with one metal only ineach group; 
then to mixtures of various metals of the samegroup ; and 
lastly to complex mixtures. oe 
The detection of acids—even of a simple acid—is 
made, as is usual in elementary text-books, to appear a 
much less difficult undertaking than it really is. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts. No 
notice ts taken of anonymous communications. 

LIe ERON eee ts correspondents to keep their letters as 
short as possi pressure on his space ts so great that it 
ts impossible otherwise to ensure the a ance even of com- 
munications containing interesting and novel facts.] 


A Rotatory Polarisation Spectroscope of Great 
` Dispersion 


I HAVE just had an opportunity of trying, on a fine aurora, an 
instrument for measuring the wave-length of monochromatic 
light in terms of quartz-rotation of its plane of polarisation. My 
apparatus is, as yet, very roughly put together, so that I got no 
measurements of any value, but to-night's experience has shown 
me that the method, while simple in application, is capable of 
very great accuracy. 

The construction of the instrument will be easily understood 
from the anexed rough sketch. The course of the light is with 
the arrows. N is a Nicol, s an adjustable slit, L a lens at its focal 
distance from s, Qa plate of quartz cut perpendicularly to the 
axis, P a double-image prism, and E a small direct-vision spec- 
troscope, which may be dispensed with when ahsolutely mono- 
chromatic light is to be examined. 

When the instrument is properly adjusted by daylight the two 


images of s formed by P are parts of a straight line, so that E ` 


gives two spectra side by side. These are crossed by dark bands, 
which are numerous in proportion to the thickness of Q, and 
which move along the spectra as N is made to rotate. 

In observing a bright-line spectrum the slit is to be made as 
wide as possible, a to the condition that no two of the 
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differently-coloured images shall overlap. We have thus a pair 
of juxtaposited rectangles for each of the bright lines, and the 
angular positions of N, when the members of the several pairs 
are equally bright, are read off on a divided head. I find by 
trial that a division to 2° is quite sufficient, 

A first set of readings is taken with a plate Q (permanently 
fixed in the instrument) 5 or 6 millimetres jhick. Then an 
additional plate of quartz roo millimetres or more thick is intro- 
duced between Q and L, and a second set of readings is taken. 
From the readings with the thin plate we find approximately the 
positions of the spectral lines, and the more exact determination 
is obtained from the readings with the thick plate. ° 

This is the chef feature of the instrament. The actual erros 
of any one reading is not more than 2°, but whea a-thick plate 
is used the whole rotation may be from ten to twenty or even 
thirty circumferences. By thus increasing the thickness of the 

uartz plate very little additional loss of light is incurred, while 
the inevitable error forms a smaller and smaller fraction of the 
whole quantity to be measured. 

The graduation of the instrument is to be effected by very 
careful measurements upon a hydrogen Geissler tube, and com- 
parison with the knowh wave-léngths of the hydrogen lines. 

An observer furnished with this instrument (which is not much 
larger than a packet spectroscope) and with a long rod of 
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quartz, will be able to make measurements of any required degree 
of accuracy, P. G. Tarr 
The Club House, St. Andrews, N.B., August I2 





Dimorphism of ‘‘ Nature” on June 17 


Wirm reference to the statement in an editorial note in 
NATURE, vol. xxii, p 317, that one statement of mine ‘does 
not accord well” with another, I must request to be allowed to 
show that this observation is incorrect. 

I was told by a friend on July 27 (Gve weeks after the event) that 
there had been apparently two issues of NATURE of June 17, and 
that Prof. Allman was intending to write to NATURE quoting the 
uncorrected issue (which was unfortunately the one which had 
been i supplied to him) in support of his statement, in NATURE, 
vol. xxii. p. 218, which I had declared to be a misconception 
(NATURE, voL xui, p. 241), viz., that I differed from him as to 
the existence of a marginal canal in the new medusa. Accord- 
ingly I wrote on July 28 to the editor, requesting him to state, 
"if necessary,” that there had been two issues, and expecting 
that this explanatioñ would be inserted immediately after Prof. 
Allman’s letter, published in NATURE, vol. xxii, The 
explanation was not, hewever, giyen, and it was left to me to 
write my letter of two days later date (July 30), which was pub- 
lished in NATURĘ, vol. xxii, pi 316. I had in that two days 
interval ‘‘ascertained” by farther evidence that there were 
actually two issues of No. 555 of NATURE, and my ‘‘great 
surprise” was due to the fact that the editor of NATURE should 
have allowed Prof, Allman’s letter to appear without offering 
any explanation of the direct opposition between his quotation 
and mine—the cause of which was well known at the printing 
office of NATURE. 

It is thus clear that my letter of July 30 is consistent with my 
letter of July 28. E. Ray LANKESTER 


[We willingly give space to the above letter, and, accepting 
the interpretation of the former one which Prof. Lankester now 
gives us, we regret having made the observation to which Prof. 
Lankester alludes. ` We may further add that the insertion of 
ae aes to the letter in question was due to an oversight,— 

D. 
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Magnetic and Earth-Current Disturbance 


Ir may be of interest to point out that a magnetic disturbance 
has just been experienced at the Royal Observatory greatęr in 
magnitude than any that has occurred for some years. 

n August II, at 10.30 a.m., active disturbance suddenly 
commenced, and continued until midnight, accompanied, as usual, 
by the exhibition of earth currents. The magnets were then 
generally quiet until about noon of August 12, when disturb- 
ances of still greater magnitude n to be shown, continuing 
ull 6 a.m. of August 13. During the latter period the variations 
in the magnetic declination and horizontal force were frequent 
and large, especially between noon and 4 p.m., and between 7 
and 9 p.m. Between noon and 4 p.m, there was also a con- 
siderable increase of vertical magnetic force. During the whole 
period, from noon of August 12 to 6 a.m, of August 13, earth- 
currents were continuous and strong, and especially strong at 
those times at which the magnets were most disturbed. 

It seems well at the present time to warn telegraph engineers, 
and especially those concerned in the laying of submarine cables, 
that disturbances ¢f the character of that described above may now 
become not unfrequent as compared with the quietness of recent 
years. I may perhaps be itted here to refer to a short 
paper, ‘‘ Note on Earth-Currents,” to be found at p. 214 of vol. 
. vihi, of the Journal of the Society of Telegraph Engineers, as 
containing information on the question of magnetic disturbances 
and earth currents, probably not without interest # this time. 

= WILLIAM ELLIS 
Royal Observatory, Greenwich, August 14 


P.S.—During the evening and night of August 13-14 large 
magnetic disturbances again o , accompanied as before by 
strong earth-currents. . 





Aurora Borealis and Magnetic Storms 


THE epoch of grand auroras and magnetic storms has again 
returned, as was evident from the fine displays seen here on the 
evenings of the 11th and 12th, and these are as usual accom- 
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panied by an increase in the number and size of the sun-spots, 
and in the development of the solar prominences, The aurora 
on the rith was grand, but that which followed it on the rath 
recalled vividly the magnificent displays of 1869, 70, and 71. 

On the rath my attention was first called to the phenomenon 
at roh, 25m, pa , when the northern horizon was skirted by a 
bright white terminating in an ill-defined arch, from which 
sprang a large number of broad streamers stretching towards the . 
zenith, The bank of white light on the horizon extended from 
about 15° E. of N. to 45° W. of N.,and some of the streamers 
attained an altitude of fully 60° or 70°. The brilliancy of the 
individual streamers was varying rapidly, but there was little 
variety in the chdracter of the phenomenon. 

At Ioh. 30m. the it png streamer was 3° W. of N. Ten 
minutes later this brilliant white band of light had moved 
gradually westward, and was some 25° W, of N., when it faded 
away. Some streamers were still more W, of N., and others 
again were slightly E, of N. , 

At toh, 46m, there was nothing remaining of the aurora 
except a cloudy whiteness in the north, the rest of the heavens 
being a deep blue. A minute later streamers were again 
appearing. 

At 10h. 56m. a very bright streamer formed 2° E, of N., and 
theg a similar band of light appeared 5° W, of N., followed in 
rapid succession by other streamers 10°, 20°, and 45° W. of N., 
each a fading awgy “before the succeeding one became 
very bright. 

At Irh. om, a single narrow band of intense white light 
stretched from the horizon towards the zenith, passing through 
Cor Caroli. ; 

At rth, 7m, the light in the N. and N,N. W. again brightened 
up, but there was no further appearance of streamers. 

The magnetic storm that accompanied the aurora of the 12th 
was one of the most violent ever recorded at this observatory, 
and was very similar in chaiacter to the magnificent storm 
of 1869. 

On the evening of the 11th the magnetic needle was very 
irr in its movements, but it was only towards midday of 
the 12th that the storm really began. The oscillations from the 
beginning were very rapid and extensive. The first great move- 
ment began at 1th. 34m. a.m., and betygen 12h. 18m, and 
12h. 24m. the declination*magnet moves 1° 6' 45” eastward, It 
then returned westward, and at rh, 4m. the reading had increased 
by 1° 18' 13%, Between 7h. gmt. and 7h, 29m. p,m. the needle 
moved 59/ 18” eastward, when it attained its mifumum ; it then 
returned quickly towards the west, and after a double sweep it 
reached its maximum at 8h. 13m., the change of declination in 
46m. being 1° 27’ 23”. < 

The oscillations of the V.F, magnet were as great as those of , 
the declination, The chief maximum occurred at 3b, 40m. p.m, 
and there were three decided minima at about 10 p,m. midnight 
and 2 a.m., the two latter of which were lost from the oscillation 
being too great to be recorded on the photographic cylinder, “and 
the first showing a change of 1'9 inch of ordinate in 5m. 

The variation of the H.F. magnet was very large, but not so 
remarkable as that of the V.F. 

On the 13th the magnetic storm continued greatly to disturb 
all the magnets, but it wadgdless violent than on the preceding day. 

Stonyhurst Observatory, August 15 S. J. PERRY 





THERE was a beautiful display of the aurora here last night. 
Between ten and eleyen o’slock the streaks extended from the 
horizon to the zenith, The colour was principally pale blue, but 
a reddish tinge was occasionally discermble. I observed what I 
thought was a lateral movement of some of the streaks, A bright 

t suddenly made its appearance to the westward of a small 
black cloud, seemed to move slowly eastward and disappear. 
There was a slight breeze from the east at the time, but I do not 
think that the clouds were moving sufficiently rapidly to account 
entirely for the phenomenon. J. A, B. OLIVER 

Springburn, Glasgow, Angust 13 


*A FINE display of aurora was visible here on the night of 
Thursday, August 12, about 10.30, White streamers, stretching 
vertically from the horizon nearly to the zenith, occupied the north- 
west segment of the heavens from the pole to Arctu 
a nargow bank of cloud along the horizon, ané I thought at first 
that the streamers might be sladow-phenomena from the sun ; 
but the hour was too late, and the rapid variatichs of form and 
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common 
Mott. 


intensity were characteristic of aurora, which is not ray 
at this season of the year, I think. E.T. 
Birstal Hill, Leicester, August 13 





We had a fine aurora here last night (11th). There was a 
bright bank of uniform glow till rr p.m., when it suddenly 
broke into streamers, some of which reached 40° or 45° in height, 
the glow tending along 100° or 120° of the horizon, There 
was no colour, and by midnight it had all faded out, 

Whitby, August 12 B.W.S. 





Height of the Aurora 


I SHALL be glad if you will allow me the use of your columns 
to point out that there is really less uncertainty about this 
element than is usually supposed, and that there are two methods 

-of measuring auroral heights which give accordant results. The 

first is that based upon the measurements of the altitude 
` and amplitude of auroral arches, and which gives the results 
mentioned by Mr, Rand Capron. That these results should 
have so wide a range ‘is probably owing to the fact that they 
proceed upon an assumption which may or may not be correct, 
viz, that the arch is part of a circle having the magnetic pole for 
its centre. Still the mean result from this method would seem 
to be reliable, especially if agre were taken to exclude doub! 
measurements from the list. Possibly we may assume that thi 
method gives a height fnot far from reo miles for the ordinary 
ach, I speak particularly of the white auroral arch with or 
without uncoloured streamers that forms, I suppose, 95 per cent. 
-of the auroral phenomena visible in this country. These arches 
are formed for the most part over a portion of the earth con- 
siderably to the (magnetic) north of these islands, but occasion- 
ally they would seem to be formed over our heads. Mr. Capron 
in his work on ‘‘ Aurore: and their Spectra” mentions one such 
instance, though he appends no explanation of the phenomenon, 
but in the course of ten years’ observations I have myself seen 
three such arches. Indeed they are perfectly well known to 
observers in Scotland and the north of England, though I have 
never seen them in the south. As early as the year 1843 the 
height of these zenithal arches had been trigonometrically com- 
puted from observations made in different localities in Britain, 
with the result of preving them to be at an uniform height of 
70 to 74 miles above the®garth.' There is much less liability to 
error in these 1esults than in the determination of the height of 
a meteor, and q single pair of satisfactory obse: vations will yield 
a value within offe or two miles of the actual elevation. 

‘That auroral arches are ever formed much below tAis limit I 
beg leave to doubt. Iam aware of the accounts which would 
place hem between the eye and natural objects, but such asser- 
tions are far from having the weight of accurate measurements, 
and I have yet to find a case of a supposed low aurora, the 
evid :nce of which is above criticism. 

I do not wish to assert that the streamers at right angles to 
these arches may not be frequently visible at a /ess height, just as 
they undoubtedly reach to a much greater elevation in the region 
where the auroral crown is formed. But to fix either the 
superior or inferior limit is precisely one of those questions 
which we can have no hope of solving by direct measurement, 
since the length of the streamer varies €vith the force of electric 
discharge. This is shown by the fact that in an active aurora 
some streamers extend only a short distance from the arch, 
while others will climb up to the vanishing pomt, or crown. 

To carry these remarks so as to include the question of 
coloured anrorz would oblige me to tresp#ss more upon your 
space than J am willing to do on this occasion. 

Orwell Park Observatory, Ipswich Joun I, PLUMMER 





Fire-Ball 
On the evening of the 12th a very brilliant fire-ball fell at 
8h. 30m. G.AI.T. It was first observed at an elevation of about 
25° above the E.S.E. horizon, and its path was inclined at an 
angle of about 35° to the horizon. It was lost ın the mist near 
the south horizon, There was no explosion or noise of an 
kind. The daylight was still fairly strong, and yef the light of 
the meteor was v ing. S. J. PERRY ° 
Stonyhurst Observatory, August 15 


7 I give these figures from memory, as I have no library at hand to which 
merin tam Tere no doubt that they are strictly correct. Mr. Capron 


may somesinformation on the point in the published works of 
the late Prof. Philips, who wes one of the observers engaged in these 
investigations about the date I have 


ed, or th be verified 
the first a: of a zenithal arch. St Tap Oey 


Atmospheric Phenomenon 


A curious phenomenon was observed here after sunset the 
night before last, and again-iu a less degree last night. 

Looking across from this point to the position of the sun at 
end after setting, the line of sight crosses about three miles of 
sea, then about the same distance or rather less of projecting 
high ground, and beyond that many miles of sea again. On Tues- 
day (roth) the sun set in a hot haze, and half an hofr after there 
appeared on the edge of the projecting lafid what looked like 
tongues of flame fifteen to thirty minutes in height, lasting from 
two to four seconds each, and then diss ing in different 
places, sometimes half a dozen at a time. At the same time 
there was more’or less of a flickering light along the whole line 
of projecting land. 

My fust impression was that it was an optical illusion, and the 
second that a moor was on fire behind the ridge, and that these 
were points of flame. The fist was negatived by the fact that 
four others beside myself (two of them with very keen sight) 
saw the lights independently in the same places ; and the second 
by the gradual fading of the light as the evening became darker, 
the “tongues” retaining pretty much their relative brightness to 
the general glow until both faded out. 

e day been extremely hot, andhe evening was sultry, 
with motionless air, I aie the appearance was due to 
i refraction, arising from heated currents of air from the 
cooling land, and that the circumstance of the slice of land with 
its currents occurring between the two stretches of homogeneous 
air over the s@a allowed the effect to be seen without being 
masked, as it would have been had there been intervening land, 
But I never saw it before, and don’t remember to have seen it 
described. 


BW. S. 
Whitby, August 12 





Intellect in Brutes 


INSTINCT apat, cases of intelligence in animals are very 
numerous, of the affections still more numerous, Comte was of 
opinion that the affections were even more highly developed in 
animals than ın men, The dog will lay down life for the man 
he loves, the house will do so likewise. We have all heard of 
Greyfriars Bobby, if that be the creature’sname. But instances 
crowd on the memory. A few years back, during a heavy gale, 
a sweep of the spanker-boom drove the master ‘of a Leith and 
London smack into the sea, Instantly the ship’s dog bounded 
in after, and, sustat the drowning man, both passed grandly 
into the eternities together. I have known cats who let them- 
selves into the dwelling-house at pleasure, and at least three dogs 
who were wont to deposit the pennies given them on the counter 
of some baker or pastry-cook in return for values received. I 
used to meet on the highway a dog who rode behind his master’s 
groom. ‘The hardest trot never seemed to discompose his seat, 
Even biids—not merely trained birds—sometimes display singu- 
lar attainments, I knew a lady who had a singing duck, but 
being one day at a loss for a couple, she sacrificed the songstress 
to make up a pair. One wishes that she displayed a little 
more humanity ; as also a clergyman, not a hundred miles from 
where I sit, who ordered a goose that had evinced the warmest 
attachment to be slain by reason of the poor bird having followed. 
him on the occasion of paying a visit mto a friend’s drawing- 
room, 

When a boy I used to spend many a holiday at a farmer’s 
house mm the County Armagh. I thne experienced great kind- 
ness, enjoying myself as much as was well possjble in the open 
air, the garden, and the stubble fields. Besides human beings,-I 
had numerous playmates too in the kine, swine, dogs, fowl, 
horned cattle, and horses about the place, and indeed was never 
tired in observing their modes of living and acting. The great 
house-dog used often to play with a large hog. They alternately 
chased and faged one another till the hog’s chaps would froth 
again actually with the excitement of the sport, At first I 
supposed that the pig did not lke it, but in this I was mistaken. 
One day a strange dog, an immense brute, made his appearance, 
and attacked the house-dog, who was evidently getting the 
worst of it, when who should come to the rescue but the hog, 
who instantly jumped on the strange dog’s back, assailing him at 
the same time with hoof and tooth. Placed thus between two 
fires, the stranger t a speedy retreat, leaving the friends 
complete masters of the situation. 

I think I was about ten years old when my parents went to 
reside at a place called Fairlawn, situated on a gentle eminence 
a few miles from the mutually contiguous towns of Moy and 
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Charlemont, Facing the house, a stone’s throw or two in front 
of the lawn, was a river called the Tall, which ran into the close- 
at-hand Callan, which again ran into the Black Water, which, 
in turn, emptied itself into that immense puddle which bears the 
name of Lough Neagh, The waters of Lough Neagh, unable, 
by reason of the obstructions in the Lower Bann, to escape 
rapidly enoygh into tlie sea, swell up and cause backwater in the 
rivers I Have named, and others as well. The result is the 
periodic floodisg of thousands and tens of thousands of acres of 
valuable land, to the immense prejndice of the occupants and 
country at large. The Tall, I should observe, was banked or 
dyked up on both sides. In some places, however, the dyke 
had given way, so that at flood-time—and it was*flood-time at the 
period I s of—the waters of the Tall were awash with those 
of the flooded meads on both sides, There was further a 
rapid current in the Tall, and before it merged into the Callan 
the stream had to pass under the arch of a bridge which it filled 
to the crown. In fact the battlements themselves were nearly 
covered, and the country, as far as the eye could reach from the 
pomno which I at the moment occupied at the foot of the 
wo, wore the «aspect of a sea, At this precise juncture two 
horses, whilom occupants, I presume, of the then flooded meads, 
were to be seen slowly wading in the direction of the Tall. The 
green summit of the dyke was for the most part visible, and 
upon this the poor brutes mounted, in quest, I suppose, of some 
outlet, They had not gone very far when, owing to the trea- 
cherous footing, one Ri the horses lost his balance and fell, 
rolling over and over into the Tall. He swam on bravely, the 
other horse stretching down at intervals a sympathising muzzle, 
making indeed repeated efforts to escape, but falling back each 
time into athe current, I was alone, surveying the 
transaction, from which I never removed my eyes, vith the 
deepest interest. All at once the hoise that was on the dyke, 
keeping pace at a sort of half-trot with the other, burst into a 
hand-gallop, and when he had got aa beyond his 
struggling comrade, bounded himself into the Tall. Swimming 
briskly onwards for a few fathoms, he then made his way out 
through what he must haye seen beforehand was a practicable 
br in the dyke, followed on the instant by his friend, evad- 
ing, not a moment too soon, the submerged bri where they 
would have otherwise inevitably gone under. So long as my 
eyes could fallow them they dash onwards at a gallop, throw- 
ing up their exultant heels and flourishing their tails across the 
flooded meadows. It is now many years since I beheld this 
astonishing spectacle, which my memory recalls as freshly as if 
it had happened yesterday, awakening, as I think it is well 
calculated to do, serious reflections in regard of our mysterions 
associates and the wondrous Power which has called them into 
being, and now sustains them and ourselves alike in this transi- 
tory state which we term life. HENRY MACCORMAC 
Belfast, August 





Radiation,—A Query 

In Baily’s experiments with the torsion-rod and two leaden 
balls weighing 3804 pounds each, it was found that the radiation 
of heat from the leaden masses affected the vibrations of the 
torsion-rod. These masses were thereupon gilded, and the 
torsion-rod protected bya gilt box covered with thick flannel, 
and the disturbing influence overcome. How did radiation 
affect the motion of the torsion-rod ? F, G. S. 





. 
“On a Mode-of Explaining the Transverse Vibrations 
of Light”--The Expression ‘‘ Radiant Matter” 


WITHOUT wishing at all to underrate the apparent difficulty 
noticed by your New Zealand correspondent, Mr. J. W. Frank- 
Jand (NATURE, vol. xxii. p. 317) in regard tg my paper under 
the above hqading (NATUR, vol.“xxi. p. 256), as it would be 

‘ainst the interests of truth to do so; I may nevertheless call 
his attention to a letter of mine (NATURE, vol, xxi. p. 369), 
where an attempt is made to meet the gifficulty in question. 
The point is to account for the circumstance (admitting that it is 
rendered necessary by physical evidence) that the velocity of 
pro ion of gravity must, at least, be very much greater 
that of light. I will merely confine myself here to recapitulating 
one of the main conclusions in*a somewhat different form, viz., 
it appears to be necessary to look to a separate medium for 
gravity, or “(more accurately) to ome medium with particles of 
two grades of dimensions ; the one set of particles having very 

Ld 
e 


minute mass, and consequently enormous velocity, and concerned. 
in the effects of gravity ; the other set, of much ter mass and 
slower velocity, concerned in the phenomena of light, It will, I 
think, be so far tolerably evident that if the numer of the more 
minute set of particles be comparatively very great, the pressure 
produced by them would be correspondingly great, and therefore 
these particles would be mainly (z¢., almost exclusively, if their 
number were sufficiently great) 1 concerned in producing gravity, 
the other hand, on account of the extreme velocity of these 
particles, they could not apparently be appreciably concerned in 
the phenomena of lght, since the molecules of gross matter 
would vibrate among them without appreciable resistance. For 
it is a well-kttown dynamical fact that the resistance opposed to 
the motion of a body in a medium diminishes as the velocity of 
the particles of the medium increases, It may be worth observing 
rhaps that this idea of three grades of dimensions in matter 
Tiz gross matter, light ing matter, and vific matter) 
appears to be an old one, us a book was published in 182% 
by Dr. Blair, formerly Regius Professor of Astronomy in the 
University of Edinburgh, entitled ‘‘ Scientific Aphorisms” (to 
which my attention was called by Prof. Tait), where the idea of 
three grades of dimensions in matter is set forth, and a theory of 
gravity very similar to that of Le Sage expounded. Also M, 
evost (“‘ Deux Traités de Physique mécanique”) expresses, I 
Believe, the view that matter ets fundamentally in three grades 
of magnitude, it 
It may be rathera curious fact to notice that if the theory, that 
the æther consists merely of finely sub-divided matter m the 
ultra: ous state, light being regarded as a vector property 
carried off by the atoms in their passage through the open. 
structure of the vibrating molecules of matter, as suggested 
by the late Prof. Clerk Maxwell, article ‘' ther,” new edition 
of the ‘‘ Encyclopædia Britannica” {f.e., with range of free path 
greater than planetary distance, NATURE, vol, xxi, p. 256 Py should 
ultimately tuin out to be substantially tue; then the term “radiant 
matter,” employed by Mr. Crookes in connection with his 
experimental researches, would have its practical application in 
nature on a large scale—or light would be actually propagated 
by ‘‘radiant matter.” If, on an examination of the theory in 
i ood-humoured impartiality representing entire 
e predilections of any school of thought (the 
best guarantee of trueh)—the difficultie attaching to it should 
not be considered insurmountable€ then it may be worth re- 
marking that the theory,’ without violating in the least the 
pear principles of the firmly-establishedetndulatory theory, 
contains nevertheless (in its corpuscular essence) one of the ideas 
of Newton ; so that it would ap that the latter might not 
have been entirely wrong, nor the upholders of the opposite 
view completely right, but that a partial reconciliation of their 
rival ideas might be possible. S. TOLVER PRESTON 
London, August 10 





Earthquake in Smyrna, ? 


ACCOUNTS are freely coming forward, but they are of popular 
interest, seismological details being scanty. I must premise 
that in in 1862 I took great interest in promoting Abyssinian 
wells in Smyrna, and åhat large numbers were put down. When 
the French Company built quay the new works there were 
similarly supplied « and the result has been that for some years 
the surface and pipe-wells in the parallel Marina and Frank 
Streets have been wanting in water, 

Within a few hours after the earthquake it was noticed that 
both classes of ‘wells, say 600 feet from the sea, were freely 
supplied with water. is fact appears to me deserving Of 
record. 

Tt is said that the earthquake was most felt near the Greek 
Cathedral of St. Photius, at the Three Corners in Frank Street, 
It was here the ground opened in the last century earthquake 
and swallowed up two men, as I heard by tradition; and I 
always walked across the churchyaid in full remembrance. 

Of late yems some kind of a landslip took place on Mount 
Pagus, or the Castle Hill, where Alexander the Great fell asleep. 

2 It may be worth noting in connection with this that (according to a 
principle evelo ed by Sir Shee rae AA Beek ime 1873 rs 
Dared Te appredable nt sian of velocisy at rebound from gross matter, 


they would not be appreciably concerned in the effectsgof ty (eve: if 
thelr number were comparable to thet of the smaller set pacha = 
Also previous papers by the present writer (o@ the same subject) —PAd/, 
a£., September and November, 1877, February, 1878, April and May, 
1880, 
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In this new earthquake ‘springs me said to have burst out on 
the side of Mount Sipylus, HYDE CLARKE 
32, St. George’s Square, S.W., August 9 








New Biological Term 


In writing certain parts of a book on water-beetles, I find my- 
self frequently desirous of indicating briefly but emphatically 
that some particular genus I may be mentioning consists of only 
a single species, If we take a rational or theoretical view of 
classification rather than an empirical one, it must be admitted 
that a genus consisting of only one species is almost as great an 
anomaly as a species that should consist of a sittgle individual ; 
and a special term to indicate the fact would be desirable. Mr. 
Pascoe suggested to me that the expression “ monotypical 

enus” meets the want: but Iam not satisfied with this, for in 

e first place it is a phrase, not a word ; and in the second place 

+ the use of the “‘ typical” interferes with concentration of thought 
by the introduction of an alien suggestion. I therefore propose 
to use either the word ‘‘autogenus” or the word ‘‘monogenus”’ 
for the purpose, and on the whole prefer the former. Perhaps 
some one else may be able to suggest a better term, and I shall 
be very glad of an expression of opinion on the point. 

‘Thorthill, Dumfriesshire D. SHARP 





a 
Depraved Taste in Animals 


Your correspondent, Mr. Nicols, draws attention this week 
to what he terms the ‘‘depraved taste” for tobacco exhibited 
by several individuals of that species of Phalangistidee known 
as the koala, 

Whilst in Australia some years ago I myself remarked the 
same propensity amongst numerous wild specimens of the 
Eharcolarctos cinereus, in an abandoned tobacco-cleating not far 
from my residence, and, like Mr. Nicols, I also observed that 
no ill effects seemed to follow the consumption of the tobacco 
by the Koalæ. Now since the Phalangistide: I had the oppor- 
tunity of observing were perfectly wild, I cannot agree with Mr. 
Nicols that their taste for tobacco is a depraved one, although 
the desire for spirits which he mentions is of course decidedly 
unnatural, ü 

These observations ind me to nfake several analyses of 
the Victorian tobacco, with the result of isolating an hitherto 
undiscovered vegetable alkaloid. ° A detailed account of my 
various experiméwts is contained in a read by me before 
the Melbourne Medical and Chemical í Society, and printed in 
the fourteenth volume of the Society’s Transactions. 

E F. R. GREENWOOD 

St. Bartholomew’s Hospital, E.C., August 14 
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i Firing a Tallow Candle through a Deal Board 


WILL the writer of “ Physics without Apparatus ” be good 
enough to specify the conditions of success for the above 
eriment ? } C. J. Woopwarp 

irmingham and Midland Institute, August 9 


[Set up a g-inch or j-inch plank of geal in the ground. It 
should be 6-8 inches wide. Ram small charge of gunpowder 
into gun with wad. Select a dig candle just fitting bore; cut 
down to about § inches long, with flat end. Be very particular 
to ram it down well; for ae there is air space between it and the 
wad there is risk of bursting gun. Take care that the rest of banel 

eis Cleared of bits of tallow. Fire at say 3 yards from plank, 
If you don’t miss aim, there will be a hole tors, about 2 inches in 
diameter.—The WRITER of ‘Physics without Apparatus,”] 





A/I must send his name and address, 





THUNDERSTORMS! 
Il. . 
BEFORE I can go farther with this subject it is neces? 
: sary that I should give some simple facts and 
illustrations connected with ordi machine electricity, 
ieseni able you to follow easily the slightly more 


T Abstract of a lecturer deh i i i 
Conti ued from p. 34% > vered in the City Hall, Glasgow, by Prof, Bait. 


NATURE ° 





[ugusi 19, 1880 ` 





difficult steps in this part of our subject which remain to 
be taken. AA 

Since we are dealing mainly with so#ion of electricity, it 
is necessary to consider to what that motion is due. You 

know that winds, ze. motions of the air, are due to dif- 
ferences of pressure. If the pressure were everywhere the 
same at the same level we should have no winds. Similarly 
the cause of the motion of heat in a body is difference of 
temperature. When all parts of a body are at the same 
temperature there is no change of distribution of heat. 
Now electricity presents a precisely analogous case. It 
moves in congequence of difference of potential. Poten- 
tial, in fact, plays, with regard to electricity, a part pre- 
cisely analogous to the ré/e of pressure, or of temperature, 
in the case of motions of fluids and of conducted heat. 
Now the power of an electrical machine may be measured 
by the utmost potential it can give toa conductor. The 

eater the papani of the conductor the longer time will 

e required for the machine to charge it ; but no elec- 
tricity passes between two conductors charged to the 
same potential Hence the power of a machine is to be 
measured by using the sjmplest fərm of conductor, a 
sphere, and finding the utmost potential the machine can 
give it. It is easily shown that the potential of a solitary 
sphere is* directly as the quantity of electricity, and 
inversely as the radius. Hence electricity is in equi- 
librium on two spheres connected by a long thin wire 
when the quantities of electricity on them are proportional 
—not to their surfaces, nor to their volumes, ag you might 
imagine—to their radii, In other words, the capacity is 
proportional to the radius. This, however, is only true 
when there are no other conductors within a finite 
distance. When a sphere is surrounded by another con- 
centric sphere, which is kept in metallic connection with 
the ground, its capacity is notably increased, and when 
the radii of the spheres are nearly equal the capacity of 
the inner one is directly as its surface, and inversely as 
the distance between the two spheres. Thus the capacity 
is increased in the ratio of the radius of one sphere to the 
difference of the radii of the two, and this ratio may 
easily be made very large. This is the principle upon 
which the Leyden jar depends. 

It js found that the work required to put in a charge is 
proportional to the square of the charge. Conversely, , 
the damage which can be done by the discharge, being 
equal to the work required to produce the charge, is pro- 
portional to the square of the charge, and inversely to the 
capacity of the receiver. Or, what comes to the same 
thing, it is proportional to the square of the potential and 
to the capacity of the conductor directly. Thus a given 
qoni of electricity gives a greater shock the smaller 

e capacity of the conductor which contains it. And 
two conductors, charged to the same potential, give 
shocks proportional to their capacities, But in every 
case, a doubling of the charge, or a doubling of the 
potential, in any conductor, produces a fourfold shock. 

The only other point I need notice is the nature of the 
distribution of electricity on a conductor. I say on a 
conductor, because it is emtirely confined ¢o the surface. 
Its attractions or repulsions in various directions exactly 
balance one another at every point in the substance of the 
conductor. It is a most remarkable fact that this is 
always possible, and in every case in one way only. 
When the conductor is a single sphere the distribution is 
uniform. When it is elongated the quantity of electricity 

r square inch of its surface is greater at the ends than 
in the middle ; and this disproprotion is greater the greater 
is the ratio of fhe length to the transverse diameter. 
Hence on a very elongated body, terminating in a point, 
for instance, the electric density—that is, the quantity 
per square inch of surface—may be exceedingly great at the 
point while small everywhere else. Now in proportion to 
the square of the electric density is the outward pressure 
of the electricity tending to escape by forcing a passage 
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through the surrounding air. It appears from experi- 
ments on the small scale which e can make with an 
electrical machine, that the electric density requisite to 
force a passage through the air increases under given 
circumstances, at first approximately as the square root 
of the distance which has to be traversed, but afterwards 
much mom slowly, so that it is probable that the poten- 
tial required to give a mile-long flash of lightning may 
not be of an order very much higher than that producible 
in our laboratories. 

But from what I have said you will seg at once that 
under similar circumstances an elongated body must have 
a great advantage over a rounded one in effecting a dis- 
charge of electricity. This is easily proved by trial 
[The electric machine being in vigorous action, and givin 
a rapid series of sparks, a pointed rod naneda. wi 
the bee was brought into the neighbourhood, and the 
sparks ceased at once.] In this simple experiment you 
see the whole theory and practical importance of a light- 
ning conductor, But, as a warning, and by no means an 
unnecessary one, I,shall vary the conditions a little and 
try again. [The pointed rod’ was now insulated, and pro- 
duced no observable effect.] Thus you see the difference 
between a proper lightning-rod and one which is worse 
than useless, positively dangerous. There is another 
simple way in which I can destroy its usefulness, namely 
by putting a little glass cap on the most important part of 
it, its point, and thus rendering impossible all the benefits 
it was originally calculated to bestow. [The pointed rod 
‘was again connected with the ground, but furnished with 
a little glass cap. It produced no effect till it was brought 
within four or five inches of one of the conductors of the 
machine, and then sparks passed to it.] You must be 
strangely well acquainted with the pisses of human per- 
versity if you can anticipate what I am now going to tell 
you, namely, that this massive glass cap, or repeller, as it 
was fondly called, was only a year or two ago taken off 
from the top of the lightning-rod employed to protect an 
important public building. [The repeller was exhibited. 
It resembled a very large soda-water bottle with a neck 
much wider than the usual form.| From the experiments 
you have just seen it must be evident to you that the two 
main requisites of an effective lightning-rod are that it 
should have a sharp point (or, better, a number of such 
points, lest one should-be injured), and that it should be 
in excellent communication with the ground. When it 
possesses these, it does not require to be made of excep- 
tionally great section; for its proper function is not, as is 
too commonly supposed, to parry a dangerous flash of 
lightning: it ought rather, by silent but continuous 
draining, to prevent any serious accumulation of electricity 
in a cloud near it. Thatit may effectually do this it must 
be thoroughly connected with the ground, or (if on a ship 
or lighthouse) with the sea, In towns this is easily done 
by connecting it with the water mains, at sea by using the 
copper sheathing of the ship, or a metal plate of large 
surface fully immersed. Not long ago a protected tower 
was struck dy lightning. Wo damage was done in the 
interior, but some cottages near its base were seriously 
injured. From a report on the subject of this accident it 
appears that the lower end of the lightning rod was 
‘*jumped” several feet into the solid rock! Thus we see, 
in the words of Arago, how “False syence is no less 
dangerous than complete ignorance, and that it infal/:bly 
leads to consequences which there is nothing to justify.” 

That the lightning-rod acts as a constant drain upon 
the charge of neighbouring clouds is ał once proved when 
there is, accidentally or purposely, a slight gap in its 
continuity. This sometimes happens in ships, where-the 
rod consists df separate strips of metal inlaid in each 
portion of the mast. If they arẹ not accurately fitted 
together, a perfect torrent of sparks, almost resembling a 
continuous arc of light, is seen to pass between them 
whenever a thunderstorm is in the neighbourhood. 
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I cannot pass from this subject without a remark upon 
the public as well as private duty of having lightning-rods 
in far greater abundance than we anywhere see them in 
this country. When of proper conducting power, proper! 
pointed, properly connected with the ground and wi 
every large mass of metal in a building, they afford abso- 





Jute protection against ordinary lightning—every single 


case of apparent failure I have met with having been 
immediately traceable to the absence of one or other of 
these conditions. How great is their beneficial effect you 
may gather at once from what is recorded of Pieter- 
maritzburg, Viz., that till hghtning-rods became common 
in that town it was constantly visited by thunderstorms 
at certain seasons, They still come as frequently as ever, 
but they cease to give lightning-flashes whenever they 
reach the town, and they begin again to do so as soon as 
they have passed over it. . 

A knight of the olden time in full armour was probably 
as safe fom the effects of a thunderstorm as if he had 
had a hghtning-rod continually beside him; and one of 
the Roman emperors devised a perfectly secure retreat in 
a thunderstorm in the form of a subterraneous vault of 
ifon. He was probably led-tOThis by thinking of a mode 
of keeping out missilgs,"having no notion that a thin shell 
of soft copper would have been quite as effective as 
massive iron, But those emperors who, as Suetonius tells 
us, wore laurel crowns or sealskin robes, or descended into 
underground caves or cellars on the appearance of a 
thunderstorm, were not protected at all. Even in France, 
where special attention 1s paid to the protection of build- 
ings from lightning, dangerous accidents have occurred 
where all proper precautions seemed to have been taken. 
But on more careful examination it was usually found 
that some one essential element was wanting. The most 
common danger seems to lie in fancying that a lightning- 
rod is necessarily properly connected with the earth if it 
dips into a mass of water. Far from it. A well-constructed 
reservoir full of water is sof a good “earth” for a 
lightning-rod. The“better the agsnework and cement the 
less are they fitted for thig special purpose, and great mis- 
chief has been done by forgetting this. , 

A few years ago the internal fittings 8f the lighthouse 
at Skerryvore were considerably damaged by lightning, 


although an excellent lightning-rod extended along the =e 


whole height of the tower. 

The real difficulty in these situations, exposed to tre- 
mendous waves, lies in effecting a permanent communica- 
tion between the lightning-rod and the sea. But when 
this is done the sea makes far the best of “earths 

When a lightning-rod discharges its function imper- 
fectly, either from insufficient conducting power or be- 
cause of some abnormally rapid production of electricity, 
a luminous brush or glow is seen near its point This is 
what the sailors oi St. Elmo’s Fire, or Castor and 
Pollux. In the records of mountain climbing there are 
many instances of such'discharges to the ends of the alpen- 
stocks or other prominent pomted objects. One very 
remarkable case was observed a few months ago in Swit- 
zerland, where'at dusk, during a thunderstorm, a whole 
forest was seen to become luminous just d¢fore each flash 
of lightning, and to become dark again at the instant of 
the discharce 

Perhaps the most striking of such narratives is one in 
the memoirs of the Physical and Literary Society of 
Edinburgh, on Thunder and Electricity, by Ebenezer 
McFait, M.D. 

The destructive effects of lightning are familiar to all of 
you. All*the more ordinary effects can easily be reproduced 
by the help of Leyden jars on a small scale. How small 
you may easily conceive when I tell you that a three-foot ` 
spark is considered a long one, even from our most 
powerful machines, while it is quite certai t mmg 
flashes often exceed a mile ın lefgth, and sometimes 
extend to four and five niles. One recorded observation, 
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by a trustworthy observer, seems to imply a discharge 
over a total length of nearly ten miles. 

When a tree is struck by a violent discharge it is usually 
split up laterally into mere fibres. A more moderate 
discharge may rupture the channels through which the 
sap flows, and thus the tree may be killed without suffer- 
ing any apparent external damage. These results are 
usually assigned to the sudden vaporisation of moisture, 
and the idea is probably accurate, for it is easy to burst a 
very strong glass tube if we fill it with water and dis- 
charge a jar by means of two wires whose extremities are 
placed in the water at a short distance from one another. 
The tube bursts even if one end be left open, thus show- 
ing that the extreme suddenness of the explosion makes 
it act in all directions, and not solely jin that of least 
resistance. When we think of the danger of leaving even 
-a few drops of water in a mould into which melted iron is 
to be poured, we shall find no difficulty in thus account- 
ing for the violent disruptive effects produced by lightning, 

Heated air is found to conduct better than cold air, 

robably on account of the diminution of density only. 

ence we can easily see how it is that animals are often 
killed in great numberssy a single discharge, as they 
crowd together in a storm, anda column of warm air 
rises from the group. . > 

Inside a thundercloud the danger seems to be much 
less than outside. There are several instances on record 
of travellers having passed ¢hrovgh clouds from which, 
both before and after their passage, fierce flashes were 
seen to escape. Many remarkable instances are to be 
found in Alpine travel, and specially in the reports of the 
officers engaged in the survey of the Pyrenees. Several 
times it is recorded that such violent thunderstorms were 
seen to form round the mountain on which they were en- 
camped, that the neighbouring inhabitants were surprised 
to see them return alive. 

Before the use of lightning-rods on ships became 
general great damage was often done to them by 
lightning. The nifmber of Britisk ships of war thus 
wholly destroyed or muth injured during the long wars 
towards the end of the last and the beginning of the 
present centurjeis quite comparable with that of those 
lost or injured by gales, or even in battle. In some of 


~_these cases, however, the damage was only indirectly due 


to lightning, as the powder magazines were blown up. In 
the powder magazine of Brescia, in 1769, lightning set fire 
to over 2,000,000 lbs. of gunpowder, producing one of the 
most disastrous explosions on record. 

A powerful discharge of lightning can fuse not only bell 
wires, but even stout rods of iron. It often permanently 
magnetises steel, and in this way has been the cause of 
the loss of many a good ship; for the magnetism of the 
compass-needles has been sometimes destroyed, sometimes 
reversed, sometimes so altered that ghe compass pointed 
east and west. And by the magnetisation of their steel 
parts the chronometers have had their rates seriously 
altered. .Thus two of the sailor’s most important aids to 
navigation have been simultaneously rendered useless or, 
what is worse, misleading ; and this, too, at a time when, 
eecause of clouds, astronomical observations were generally 
impossible, All these dangers are now, however, easily 
and all but completely avoidable, 

A very singular effect of lightning sometimes observed 
is the piercing of a hole in a conducting-plate of metal, 
such as the lead-covering of a roof. In such a case it is 
invariably found that a good conductor well connected 
with the ground approaches near to the metal sheet at the 
part perforated. . 

P (To be continued.) 





UMAN HYBERNATION 


DETT R_jg scarcely off the field when another 
physiological wonder breaks out in the form of & 
sleeping girl of Grambke, near to Bremen. This young 
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lady lies, it is said, in a profound slumber night and day, 
resting on her left side and never asking for food, but 
swallowing liquid food when it is put ito te mouth. The 
trance lasts an average of fifty days, during which time 
she is pale, but does not lose in weight. Her sleep isnot 
cataleptic in the proper sense of the term, inasmuch as she 
is sufficiently conscious to swallow, and prestgts none of 
the indications of death. She merely sleeps. Instances 
of this kind are not so uncommon as those of true cata- 
lepsy, though some of them are sufficiently remarkable. 
In the Transactions of the Royal Society Dr. W. Oliver 
has recorded*the history of an extraordinary sleeping 
person named Samuel Chilton of Tinsbury, near Bath, 
who, on May 13, 1694, being then “of robust habit of 
body, not fat, but fleshy, and a dark brown hair,” hap- 

ened, without any visible cause or evident sign, to 
all into a very profound sleep, out of which no art 
used by those who were near him could rouse him 
until after a month’s time; then he rose of him- 
self, put on his clothes, and went abott his business 
of husbandry as usual; slept, could eat and drink as 
before, ,but spoke not one word ttil about a month 
after. In 1696, on the 9th of April, this youth fel- 
off to sleep again, and although a heroic apothecary, 
Mr. Gibbs, bled him, blistered him, cupped him, and 
scarified him,xhe slept on for seventeen weeks, waking 
up on August 7, not knowing he had slept above a 
night, and unable to be persuaded he had lain so long, 
until going out into the fields he found everybody busy 
getting in the harvest, and then remembered very well 
that when he fell asleep they were sowing of the barley 
and oats which he now saw ripe and ready to be cut 
down. For six weeks of this sleep he had fasted, but 
after he awoke he went to work in his ordinary way, and 
continued to work until August 17, 1697, when, after 
complaining of shivering and cold in his back, and 
vomiting once or twice, he fell into one of his long sleeps 
once more, and being visited by Dr. Oliver and many 
others, was subjected to further bleeding and extremely 
sharp treatment indeed, but without being roused. So 
he lay sleeping until November 19, when he awoke, said 
he “felt very well, thank God,” ate some bread and 
cheese, and dropping off still another time, slept on until 
the end of January, 1698, and “then waked perfectly 
well, not remembering anything that happened all this 
while.” He was observed to have lost flesh, but only 
complained of being pinched by the cold, and presently 
fell to husbandry as at other times. The known pheno- 
menon that is nearest to this is hybernation in some of 
the inferior animals; but it is worthy of remark that 
the persons affected take food unconscieusly when it is 
offered them, the lower nervous centres seeming to 
remain in a continued state of activity. 





PHYSICS WITHOUT APPARATUS? 
HI. 


THE laws of the behaviour of liquids, their pressure 
and their flow, are very readily demonstrated without 
special apparatus by the aid of simple articles of every- 
day use. First amongst the laws of liquid pressure comes 
the all-important principle that the pressure exerted by a 
liquid at any pgdnt is proportional to the depth, below , 
the surface, of the point under consideration. This 
pressure is exerted upwards or downwards according to 
circumstances. We can show first a case of pressure 
exerted in an upward direction. Take the glass chimney 
of a lamp, that of a paraffin-lamp will answer, though 
theetraighter form of chimney used in an Argand or a 
Silber lamp is preferable. Cut out with a pair of scissors 
a circular disk of stout cardboard, and attach a thread to 
it by means of a drop of sealing-wax. Provide yourself 
also with a deep dish of water.. Sucha glass trough as is 
* Continued from p. 345» 
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used for a drawing-room aquarium will answer capitally 
for this purpose ; but if no deep glass vessel is available, 
a pan or tub of stone-ware or of tin-ware will serve the 
purpose. The disk of card should be pressed against 
the lower end of the lamp-chimney (as in Fig. 8) by 
palling up the thread through the glass tube. If it is 
then low inta the water in the glass trough, the 
upward force 6f the water outside pressing up against 
the card disk will keep it against the end of the lamp- 
glass. The deeper it is plunged the more tightly is it 
pressed up against the end of the tube, fox the pressure 
of the liquid becomes greater and greater as the depth 
of the disk below the surface is increased. A case of 
downward pressure is even more simply shown. ‘Take 
the lamp-chimney in your hand and hold it vertical as 
before, and fix to the lower end another disk of card, this 
time fixing it to the bottom of the glass by means of soft 
bees’-wax or of a little stiff tallow. Now pour in some 
water from abo¥e. At first the disk is held on by the 
Wax, and you may pour in water until the chimney is 
perhaps half full, Butas yougo on pouring in water the 











depth of the water inside gets greater and greater, and 
the pressure exerted by the column of liquid becomes 
also greater, fntil the adhesite force of the wax is over- 
come, and the water bursts off the card and rushes out. 
This second experiment may be combined with the first 
one, as is shown in Fig. 8. After having lowered the 
empty lamp-chimney closed by the card disk into the 
erough of water, slowly pour in water Mto the inside. 
As long as tlfe level of the water outside is higher than 
that of the water inside, the outer pressure upwards will 
be greater than the inner pressure downwards; but as 
soon as enough water has been poured in to raise the 
inner level to that outside, the internal and external 
pressures will he equal, and when a few more drops åre 
added inside the card will be forced away. The fact that 
iquid pressure depends upoh the Reight of the column 

of liquid that is pressing, is made familiar to us in the 
arrangements for supplying our houses with water ; for 
when the cistern is at the top of the house wei find that 
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on opening a tap in a lower storey the water rushes out 
with very great force, so grea‘, perhaps, that we cannot 
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possibly stop it with our hand, however tightly we press 


| it against the mouth ¢f the tap. ° 
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"Another important lavweof liquid pressure, not so easy 
of illustration without apparatus, is the famous principle 








of Pascal, that when a liquidis put into a closed vessel, 
and then subjected at any point to a pressure, this pres- 
sure.is transmitted equally in all directions. If the vessel 
be a strong one and provided with two movable pistons, 
a large and a small one, the area of the large piston 
being many times as great as that of the small one, any 
pressure exerted upon the small piston to the liquid will 
-be transmitted equally over equal amounts of surface, 
and hence the total pressure on the large piston wilf be 
any times as great as the original force, just in pro- 
portion as its area is greater than that of the small 
piston. This is, in fact, the principle applied in the 
- hydraulic press of Bramah and in the hydraulic ma- 
chinery of Sir W. Armstrong, by which heavy bridges, 
dock-gates, and elevators are set in motion. The writer 
of this article, when sore-pressed to devise an experi- 
_ “mental illustration of the principle of the hydraulic press, 
“contrived the following arrangement. The lid of a coffee- 
pot was removed and a piece of sheet-indiarubber was 
uied tightly over the open top. Into the spout a piece of 
lead-pipe about six feet long was inserted, firmly fixed 
with sealing-wax, and then turned up vertically. The 
pot was filled with water,M¥wa_ heavy book placed upch 
the top... Water was. poured intd®hę lead tube until it was 
filled up. to the top. A column of water six fect high 
affords a pressure of nearly three pounds per square inch, 
and this, exerted over. the whole area of the rubber- 
-covered top, gave a sufficient total pressure to raise the 
“heavy book. ~ 
The air also possesses weight, and exerts a pressure 
which may be upwards or downwards according to cir- 
cumstances. Let a wine-glass or a tumbler be filled full 
of water and a thin card laid upon the top of it, so that 
bubbles of air are excluded. Now invert the whole, 
pressing the card lightly on to the glass during the 
operation, to prevent accidents, and it will be found (see 
Fig. 9) that the water will remain in the wine-glass, and 
* will not fall out. In fact the pressure of the air upwards 
against the card is Mlucksmore than @ufficient to counter- 
; e the downward pressure of the water in the wine- 
glass. 2 ? 
Most of thee@xperiments upon the pressure of the air 
require, however, the aid of an air-pump for thtir per- 
meni, fOrIance. With the air-pump a large variety of inter- 
esting properties of the air can be demonstrated, which 
otherwise cannot be shown. A few, however, do not 
require the aid of this instrument. The effect of the 
external pressure of the air in raising the level of a liquid 
in a tebe from which the air has been partially exhausted, 
thereby reducing its pressure, can be shown by sucking 
¿ with the mouth at the top of a glass tube, the lower end 
of which dips. into the liquid in question. Thus it is 
possible to suck up mercury to a height of fifteen inches 
into a tube; for the lungs are strode enough to reduce 
the air in the tube to about half the ordinary pressure. 
- Ifa glass tube of sufficient length were available it would 
. be, possible to suck up water in it to a height of about 
-sixteen or seventeen feet; for a column of that height 
would be sufficient to counterbalance*the difference 
Between the inside and outside pressures. 
- The rising of a liquid into a space from which the air 
has been partially removed may also be illustrated in the 
‘following pretty way. Take a small bit of card and let 
it float upon the surface of water in a shallow dish. Upon 
it place a few shavings of wood and light them with a 
match; or place a small red-hot coal upon it, and on this 
sprinkle a little brimstone to burn. Then quickly invert 
over the blazing mass a wine-glass or a tumbter, as in 
Fig. 10. As the shavings or the brimstone, as the case 
may be, burn away, they withdraw the oxygen of the air 
inclosed in the space above, until only the nitrogen (about 
ommani he whole) remains, The gases inside, 
¢ therefore, will"not @xert so great a pressure as beforg, 
8 and consequently the pressure *of the air outside will 
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force the water to rise in the glass as.the remaining 
gases cool down to the temperature at which they were at 
first. 

(To be continued.) 





ON THE ABSORPTION BANDS IN CERTAIN 
COLOURLESS LIQUIDS. 


[PRELIMINARY NOTICE] 


HAVING occasion to examine the absorption spectra 

produced by considerable thicknesses of alcoholic 
solutions of certain cobalt salts, we were led accidentally 
to observe that alcohol alone gave a very distinct band, 
and afterwards, on examining water, found that it also, 
when a column of six feet was used, gave a very distinct 
absorption band in the orange, a little on the less refran- 
gible side of D. By graphical interpolation we find the 
centre of this band to be about Goo, and that the band 
extends from 607 to 596. This position corresponds very 
closely, if it be not identical, with Piazzi Smyth's rain 
band,! and also with the baad seen 330 feet of high- 
pressure steam by Janssen? 

Fig. 1 represents this spectrum. It will be seen that 
the absorptfon. at the red end extends up to the line 
and the end ofthe shadow is so sharp that 
there is a band at this point also, but mask 
general absorption. To convince ourselves that t 
belonged to water and not to any accidental inepurity, we 
experimented with different samples of water, using ordi- 
nary tap-water, ordinary distilled water, also water which 
had been made with much care absolutely pure; in all 
these samples this same band was visible, and as long as 
the water was clear, as far as we could judge, it was of 
the same degree of intensity,.A column of water eight 
feet long shows the band clearer than one only six feet ; 
still greater lengths we have not yet tried. . We next tried 
the effect of increase of temperature on the water, For 
this purpose the glass tube containing the’ water was 
fitted into an air-bath, and. the temperature was raised 
from 20° to 60° without removing the tube from before 
the spectroscope; no change in the band, ered 
positiqn or intensity, as far as we could see, 
Further, it seemed to us that it would be interesting to tr 
whether, on dissolving different colourless substances in 
water, the band would. be affected. We consequently 
examined saturated solutions of the foll ances 
in a tube 8 feet long Ammonium chlo ammonium 
nitrate, ammonium carbonate, potassium nitrate, lead 
nitrate, sodium chloride, and sugar. -In all these cases 
the band was as visible as in pure water, agd no additional 
With a mixture of 1 volume of sulphuric 
acid and 5 of water the band was unaffected, but if pure 
commercial hydrochloric acid was examined in a 6-feet 
tube the band was invisible, but with 8 feet a faint indi- 
cation of it was seen, 

This absorption with water being so marked, we naturally 
went on to try whether other so-called colourless liquids 
gave, when depths cf 6 or 8 feet of them weft examined, 
absorption bands, and at first really our difficulty was to 
find any liquid which did not show clearly one or more 
bands. 

The ordinary solution of ammonia gave a very clear 
and marked spe@frum (Fig. 2).. It consists of four bands, « 
the centres of which are at 650, 630, 610, anå 556. The 
band at 650 is much the darkest, and the. band at 630 is 
remarkably sharp... Then with regard to the 610. band, it 
is characterised by*sharpness only on the least refrangible 
side, but shades off gradually on the other side, the shade 
exténding as far as 596; this shade is probably due to 
the water band; and lastly, the band at ṣ56 is by far the 

1 Piazzi Smyth, ‘ Edinburgh Astronomical Observations,” vol. siv. 

2 In this and the following experiments. a Desaga’s spectroscope with a 
single heavy. glass-prism was used, and: the source: of light was-an -Argand 


gas-burner, The measurements are expressed in the millionths of a metre. 
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organisms was obtained, including, besides most of the species 
described by English and Scandinavian naturalists, many new 
animals not previously known. Some large Gorgonians of the 
genus Isis, once brought up from 600 m., about midnight 
presented a curious sight : the whole of the sarcosoma between 
the zooids emitted a green phésphorescent light so strong that 
on agitating’ these animals they seemed to produce a shower of 
fire, and with ‘the light emitted one could read the smallest 
type. The collections are distributed thus: M. Vaillant examines 
the fishes, nemertians, and sponges; M. Fischer, the molluscs ; 
M. Marion, the annelids, echinoderms, and sther zoophytes ; 
M, de Folin, the foraminifera; M. A. Muilne-Edwards, the 
crustacea ; while M. Perier has made thermometric observations, 
and will analyse the samples of sea-bottom. 


AMONG our letters this week are some referring to the recent 
remarkable displays of auroræ. Another correspondent writes 
that similar displays were seen from Caithness-shire on the 
evenings of Wednesday the 11th, and Thursday the 12th inst. 
The finer of the two displays was on the Thursday, lasting from 
about ro p.m. to midnight. e outburst of streamers at 10.15 
p.m. was very fine, the streamers appearing like wavy swaying 
curtains from the zenith to near the horizon, with a development 
of tints of the loveliest green near the zenith. The aurora of 
the r1th was to the north-west of Wick, but that of the 12th 
chiefly to the north-east. From Kirkwall also fine displays were 
seen on thé r3th till past midnight. Reports in the daily papers 
also show,that the phenomena have been seen from many parts of 
England as well as Scotland. Fine displays of this beautiful 
meteor may very confidently be looked for during the next three 
months, and if our spectroscopists bestir themselves a large 
extension of our knowledge of the aurora is close at hand. 


PROF, SILVESTRI writes to the Daily Mews Naples corre- 
spondent that ina short time the Observatory on Etna will be an 
accomplishel fact. The Italian Government contributes half 
of the expenses, the Province of Catania a fourth, and the 
Commune of Catania the remaining fourth. The object of the 
observatory is the study of vulcanology, and therefore it has 
been built at the base of the central cone, exactly on the former 
site of the well-known refuge called the ‘‘Casa degli Inglesi.’ 
It will be in connection with several small sismic stations posted 
on the slopes of the mountain, and the whole will communicate 
telegraphically with another vulcanic station which he proposes to 
establish in Catania. In the central observatory, so favourably 
situated about 3,000 metres above the level of the sea on the 
isolated mountgin, where the extent of view is unlimited, and 
the sky peculiarly transparent, meteorological observations most 
interesting to science will be carried on, and Prof. Tacchim, the 
astronomer, proposes to make there experiments in physical 
astronomy, particularly relating to the spectroscopical study of 
the fixed stars. The Observatory will therefore be divided into 
three scientific branches— vulcanology, astronomy, and meteoro- 
logy, conneeted with the Unwersity of Catania, and dependent 
on the Minister of Public Instruction. It was intended that the 
inauguration should take place during the Congress of the 
Alpine Club at Catania, but unforeseen delays in the execution 
of the works will defer it to next year. 


THE United States Government has taken prompt and vigorous 
action on the basis of the recent conclusions come to by scientific 
investigators as to the prevalence of colour-blindness. Both in 
the army and the navy, and in the cage of pilots, systems of 
examination have been devised and are enforced to secure the 
detection of colour-blindness in all cases in which such a defect 
would be likely to lead to inefficient discharge of duty. As we 
formerly intimated, also, the’State of* Connecticut insists that all 
railway employés within its borders be tested for the same pur- 
pose, and doubtless in time a similar law will be passed in all 


the other States. The following are the rules for conducting the 
examinations in the State of Connecticut —-Rule 1.—For the 
qualitative estimation of colour-blindness the following tests are 
to be employed: Holmgren’s worsteds, the tables of Stilling, 
Donders’ colour-test patterns, Pfluger’s letters with tissue papers, 
Dige tests and Woinow’s revolving cards may also be used. For 
the quantitative test for colour-blindness, Donders’ reflected 
spqts, Donders? method with transmitted light, Holmgren’s 
shadow-tests shall be employed, Rule 2,—The following are 
the requirements for a certificate in the first class: 1. Healthy 
eyes and eyeljds without habitual congestion or inflammation. 
2. Unobstructed visual field, 3. Normal visual acuteness. 4. 
Freedom from colour-blindness. 5. Entire absence of cata- 
ract or other progresssive disease of the eyes, The second class 
shall have :—1, Healthy eyes and eyelids without habitual con- 
gestion or inflammation, 2. Unobstructed visual field. 3.1 
-Visual acuteness at least equal to three-fifths without glasses and 
normal with glasses in one eye, and at least one-half in the 
other eye with glasses, 4. Freedom from colour-blindness in 
one eye, colour-perception at least equal to three-fourths in the 
ether eye. Rule 3.—In the casa of employés who have held 
their positions five yearg re, the standards required in each 
class shall be determfned under special instructions from the 
Board of Health. 


THE third instalment of Dr. Eliott Coues’s ‘‘ Ornithological 
Bibliography ” is, we learn from the New York ation, still in 
the press, having been delayed by its unexpected extent, Mean- 
time, extracted from the Proceedings of the United States National 
Museum, we have the fourth instalment, being a “ List of Faunal 
Publications relating to British Birds.” Such a list, of course, 
could not possibly be made complete out of England, and the 
compiler himself points out its inadequacy. Nevertheless, it 
embraces something like a thousand titles, only in a compara- 
tively few cases taken at second-hand, and is so accurate and 
punctilious as far as i goes that to it a ‘published proof- 
sheet” is almost an excess of modé@sty. The titles are given in 
full, and even, as in the fir8t two (different editions of the same 
book), with the typographic errors and ir@6nsistencies of the 
originals. Further, they are arranged chronologically, and 


copiously annotated, not seldom with the aid of Prof. Alfred e ~ . 


Newton, of Magdalene College, Cambridge. - 


‘PALZONTOLOGISTS and naturalists generally,” the Nation 
states, ‘will learn with satisfaction of the appearance in connected 
form of the results of a portion of Prof. Marsh’s Wonderful 
palzontological discoveries in the Western Territories. The 
series of explorations so successfully carried on by this distin- 
guished naturalist in the Rocky Mountain region since 1868, 
undertaken at no incgnsiderable personal risk and no less con- 
siderable outlay of private capital, has resulted in the acquisition 
by Yale College of the most extensive collection of fossil 
vertebrate remains in the world, Huxley’s visit to this country 
in 1876 was laggely, if not mainly, brought about by his desire 
to examine personally this collection. Some notion of its extent. 
may be gleaned from the fact that of Pterodactyls (flying reptiles) 
alone it embraces fragments belonging to at least 600 individuals, 
and of Mesozoic birds—a class of remains which, as far as 
number is concerned, has thus far yielded the most banen results 
in extra-American countries—fragments representing more than 
100 individuals. The work before us, which is intended to form 
vol. vii. of the geological reports of the Fortieth Parallel Survey, 
deals with the Odontornithes, or extinct toothed birds of North 
America, These, belonging to the middle-cretaceous period, 
are the oldest ornithic remains a? yet discovered on this con- 
tinent, and, with the exception of the three specimens of the 
Archaeopteryx unearthed from the Jurasic lithographic ffmestone 
of Solenhofen, Bavariap represent the oldest known form of 
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birds altogether, for the footprints in the Triassic sandstone of 
the Connecticut valley are now gencially referred to Dinogaurian 
reptiles. Despite their strongly reptilian characters—among 
others, the presence of teeth in the beaks—which point to a 
position low down in the avian branch of the Sauropsida, Prof. 
Marsh argues, from the structural differences existing between 
such forms as Hesperornis and Ichthyornis, and between these 
and Archaeopteryx, which appear greater than those presented by 
any two living birds, that they represent comparatively highly 
specialised types, and that we must look for the earliest appear- 
ance of birds in strata possibly as old as the Permian (Palzozoic), 
The magnificent engravings which accompany the work render it 
a livre de luxe, and place it in the category of recent American 
scientific works next to Leidy’s ‘Rhizopods,’ to which we 
lately had occasion to call attention. We are informed that 
‘another important work on the extinct vertebrata of the West Is 
shortly to appear, from the pen of Prof, Cope.” 


Mr. THOMAS BOLTON of Birmingham has sent us No. 3 of 
his ‘Portfolio of Drawings and Descriptions of Living 
Organisms (Animal and Vggetable) Lllustrative of Freshwater 
and Marine Life,” which have™Mwea, sent out by him with the 
living specimens, > 

AN interesting paper by Mr. G. M. Dawson ‘on the distribu- 
tion of some of the more important trees of British Columbia is 
reprinted from the Canadian Naturalist, In connection with 
this subject we lemn from the Gardener’s Chronicle that three of 
the most distinguished botanists of America—Dr. C. C. Parry, 
Dr. George Engelmann, and Prof. C, S. Sargent—are now on 
their way to Vancouver's Island; thence they propose to return 
and ascend the Columbia River as far as it is necessary to settle 
vexed tree questions in the extensive forest region along its 
shores ; they will thence journey southward vi Portland through 
the centre ‘of Oregon to the great Fir forests of Shasta. We 
may hope that much, “‘clearing-up” in the nomenclature of 
certain Conifers will accru&from the visit, 


WE have ived the five Annual Reports of the Little 
Miami Natural Mistory Society, which was founded in 1875 at 
Antioch College, Yellow Springs, Ohio. The objects of this 
Society are :—(1) To develop among the students a habit of 
accurate observation and patient investigation rather than mere 
acquisition in studying the natural sciences, and thus to accustom 
them to the methods and rules of scientific study; and (2) to 
work ant the natural history of the district in which the college 
is situated, expecially the valley of the Little Miami and its 
tributary streams, The membership of the Society is open to 
all students of the College who wish to join for the purpose of 
doing actual work in furtherance of this purpose. Each of the 
Reports covers only one side of a sheet “bf paper, but from the 
catalogue of papers and reports contributed to the Society, it is 
evidently doing good work in the natural history of its district, 


_Dr, R. F. HUTCHINSON of Mussoorie, N. W,P., India, writes 
with reference to NATURE, vol. xxii. p. 119, that he has frequently 
seen Mercury with the naked eye out there, especially in the cold 
weather when the atmosphere is clear and dry. He has also 
twice seen two of Jupiter’s satellites under the same circum- 
stances. 


SEVERAL important changes have been made in the method of 
conducting the technological examinations in connection with 
the City and Guilds of London Institute; those interested 
should apply for a programme of the changes to the Secretary, 
Gresham College, E.C. 


TELERMONKgexperiments with a new apparatus by Dr. Herz 
have been made Pith the French Atlantic cable between Bresé 
and Penzance, and are said to have yilded satisfactory results, 

e 


ON Sunday, August 8, a young man named Brest ascended at 
Marseues in a balloon he had constructed himself. He was 
lost to view in the direction of the sea, and his aerial craft was 
cind by fishermen close to Bastia, in Corsica. Itis feared that 

*the unfortunate aeronaut was drowned. 


THE lady who took so high a place in the London University 
B.Sc. examination, referred to last week, was not » but Mrs, 
Bryant, the well-known teacher at the North London Collegiate 
School for Girls. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey (Macacus erythreus) from 
India, presented by Mr. J. E. Kincaid ; a Black-handed Spider 
Monkey (Aéeles geoffroyi) from South America, presented by 
Capt. Woolward; a Common Squirrel (Sciurus vulgaris), 
British, presented by Capt. Tholandir; a Spotted Ichneumon 
(Herpestes auropunctatus) from India, presented by the Hon, Le 
S. Jackson ; four Richardson’s Skuas (Lesirtsrepidatus), Shet- 
land Isles, presented by Mr. Robt. T. C. Scott; three Abyssinian 
Guinea Fowls (Numida pitlorkyncha) from Abyssinia, presented 
by Mr. Gerald Waller; two Common Nightjars (Caprimulgus 
europats), British, presented by Mr. E. Ockenden ; a Common 
Chameleon (Chameleon vulgaris) from North Africa, presented 
by Mr, Percy Howard; an Areolated Tortoise (Homopus areo- 
latus), a Geometric Tortoise (Testudo geometrica) from South 
Africa, presented by the Rev. G. H. R. Fisk, C.M,Z.5.; three 
Richardson’s Skuas (Zetris crepidatus), Shetland Isles, four 
Glass Snakes (Psetsdopus pallasi) from Dalmatia, deposited; a 
Yellow-collared Parrakeet (Platycercus semitorquatus) from West 
Australia, received in exchange. 





OUR ASTRONOMICAL COLUMN 


THE AUGUST METEORS.—The meteors annually encountered 
by the earth on arriving at the descending node of the third 
comet of 1862, in the orbit of which they are fond to travel, 
are reported to have been less numerous this month than in 
most recent years. The earth arrived in the longitude of the 
node about midnight on the gth inst., and in this position is 
only 430,000 miles, or less than twice the moon’s distance from 
the cofnet’s track. Even if less frequent than in several 
years, a considerable number was observed on August 9, 10, and 11, 
and on the latter night a conspicuous Aurora Borealis, which 
phenomenon has so often accompanied meteoric displays, was 
witnessed in the north of England. Early on the evenmng of 
August 12 the meteors were sufficiently frequent and bright to 
attract the attention of persons in the suburbs of London who 
were not looking for them, but there were very few later in the 


evening, . 

It has been frequently remarked that the August meteors, or, 
to call them by their astronomical designation, the Perseids, 
must be much more widely distributed along the cometary orbit 
than are those of the November period—the Lenids—moving in 


the track of the first comet of 1866. The comet which appears ° 


to generate the August meteors, or at any rate to be followed b 
them, has now receded beyand the orbit of Neptune, and will 
continue to recede until about the year 1923. was last in 
aphelion, according to Prof. polzer’s investigation, about 
18or or 1802, and, notwithstanding the great distance of the 
comet, there was a remarkable meteoric displey. Herrick 
reports a letter from Dr, Joseph Priestley describing the pheno. 
menon as he witnessed it on August 8, 1801, amongst the 
meteors being ‘‘a@rodigious number of fire balls.” He com- 
pared the whole to a brilliant display of fire-works.® 

It is rather singular that in the history of comets we should 
not have been able to recognise any previous appearance of the 


body connected witl» the erseids, notwithstanding its close- 


approach to the earth’s orbit when the perihelion passage takes 
*place in the summer. Perhaps for many past centuries the 
ihelion may have fallen in the winter, when the comet would 
ve greater chance of esgaping notice. 
CAPE ‘OBSERVATIONS OF COMET 1880 (I).—Mr. Gill sends 
us the fully reduced observations of the great comet of the 
present year made at the Royal Observatory, Cape of Good 
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Hope. Aring-micrometer was used, the aperture of the telescope 
and the unsatisfactory illuminating ents not permitting 
the use of the parallel-wire micrometer. e stars of comparison 
have been observed in the early morning with the meridian 
circle; also the 74 mag. star used by Mr. Ellery on February 14. 
Mr. Gill expresses himself as by no means proud of his observa» 
tions, the copet’s nucleus being an object which could not be 
satisfactorilp observed, but he did his best with the available 
means, [le alse writes disparagingly of the ring-micrometer, a 
tool which we incline to agree with him has been very much over- 
landed. As Mr, Gill will no doubt communicate the details of 
his observations and reductions to the Royal Astronomical Society 
or the Astronomische Nachrichten, we shall confine ourselves to 
appending his final results :— 


Cape ALT. App. R.A. App N.P.D. 
hom s m s o u “ 
Feb, to 850 2 u. O 3 58°59 
— 8 52 49 04. — 123 43 15°53- 
ixr 8 33 4 .. O 20 22°16 —— 
= 8 45 42 © 20 31°53 123 31 30°78 
12 g 42 18 o 36 28'096 ... 123 II 33°93 
— 8 42 18 o 36 28'29 — 23°44 
13 8 30 57 O 5I 39°32 ... 122 44 20°93 
14 8 23°5 % 6 7°89 122 II 17°23 
— 8 42 5I I 6 19°25 .. 122 IO 52°86 
— .. 8 42 51 I 6199 ... — 57°19 
15... 8 24 31 I IQ 54°92 ... IRI 32 52°17 


Ox February 12 two, and on Februaiy 14 three, comparison 
stars were employed, The observations aie not yet corrected 
for parallax, 
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PHYSICAL NOTES 


Pror. O. N. Roop claims to have produced a sew improve- 
ment into the Sprengel pump, by which he says he can easily 
exhaust to spyyenod OF . The alleged improvement 
is in two parts; the first being an arrangement whereby “‘the 
mercury, instead of being at once introduced into the pump, 
passes beforehand through an exhausted bulb”; the second 

ing a ‘theoretically perfect flnid valve,” formed by bending 
the fall-tube into a crenellated form at one point. It is hardly 
necessary to point out that neither of these improvements is new. 
The first has been adopted in the Sprengel pumps sold by instru- 
ment makers in London for the last ten years, and the second, in 
a form superior even to that of Prof, Rood (since the fall-tabe 
was ished with more than one fluid valve of a formeidentical 
with that devised by Prof. Rood), was to be seen in one of the 
improved Sprengel pumps exhibited in the Loan Collection at 
South Kensington in 1876. 


M. Trouvé has suggested a new improvement in the old and 
simple longitudinal armature employed by Siemens in his earlier 
magneto-elechic machines, and lately revived by M. Marcel 
Depiez in his little motors, M. Trouvé’s improvement consists 
in constructingethe armature, not with parallel sides, but with 
sides forming part of a skew-cylinder. Thus one pait of the 
aimature is ready to leave the poles of the field ets when 
the other is approaching it, and the currents produced are there- 
fore much more nearly continuous than with the parallel form. 
This will probably be a considerable advantage in the case where 
the armature is employed in a small motor, which will be driven 
much more steadily than has hitherto been possible. With three 
cells of Reynie:’s new battery this little motor will drive a 
sewing-machine, 

M. J. PLATEAU proposes a method of estimating approxi- 
mately the apparent distance at which the moon seems to 
different people to be in the sky. This means consists in looking 
at the moon steadily until the retina is ciently fatigued to 
produce am “‘accidental” image or ghost. The observer must 
then turn his gaze to a blank wall, on which he will see the 
accidental image projected as a tinted patch of the same shape 
as the moon. He is then to retreat from, or advance to, the 
wall until this image appears to him to be of the same size as the 
moon itself did. The distance measured off between the observ, 
and the wall will be the same as that at which he unconsciously 
takes the moon to be. One of the sons of the author having 
made this experiment, found the distance to be in his case about 
fifty metres. This seems a small distance, but it was the result 
of a single experiment under circumstances which were not 
very favourable. M. Plateau concludes the brief memoir on the 


subject, presented by him to the Belgian Académie, by cautioning 
all persons who may be interested in the subject to take care in 
repeating the experiment lest the great brilliance of the luminary 
should damage their sight. 

. M, REYNIER recommends as a powerful and constant battery 
fou electric light work a modified Daniells’ cell, in which the 
zinc is immersed m a solution of caustic soda placed in a rectan- 
gular porous cell of parchment paper. The electromotive force 
of this combination varies from 1°47 to 1°35 volis, and the 
resistance may be less a Thomson's tray battery. The actual 
energy which a cell of this battery would furnish is calculated to 
be twice that of the ordinary round Bunsen cell. 


A FEW months Prof, Boltzmann of Vienna published a 
calculation of the vodiy of the electric curent in a conductor 
based upon the discovery of Mr. E. H. Hall that a magnet acts 
upon a current in a conductor, tending to alter its path in the 
substance of the conductor. In the July number of the American 
Sournal of Science Mr. Hall combats Boltzmann’s calculation,- 
and shows that by parallel reasoning a current should tend to 
urge forward with considerable force the conductor through 
which it flows; which mechanical effect is certainly non-existent. 
Mr. Hall now gives us the very interesting additional piece of 
information that the displacing force exercised by the magnet 
gpon the current in the conductor js in an opposite direction in 
gold to what it is in iron—ygperh is also quite irreconcilable with 

oltzmann’s theory. ø 

AN improved centrifugal machine for schools is described in 
the Nachrichten of the Gottingen Society of Sciences (No. 9), 
by Herr W. Holtz, The driving-wheel runs in a vertical plane, 
and the quick axis may (with one and the same length of cord) 
be set either in a horizontal or a vertical plane, and higher or 
lower, also at varled distance from the frame of the machine; 
further, it can be so rotated that an object to be rotated with it 
can be suspended fromit. On the same axis and of equal size with 
the lange driving-wheel, but independent of it, rans another 
grooved wheel. The endless cord passes under these and round 
two smaller wheels higher up, one of which is on the axis to be 
quickly rotated (which 1s setin amovable support). The machine 
has been patented in Germany. 


IN a communication to the Gottingen Society of Sciences 
(Wachkr., No. 13), Herr Wohler st that with aluminiom alone 
and with very few elements, a anie battery may be formed 
of strength sufficient to deflect a magnetic needle strongly, 
decompose water, and raise a thin platinum yiet to glow. In a 
cylindmcal glass vessel holding very dilute muriatic acid or 
dilute soda lye, is placed a roll of sheet aluminium, and within 
this a porous cell containing concentrated nitric acid and, a 
smaller roll of alaminium. A projecting piece of the nretal from 
each roll is inserted in a circular cover of _ebonite. 


DURING a recent thunderstorm at Hamburg the British Consul, 
Mr. Pogson, observed the phenomenon of St. Elmo’s fire playing 
above the tip of the spire of a church three-quarters ef a mile 
away. Twenty times within one hour a pale bluish ball of light 
resembling in tint the flame of burning potassium was seen, It 
appeared to be spherical ın form, and from three to six feet in 
diameter, It seemed to hover above the spire without touching 
it, and lasting about {rty seconds at each time of appearance. 


Apropos of the approaching meeting of the British Association 
at Swansea, we may note that on the occasion of the last meeting 
at Swansea of the Association, in 1848, a paper was read by 
Mı. F. Wishaw “On the Telekouphon, or Speaking Tele- 
graph.” This antedates Philip Reis’s ‘‘Telephon” by several 
years, ° 

ANOTHER improved bichromate battery is announced, this 
time by the Silvertown Company. In no essential ct does 
this battery differ from the form known as “‘ Fuller's battery,” 
save in the addition of certain ‘‘ exciting powders ” to the hquids, 
a ‘grey compound” being dissolved in the mner cell in which 
the a ted zinc is , and 2 ‘fred compound” in the 
outer with the carbon-rod. The use of dilute sulphuric 
acid ig avoided by employing the ‘‘grey compound;” the 
avowed aim of this change is the increase of internal conduc- 
tivity. The result is certainly an jncrease of cost. 

SPEAKING of bichromate batteries, it appears to us that the 
true function of the porous cell now usnally loyed with them 
is entirely misunderstood. The bichremate® solution, as reduced 
by the zinc in the cell om standing, is a colloidal substance, The 
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porous cell prevents this from mixing with the 
solution outside, and thus enables the operator to remove the 
exhausted portion, 

AN adaptation of the telephone to the needs of deaf ns 
has been brought out by one H. G. Fiske of Springfield [Massa. 
chusetts). To the centre of the disk of the receiving telephone 
is attached a short rod of wood, ebonite, or other elastic hard 
- material which can be held between the teeth, The sonorous 
vibrations imparted to the disk by the magnet are thus transmitted 
mechanically to the auditory nerves through the teeth and the 
bones of the skull The advantages are probably limited, since, 
as experiments with the audiphone have shown, only a small 
percentage of truly deaf persons retain the power of hearing 
through the teeth. In the greater majority of cases it is the 
auditory nerve itself, not the mechanical adjustments and auditory 
apparatus of the ear, that is the cause of deafness, 








oe GEOGRAPHICAL NOTES 


Some modifications have been made in the composition of the 
fifth International Expedition to Central Africa. Lieut. Haron, 
who was to have formed part of the expedition, will only join 
his companions at a later period gn the Upper Congo. He is 
charged, meantime, with a secret mission to Africa, for the 


accomplishment of which abeat ten months are necessary, After® 


the termination of this mission he joip the expedition, M. 
Harou will embark about the 23rd for his hew destimation. We 
learn that Dr. Dutrieux, who had to return from Africa to Bel- 
gium to recruit bis health, is about to return to Africa to take 
part in the service for the abolition of slavery, at the head of 
which is Col. Sala. He had begun when in Africa a dictionary 
of the Suaheli language, so common all over Central Africa, 
Although mcomplete, the Executive Committee of the Associa- 
tion have decided to print the dictionary asit is, and put itin the 
hands of travellers for correction and completion, 

THE Bereg states that next autumn Baron Nordenskjold will 
visit St. Petersburg to make preparations for his proposed ex- 
pedition to the New Siberian Islands in 1882, the expenses of 
which will be borne by the Russian merchant, M. Sibiriakoffi 
Nordenskjold will go to the mouth of the Lena overland, and 
thence embark for his destination. 


THE Congress of Freficheocieties of Geography was held 
this year at Nancy during the first week of August. M. 
Levasseur, hono; president, gave an address, in which he 
reviewed the progr% realised by the creation of so many geo- 
graphical societies. In the evening the members were iñvited 
to the Town Hall, where they were entertained by M. Volland, 
“‘thamayor, A number of toasts were delivered by his Worship, 
as well as by M. Levasseur and others. 

A LETTER from Dr. Matteucci, written in May [last, fintimates 
the arrival of the expedition under Prince Borghese at El Hasher, 
the capital of Darfur, and the approaching departure for Wadai, 
Dr. Matt@ucci remarks on the almost absolute want of water in 
Darfur, and the consequent recent cultivation of water-melons by 
the natives as far as the arid soil will permit. They also utilise the 
Baobab tree in a curious manner. Hollowing out the huge 
trunk of the older trees by fire, they by some prehistoric primi- 
tive method get the hollow trunk filled wih water during the 
rainy season, the water keeping sweet for eight months, The 
people of Darfur, Dr. Matteucci says, are still in a primitive 
uncorrupted condition, a contrast to the Egyptianised natives of 
Kordofan. 

M. BISCHOFFSHEIM pays the nses of M? G, Capu, a 
young geologist and botanist, who accompany M, de Ujfalvy 
on his new mission to Central Asia, referred to last week ; M. 
Gabriel Bovalt, as topographer and naturalist, will also accom- 
pany the mission. 





THE ALG OF THE SIBERIAN POLAR SEA* 


BEFORE the voyage of the Vega our knowledge of the alge 
of the Siberian Polar Sea outside the Kara Sea was limited 

to the fact of their existence in Tschan Bay and along the coast 
between that bay and the mouth of the Kolyma. This in- 
formation was obtained by Baron Maydell, the leader of a 
scientific expedition sent out in 1869, under the auspices of 
1 Abstract of i cgmmunication by Dr. F. R. Kjellman in 
“‘ Ofvers, af Kongl Vet. Akad. Forhand] ,”” 187g. = 
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Peninsula, A statement previously made by Matiuschin, one of 
Wrangels companions during his Siberian journey, that algee 
exist at Tschaun Bay, was thereby confirmed. Maydell brought 
home with him only three incomplete specimens of alge, which 
lee obtained from a native living at Cape Schelagskoj. From the 
description given by him they appear to belong tg the genera 
Alaria and Laminaria. s 

From observations made during the voydfe of the Vega it 
appears that alge exist at several places along the whole 
coast of the Siberian Polar Sea. They occur almost exclusively 
within the sublittoral region, In the elittoral area, which was 
the best and most completely examined during the expedition, 
Dr. Kjellman found only at two places, viz., between Port 
Dickson and Tajmur Island, an exceedingly scanty flora 
consisting of three praes two Floridese—Lithothamnson poly- 
morphum and Phyllophora interrupta—and a Pheozoosporacea 
—Lithoderma fatiscens, The littoral region along the north 
coast of Siberia is, like that of the coasts of Novaya Zemlya and 
clearly for the same reasons, nearly everywhere devoid of algz. 
Only at two places did Dr. Kje find traees of a strand 
vegetation, ey consisted of two small green alge, Entero- 
morpha compressa and Urospora penicilis{grinis, both known 
from the same region in other parts of the North Polar Sea, 
Fucacese occur nowhere within the littoral region, not a single 
individual of this group having been found at any of the places 
visited between Bort Dickson and Koljuschin Fjord near 
Behring’s Straits, , To the east of this fjord there was found in 
the sublittoral region in limited quantity Fucus evanescens, 
which is extensively distributed in the North Polar Sea. In the 
sublittoral belt of the bottom, too, the vegetation in the Siberian 
Polar Sea is very scanty. Dr, Kjellman had not an.oppor- 
tunity of examining any region where the flora was not 
considerably poorer in individuals than in those places on the 
coasts of Spitzbergen and Novaya Zemlya where alge are pretty 
abundant. The eastern portion of the sea appears to be some- 
what less poor in alge than the western. e places where 
they most abounded were Cape Irkajpij—Cook’s North Cape 
(N. L. 68° 55 W. L. 179° 25), and the mouth of Koljuschin 
Fjord. From the natives settled between this fjord and Cape 
Serdze, situated about fifty miles to the east of it, Dr, Kjellman 
repeatedly obtained during the first half of 1879 very masses 
of , which appears to show that a pretty abundant vegetation 
crane is to be found at certain places along this part of the 
coast. There are not wanting, however, in the western part of 
the Siberian Sea some comparatively very good places for algæ. 
One sucit at least was found, viz., the region round Taymur 
Island, between Port Dickson and Cape Chelyuskin, 

The species that occurred most frequently were Polysiphonia 
arctica, Rhodomela tenuissima, a variety of Rhodomela subfusca, 
Sarcophyllis arctica, Phyllophora interrupta, species belongmeg 
to the family Lammarier, Sphacelaria arctica, and Phloeospora 
tortilis. The Laminariee give in general their stamp to the 
vegetation; at one place however Phyllophora interrupta, at 
another the above-mentioned variety of Rhodamela subfusca 
occurred in quantity surpassing that of the Laminariez. 

OF this family six species were found, viz., four species of 
Laminaria: Z. Agardhit, L, cuneifolia, L, soliduneula, and one 
belonging to the digitata group, in which Dr, Kjellman believed 
that he recognised the Z. atro-fulva of J. G. ardh, and two 
species of Alaria, one standimg near to 4. esculenta, the other 
corresponding in much to 4. musæfolia, but probably belonging 
each to species allied to these, and yet incomplet@y known, 
which occur in the north part of the Pacific. The distribution 
of the Laminaria along the north Siberian coast is different. 
Laminaria solidungula occurs both east and west of Cape 
Chelyuskin, Zaminaria Agardin was found only at that 
promontory and at a couple of places west, but nowhere east 
of it. Eastward it if replaced by Z. cuneifola, found first at 
Irkajpij and afterwards east of it ın comparatively large §uantities. 
Both the two species of Alaria and Laminaria atro-fulva appear 
also to be confined to the eastern portion of the Siberian Polar 
Sea. None of them wese seen west of Irkajpij. Some of the 
species already mentioned as occurring most frequently enter 
into the composition of the vegetation in different proportions 
east and west of Cape Chelyuskin. Polysiphonia arctwa and 
Phyllophora interrupta werg more gommon west; Rhodomela 
tenuissima again more numerous east of the northernmost point of 
Asia, Phlocospora tortilis was nowhere seen east of Tajmur Island, 


‘hor Sarcophyltis arcteca and the variety of Rhodomela subfusca west 
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of Irkajpij. Hence it follows that the algal flora differs in its 
composition in a noteworthy degree in the eastern and western 
portions of the Siberian Polar Sea, 

It has been stated that an abundance of large-sized luxuriant 
plants is a characteristic of the Arctic alge, In this respect 
the vegetation of the Siberian Sea is considerably behind that in, 
other parts of the North Polar Sea. The largest alga seen by 
Dr. Kjell was 2 Laminaria Agardhii, whose length was 210 
and greatest breadth 37 centimetres. Among the many speci- 
mens of Z. cundfolia examined there was none more than half 
so large as this. Z. solidungula is about as large as middle- 
sized specimens of this plant from the coasts of Spitzbergen and 
Novaya Zemlya, about 90 centimetres long and 15 to 20 broad. 
The two species of Alaria, when they are largest, are about a 
metre in length. Other alge almost without exception are 
stunted in comparison with plants of the same species from other 
portions of the North Polar Sea. 

The collections of alge made by Dr. Kjellman, according to 
the examination to which it has been possible to subject them, 


consist only of thirty-five species, of which there belong to the 
Floridese ia cen iws cee tee tee see TZ 
Fucoidere a aa ce cee ee eevee I6 
Chlorophyllophycese iac ain edad -6 
Phycochronmphycese 


These are not more than half 2s many as are known from the 

Murman and Spitzbergen Seas. With the exception of two, or 

ibly three, species, all also occur in other parts of the North 
olar Sea. 

The western part of the Siberian Polar Sea,tat least to Cape 
Chelyuskin, must doubtless be considered to belong to the terri- 
tory of the Spitzbergen marine flora, though poorer in indi- 
viduals an4 species and more stunted than it. The alge in 
the eastern part of the same sea also in a considerable degree 
correspond with those on the coasts of Spitzbergen and Novaya 
Zemlya, but in the composition of ıts Laminaria vegetation it has 
a trait foreign to the latter, and indicating a connection with the 
algee in the north part of the Pactfic. 





ON THE COMPRESSIBILITY OF GLASS? 


THE following experiments were undertaken with a view to 
determine by actual observation the effect produced on solids 
by hydraulic pressure. The instrument was constructed accord- 
ing to my directions by Mr. Milne, of Milton House, about two 
years ago, but it is only now that I have been able to devote 
myself to its application to the purposes for which it was de- 
signed, It consists of a hydraulic pump, which commpnicates 
with a steel receiver capable of holding instruments of consider- 
able size, and also with a second receiver of peculiar form. This 


receiver consists essentially of a steel tube terminated at each . 


end by thick glass tubes fitted tightly, It is tapped at the 
centre with two holes, the one to establish connection with the 
ump, and the other to admit a pressure-gauge or manometer, 
e steel tube may be of any length, being limited only by the 
exteht of laboratory accommodation at disposal. he tube 
which I am usir at present has a length of a little over six feet, 
and an internal diameter of about three-tenths of an inch. The 
solid to be rimented on must be in the form of rod or wire, 
and must, ithe ends at least, be sufficiently small to be able to 
enter the terminal glass tubes, which have a bore of 0°08 inch, 
and an external diameter of 0'42 inch. The length of the solid 
is such that when it rests in the steel tube its ends are visible in 
the glass terminations, , 
When thejoints have all baen made tight the experiment is 
conducted as follows :— : 
ts A microscope with micrometer eyepiece is brought to bear on 
each end of the rud or wire. These microscopes stand on sub- 
stantial platforms altogether independent of the hydraulic appa- 
ratus. e pressure is now raised to the desired height, as 
indicated by,the manometer, and the ends of Whe rod are observed 
and their position with reference to the micrometer noted. The 
pressure is then carefully relieved and a displacement of both 
ends 1s seen to take place, and its amplitude noted. The sum of 
the displacements oÈ the ends, regard befag had to their signs, 
gives the absolute expansion in thedirection of its length, of the 
glass rod, when the ure at its surface is reduced by the 
observed amount, and consequently also by the compression 
when the process is reversed., As mae case of non-crystalline 
bodies, hke glass, there is no reason way a given pressure should 


* Substance of a paper read before the Royal Society of Ed-nburgh, 
June 2r, by J Y Buchanan. 


< ~ 004868 004868 


produce a greater effect in one direction more than in another, 
we may, without sensible error, put the cubical compression at 
three times the linear contraction for the same pressure. 

As yet I have only experimented on glass, and only on one 
sort, namely, that made by Messrs, Ford and Co, of Edinburgh, 
It contains lead, and is very suitable for glass-blowing OSES. 
I have not yet analysed it, Ihave observed its compressibility 
up to a pressure of 240 atmospheres, and before proceeding to 

her pressures I intend to determine the compressıbdities of 
other solids, especially metals at pressures up to 240 atmo- 
Spheres, The reason for taking this course is that having got 
two glass tubes to stand this pressure I am anxious to wiilise 
them as far as possible before risking them at higher eg, 

The pressurt in these experiments was measured by a mano- 
meter, which consists simply of a mercurial thermometer with a 
stout bulb, which is immersed in the water under pressure, whilst 
its stem projects outside. 

The values of the readings of this instrument were determined 
by comparing it with a piezometer containing distilled water, . 
This piezometer had been compared with others which had been 
subjected to the pressure of very considerable and measured 
columns of water on the sounding-line, 

The mean apparent compressibility of water in glass was thus 
found 1 to be 0°00004868, or, multiplying by 1,000, to reduce the 
number of figures 0°04868 per atmosphere at temperatures from 


f tog C. 3 

The manometer (No2) as compared with this piezometer. 
The temperature of the manometer was 12°5 C., while the 
piezometer was enveloped in ice in the receiver. The ice was 
thus melting under the same pressure as the instrument was 
undergoing, consequently the piezometer was not exposed really 
to precisely the same temperature at each succeeding experiment. 

For our present purpose the effect of the possible variation in 
volume due to this thermic cause is neglgable, and we assume 
that the indications of our piezometer are comparable with those 
obtained in deep ocean waters. In a future communication I 
hope to return to this point, 

In Table I. we have in the first column the number of obser- 
vations meaned for each pressure from which the average values 
of the manometer-reading under A, and of the piezometer- 
indication under H are computed. 

Manometer No. 2, when treated simply as a thermometer, 
showed at atmospherig pressure a ri of one division for a rise 
of 0°233° C. in temperature, Pi eter K, No. 4, was filled 
with distilled water, and contained 7°74 cubic centimetres at o° 
and atmosphetic pressure. It is made of F glass, though . 
not drayvn at the same date as the experimental rod. 


TABLE I,— Comparison of Manometer No. 2 at 12°5° C. with 
Picsometer K, No. 4, tn ice melting under pressure - 











Apparent 
r . . Number |Pressure in contrac- 
Piezometer K, No. 4, contains at 0° and : : 4 
atmospheric pressure 7°74 cub. cent. of ar obser davons of E oE 
ra meaned. No, 2. | tRousand. 
K, No. 4. 
A. H. 
Temperature of manometer 12'5° C, 4 26°08 | 4°0228 
Piezometer immersed wice... 4 30°28 | 4°6534 
Melting under pressure A ie I 36:20 | 55972 
Probable temperature between — 1°. f 
ando Oy se ies ene me ane) f 4008 | 6 r045 
3 50°08 | 76043 
. 3 60°20 | 9'1057 
3 | 708 | 10 5163 
Total number of observations 23 
Mean reading of manometer » | 4361 
Mean apparent contraction of water 
in piezometer t oe .. | 66495 


Dividing the mean apparent contraction of the water in the piezo- 
meter by the apparent compressibility of water in ges (0°04868), 
we have for the pressure corresponding toa rise of 43°61 divisions 
on manometer No. 2 at1a'5°C. ” 


H _ .. 6°6495 


~ 








=I 36;5 atrgospheres. 


t Proc, Royal Seciety of London, 1876, p 162 
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But ag aaa produces a rise of 43°67 divisions on manometer 
No, 2. e have then for the value of one division on the 
manometer— 


5 43°61 

Ilence to convert readings of manometer No, 2 into atmospheres 
we have to multiply by 3°132 the difference between the mano- 
meter reading under pressure and that at atmospheric pressure, 

In another series of experiments piezometer K, No. 4, was 
compared with manometer No. 2, both being ata tem e 
of 12'5° C., and the following results were obtained as the mean 
of nineteen observations :— ` 


Mean rise of manometer No. 2... 
Mean apparent contraction per 


(A) 41°35 divisions, 


thousand of water in pesonte| (H) 5'8782 
Ky, Norg ose ose Lean ae vee 
But from the results in Table I. we have for the pressure in 


- atmospheres— 
P = 3°132 X A = 3'132 X 41°35 = 129°5 atmospheres, 
And the apparent compressibility of water in glass at this tem- 
perature (12°5° C.) in volumes per thousand per atmosphere is— 


= H _ 5°8782 _ o 
P M P 129°5 0°04539. 
We see then that at pressuré up to 240 atmospheres the properfy 
peculiar to water of diminishing if™tompressibility with mse of 
temperature is preserved unimpaired, and the amount of change 
corresponds closely with that found at low pressures in the 
experiments of Regnault and Grassi. 

Table II. the results obtained are summarised. In the 
first column we have the number of the series, and in the second 
the number of observations which constitute the series. Under 
T we have the temperature of the receiver and therefore of the 
rod init. The experiments were made at the temperature of 
the room, which varied very slightly. The arithmetical mean 
of the values of T is 12°-77 C. Under A we have the pressure 
in terms of the seale of the manometer; that is the difference 
between the readings of the manometer when the pressure was 
up and when it was equal to that of the atmosphere. Under P 
(3°132 X A) we have the pressure in atmospheres which is ob- 
tained by multiplying A by 3'132 (see Table I.) Under D we 
have the sum of the expapgions obs at each end in terms 
of the micrometer, divisions Which had identical values, Under 
F we have the values of D reduced. te parts of an inch by multi- 
plying them b 17, Under Q we have the greatest devia- 
tions from the nfean amongst the individual observations forming 
this particular series. R represents this deviation as a percentage 
of the total expansion (F). Under H we have the lmear com- 
pressione(in inches) of a rod one million inches long under a 
pressure of P atmospherés. K. is the corresponding value for 
one atmosphere, and N = 3K is the cubical compression of the 
glass per million per atmosphere, 

The tptal expansion on D was determined by observing the 
expansion at each end and adding them together. These parea 
expansions were not always, nor indeed often, of exactly the 
same extent; the excess was sometimes on the one side and 
sometimes on the other. The effect of the rise of pressure is to 
extend the containing tube and to compress the contained rod, 
On the relief of pressure the tube shortfns again and the rod 
recovers its length, and there is necessarily a sliding of the one 
or the other, and fit depends entirely on minute local circum- 
stances whether the rod finds it easier to return to its original 
relative position or to another, In some experiments made pre- 
viously to those quoted in Table IT. the rod had freater freedom 
of «notion longitudinally, and it happened several times that it 
crept bodily to the one end, necessitating the opening of the 
apparatus to replace it in a position suited to observation. After- 
wards stops were placed in the tube, which, while setting limits 
to the crawling motion, did not in any way interfere with the 
expansion and contraction, The results of these previous ‘exe 
periments are not included in the table, becanse they were merely 
tentative with a view to learning the details of the’ kind of 
experimentation ; and further, because in the microscope at the 
east end the power used was very low, and the mitrometer 
insufficiently delicate. ` 

The micrometers used ware : at the east end a photographic 
copy of Hartnack’s eyepiece micrometer, and at the west end 
one of Morz’s.q They were both compared, and the values of 
their divisions ag @sed determined by com 
micrometer of Smith and Beck, obliguely ent 





me by my friend 


n with a stage,| crystal. 


Dr. William Robertson, who had very carefully verified its 
graduations, It ıs remarkable as a comcidence that the values 
of the divisions turned ont to be identical, namely, 0000417”. 

In the observations recorded I made no attempts to subdivide 
the micrometer divisions further than to estimate a half. As 
the micrometer readings are not affected directly by the pressure, 
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© values of their divisions as used were identical One division m the eye-piece 


glass rod experimented on 75'05 inches. Diameter af ditm o'28 inches. Weight of rod 209°5 









Compression of rod. 











TABLE IL—Summary of Experiments on the Compression produced on a Glass Rod by Pressures up to 240 Atmospheres 
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the deviation per cent, should be, fs it is, the less the higher the 
pressure ; and there is no doubt that the higher the pressure is 
the greater 1s the accuracy of the observation. The only way in 
which the pressure affects the reading of the micrometer is that 
when it is sufficiently high it produces a microscopic distortion 
of the tube which Aeri the point very slightly ont of focus, 
This is remedied by a slight touch of the fine-adjugtment screw 
of the microscope. 

The general result of these experiments is that the linear com- 
preasibility of the glass aes on ig 0°96 and its cubical 
compressibility 2°92 per ion, i 
* Grassi? gives ad the means of his observations at pressures up 
to ten atmospheres ; 

Glass... 2°25 
So that our results 


1 Aus. Chim, Phys., (18x) [3], 31, P- 477- 


we 0 wv. 2'804 and 2°8584 
aad with those found by him for 
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We bave then the apparent ‘compressibility 


of water in glass at 25°C... 0°04868 
Add compressibility of glass ... 0°00292 
True compressibility of water at 2°5° C. ... 0'05160 
And the apparent compressibility of water 
REIZ Cris: 46 ai aed ai 0°04539 
Add compressibility of glass ... .. «. 0°0Q292 
True compressjpility of water at 12°5° C. ... 0°04831 


Grassi gives*the following values for the true compressibility 
of water at various tenperatures :— 


BLD Oii aien «Wee ene vas Gove OORT 
AG AI Coes vee: ses Sees vee eee? 00499 
Mean ... 0 wae „ 00507 
At to? Coe u a ane 00480 
At 134 C i ead 0°0477 
Mean ... 0'0478 


My results agree very closely with these. 

Before concluding I would call attention to a very curious 
phenomenon which I have never seen noticed, namely, the 
peculiar oise which accompanies the relief of pressure in a 
mixture of ice andewater. 

In comparing the Piezometer K No. 4, in melting ice with the 
manometer at 12°5° C,, I proceeded gradually from lower to 
higher pressures, Wita the e which was relieved was 
100 or 120 atmospheres, I thought I noticed a slight nose. On 
raising the pressure higher the noise became more and more 
distinct, until when the pressure relieved was over*200 atmo- 
spheres, it was distinctly audible at a distance of § feet or 6 feet. 
It resembles the noise produced by bending a piece of tin back- 
wards and forwards, and is markedly intensified by eee 
the relief, justas the noise made by blowing off steam is intensifi 
by enlarging the outlet. When the relief valve is opened very 
carefully it whi gently but very ae till the pressure 
1s all down. opened comparatively briskly, but still with 
great care, the noise is comparatively loud but more rapidly used 
up. I forbear making any reflections until I have been able to 
study this phenomenon more closely. . 

Pieces of clear ice which had been subjected to high pressure 
in the receiver were finely laminated in parallel planes. Ineach 
piane there was a central patch surrounded near the sides of the 

lock by a ring of spherules, : 
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The annexed figure gives an idea of the arrangement in 
a plane of lamination; the size of the spherules 1s greatly 


ex ated, 

‘tie lamination of ice by pressure in one direction is well 
known, I ant not aware that its production by pressure in all 
directions has wen noticed. Ibepe to pursue my observations 
on this subject. J. Y. BUCHANAN 
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THE CONGRESS OF BOHEMIAN PHYSICIANS 
p AND NATURALISTS , 


"THE first Cengress of Bohemian Naturalists and Physicians 

met at Prague on May 14 last. More than 400 members 
met under the presidency of M, Krejci, M. Eiselt, M. Koristka, 
and M. Studnicka. The first general meeging was opened by 
M. Krejci, Professor of Geology, who delivered an inaugural 
address “f On the share of the Bohemian Nation in the Develop. 
ment of Natural Science.” He showed that not only Bohemian 
workers in science were in the field up to the seventeenth century, 
but that when the Bohemian 'hation, after two centuries of 
political and national slavery, awoke to life again, it very soon 





took its part in the pr of natural scicuce. The names 
of Purkyne, Rokytansky, Skoda, Bohdálek, Pitha, Blazina, 
Safarik, Celakovsky, Fric, Krejcf, Helmhacker, and of man: 
others, are known even beyond the boundaries of Bohemia, 
Many obstacles were placed in the way of these promoters of 
science ; they were not assisted by Government, and even the 
ancient university of Prague was, and indeed is, almost exclu- 
sively German. But in spite of all difficulties scientific progress 
went on steadily, and at present the number of workers in 
scienceuis very fair, Knowing the cosmopolitan character of 
science, the Bohemian nation values equally the progress made in 
England, France, Germany, Italy, and Russia ; it wishes only 
that its own share—if proportionately smmall—may be recognised 
by others. The great es of the world are like the sea, 
which carries the ships and steamers of all nations; but the 
languages and literature, of small nationalities—of the Danes, 
Swedes, Dutch, paper non bic gga Aiba A igating 
and fertilising the continents by which the sea is surrounded, 

On May 15 and 17 sectional meetings took place. On the 
16th the members visited the village Chucu.l, where Prof, ° 
Krejci explained to them the very interesting distortions of the 
silurian strata on the left bank of the river Vitava (Moldau). In 
the evening of the same day the members assembled at a banquet, 
where especially the healths proppsed by Prof. Safarfk were 
heartily responde¢ to. He spoke first of the progress of science 
in Bohema and its relation to scientifre investigation in England 
and France; he then propose the health of the disti hed 
Russian naturalists, refefting chiefly to Mendeleeff, Butleroff, 
Menshutkin, Chebysheff, Shecheneff, Mechnikof, and Kowa. 
lewski ; finally he drank to the Nestor of palæontological research, 
to Joaquin Barrande, whofat Prague has carried out the chief 
part of his scientific work, 

In the first section (medicine) papers were read on purely 
professional subjects. 

The second section was devoted to mathematics, Besides 
several mathematical papas Prof. A tin spoke on cyclones 
and anticyclones; M. Doubrava a paper on electricity ; 
M. Domalıp explained the action of a magnet on a current of 
electricity traversing 8 rarified medium; Prof. Charles Zengef 
gave an account of his method of constructing achromatic lenses 
by means of a combination of crown-glass and certain liquids, 
Excellent microscopic photographs made by the md of these 
lenses were shown. Foy astronomical p s lenses with an 
opening of 2 inches and a focal distan@® of only g inches have 
been constructed according „to this method with complete 
success. 

In the third section (Natural Science) the wing “papers 
were read*:—Prof, Borický, on the structure of the Bohemian 
porphyries. Fle showed that they frequently contain the mineral 
“‘cordierite,” which hitherto had not been, found in Bohemia,” 
According to Prof. Boricky a great part of the Bohemian 
porphyries must be classed as siliceous porphyrites. Prof, Fric 
demonstrated a new genus of the ganoids found at Kounova, 
near Rakovnik. This fish resembles the genus Palæo but 
its scales are very different. He gave to the new genus thehame 
of Trissolepis kounoviensis. x 

M. Bayer gave a report on the characters of the skulls of some 
batrachia, Comparing the skull of the genus Pelobates with 
that of other genera, he found that the skull of Pelobates differs 
essentially from all others and that this genus does sof form the 
connecting link between the Ranidse and the Bufonide. M. 
Hellich read a report on the genital apparatus of the genus 
Cypris. He supplemented the data given by Zenker, and corro- 
borated ine certain sense the new o ations of Weissmann, 
A series of plates belonging to a new work on Bohemian creta- 
ceous Echinodermata was shown by Dr, Ottomar Novák, and, 
their peculiarities were explained. M. Ladislav Duda gave a 
preliminary account of the anatomy of the Bohemian hemiptera, 
especially of the section Scutata. He has discovered on the fore 
feet of vse insects a comb-like apparatus, by means of which the 
insect cleans its tentacles, In Bohemia as yet 401 species of hemi- 
ptera have been found. Prof, Borický showed to the members 
many interesting novelties in mineralogy, as, eg., the Rosslerit, 
a mineral of which as yet only three specimens are known, Dr. 
Vejdovsky exhibited the second of his work on the com- 
parative morphology of the annelids, containing a new system of 
the Oligochæta and their anatomical details, together with their 
affinities to the Turbellaria and vertebrate. Dr. oe 
poses the following arrangement o; new familieg of the Oli- 
gocheeta (1) Amedullata (Aeolosoma), (e) Chete gastrida (3) 

e 
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Discodrilida (Branchiobdella), (4) Naidea, (5) Echytraeida, (6) 
Tubificida, (7) Lumbriculida, (8) Phreorzetida, (9) Criodrilida, 
(10) Lumbricida, M. V. Fric showed to the members a speci- 
men of the body of a er oa four years old, which was 
prepared by the injection of Wickersheim’s conserving fluid. He 
explained all methods hitherto known and used to preserve the 
bodies of animals, and he declared the method of Wickersheim 
to be the best of them. 

In chemistry some interesting papers were read and an 
animated discussion took place on educational and scientific 
questions. . s 

On the 17th the second general meeting took place, Prof, 
Albert, of the Innsbruck University, delivering an address ‘On 
Theory and Practice in University Education.” e 

During the session of the Congress a journal was ey 
containing the abstracts of the papers read before the Congress, 
The addresses of M. Krejci and Dr. Albert, however, were 
printed in extenso, and of the former afterwards also a German 


translation appeared in print. 





SCIENTIFIC SERIALS 


Archives des Sciences Physiques et Naturelles, July 15, No. 
7.—Note on the equilibrium of solids of geat dimensions, by 
M. Cellerier. = Geological description of the Canton of Genew, 
by M. Favre.—Phyto aphy, &ore(M. de Candolle), by M. 
Micheli.—A differenti: ermometer f@. demonstration, by M, 
Dufour.—On the casting of the beak of birds of the Mormonides 
family, by M. Bureau, 

Reale Istituto Lombardo di Scienze e Lettere Rendiconti, vol. 
xiii, Fase. xiii. June 17.—On some trigonometric series, by Prof. 
Beltrami.—Morphological studies on the human body, by Prof, 
De Giovanni.—On the part taken by the pneum ic in death 
by hanging, by Prof. Tamassia.—Iconography of the Laplanders, 
by Prof. Mantegazza.—On reflex arthropathia of urethritis, by 
Prof, Scarenzio.—On a geological congress held at Rome, by 
Prof, Taramelli. 

Fasc, xiv., July 1.—Ossiferous breccia and neolithic station in 
Corsica, by Dr. Major.—On the present geographical distribu- 
tion of Wyctinomus cestonti, Gavi., by Dr. Beltonii—On a 
shower of falling stars observed at Milan on June 22, 1880, by 
S, Fornioni and Prof.@SchjaparelliOn, univocal plane trans- 
formations and particnlarl¥ on involutory, by Prof. Bertini, — 
Notes on the fishes, and in particular on the male eels, observed 
at the Berlin Pyiybition, by Prof. Pavesi. 





` Ț SOCIETIES AND ACADEMIES 
PARIS 


Academy of Sciences, August 9.—M. Wurtz in the chair,— 
The following papers were read:—Summary report of a zoo- 
logicaleexploration in the Bay of Biscay in the Government ship 
Le Travailleur, by M. A. Milne-Edwards.—Experiments tending 
to prove that fowls vaccinated for choleia are refractory for 
charbon, by M. Pasteur.—Results of observations of solar spots 
and faculee during the first two quarters of 1880, by P. Tacchini. 
The numbers indicate rapid increase of solar activity. The days 
without spots form five groups separated by a mean interval of 
twenty-nine days, showing that in one hemisphere (which is that 
visible in the end of last December) the spots were formed with 
difficulty.—On a class of linear differential equations of the second 
order, by M. Brioschi.-Experiments on the discharge in rarefied 
gases, by M. Righi. Zwier alia, the glass seems to become 
IdMinous at the point where it acts as positive electrode. 
During discharge the negative electrode is probably much more 
heated than the positive, The cause of mechanical action of 
the negative electrode is the same as in the radiometer.—On 
some properties of flames, by M. Meyreneuf, The gas which 
feeds a flame is subject to two opposing influences, one creating 
a draught outwards, the other (expansion through combus- 
tion) tending to drive the gas back. By dimmishing the 
rate of outflow without modifying the combustion, one may regu- 
late these movements so as to get vibrations of the nature of 
sound, Better sonorous effects are had by making a flame im- 
pinge on s round rod or omanother flame.—Indices of refraction 
of aqueous solutions of acetic acid and of hyposulphite of soda, 

M. Dimiew—On an improvement of the Bunsen battery 
Azapls, by M? Ducfetet, For acidulated water is substitu 
e 


. 


& I5 per cent. solution of cyanide of potassium, caustic potash, 
marne salt, or ordinary sal ammoniac. The zines need not be 
ed. They are less consumed than in the Bunsen ; the 
intensity of the current is no less, and its constancy is remark- 
able.—On the spectra of ytterbium and erbium, by M. Thalén. 
—On thulium, by M. Cléve.—Researches on the heats of ‘com- 
bustion of some substances of the fat-series, by M. Louguinine. 
—Secondary reaction between sulphuretted hydr and hypo. 
sulphite of soda, by M. Beliamy.—On the acid obtained by M, 
Boutroux in the fermentation of glucose, by*M.Maumend.—On 
a new proces for producing malleable nickel of different degrees 
of hardness, by M, Garnier, This consists in incorporating phos- 
phorus with the nickel (to take up oxygen) ; eg., adding to the 
th of nickek a phosphide of nickel containing about 6 
per cent. phosphorus, Very thin sheets of the material can be 
produced.—On propylnervime, by Mr. Morley.—Influence of 
light on transpiration of plants, by M. Comes. Plants transpire 
more in light than in darkness, and more the intenser the light, 
The more intense the colour of the organ, the greater the trans- 
piration. The luminous rays absorbed alone favour the trans- 
piration.—On the source of muscular work and on supposed 
respiratory combustions, by M. Sanson. ‘The liberation of 
energy is due greatly, if not wholly, to phenomena of dissocia- 
tion similar to those in fermentations ; in presence of anatomical 
elements (blood-corpuscles speeially) the “immediate principles 
of the plasma are dissociated, give carbonic acid and doubtless 
other compounds which borrow oxygen from the hemoglobin 
for their formation, and yield their energy to the muscular 
elements, which<hen manifest it by doing work in contracting, 
or to the blood for maintenance of animal heat,—On the use of 
nitrite of ethyl for rendering contaminated places healthy, by 
M. Peyrusson, It acts lke ozone, but more powerfglly —Com- 
plement of the biological evolution of pucerons of galls of 
poplar (Pemphigus bursarius, Lin.), by M. Lichtenstem.—On 
the affinities of the genns Polygordius with aunelides of the 
family of Ophelide, by M, Giard.—Discovery of new mammalia 
in the phosphate of lme deposits of Quercy (Upper Eocene), 
by M. Filhol,—On the structure and functions of the embryonal 
suspensor in some leguminous plants, by M. Guignard.—On 
deforming pilosism in some plants, by M. Heckel.—On a new 
instrument for pointing guns, by M. Arnoux, 
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DR. BASTIAN ON THE BRAIN 
The Brain as an Organ of Mind. By H. Chailton 
Bastian, M.A, M.D., F.R.S. International Scientific 
Series. {Londgn : Kegan Paul and Co., 1880.) 


WitH0ur preface or other proposition than that 

suggested by the title of his book, Dr. Bastian 
commences to deal with his subject by an inquiry into the 
Uses and Origin and the Structure of a Nervous System. 
His motive, as expressed farther on, in giving such a 
wide scope to himself in his method of exposition was to 
ascertain whether the general similarity in structure of the 
nervous system in the lower animals as compared with 
that of man, “carried with it a general similarity in mode 
of action.” Te all those who, like Dr. Bastian, look upon 
mental phenomena from the evolutionary aspect—aiming 
as they do at redftcing psychology to a more or less 
transcendental branch of physiology—this, 1f not a neces- 
sary, seems at least to be a favourite plan. Such readers 
as require to be initiated into the earliest mysteries of 
zoology and physiology must find this method a useful 
one, inasmuch as by submitting themselves to the 
guidance df an accomplished and trustworthy guide such 
as Dr. Bastian, they are led with ease and interest 
through a field of attractive information to the considera- 
tion of the main problem which the author keeps con- 
tinually in view. To the author himself, however, the 
method is one which is not free from disadvantages. It 
leads him, for instance, at the very beginning of his task 
into the most hypothetical region of evolutionism, namely, 
that which kas to do with the commencement of diver- 
gences from the homogeneous to the heterogeneous in 
structure and function; and so affords to sceptics and 
even to others who may have a stronger predisposition to 
accept his views, an opportunity of assigning to hig argu- 
ment a weakness which is inherent not in the argument 
itself but in the present state of a rapidly-progressing 
branch of science, of which he has submitted a sketch for 
the guidance of his readers. When Dr. Bastian, for 
instance, discusses the method in which muscular tissue 
may be produced by recurring contractions, his language 
is necessanly sò hypothetical that his readers may incline 
to think that a work which commences in such a nebulous 
form can scarcely end in the satisfactory exposition of a 
new philosophy. It is a pity that false conclusions should 
be suggested by sentences which have no direct or essential 
connection with the author’s argument. 

When, however, Dr. Bastjan has disposed of the pre- 
liminary parts of his work he enters with emphasis into 
the statement of his views regarding the Scope of Mind, 
He considers it a “legitimate inference” that the term 
. ** Mind’ no more corresponds to a definite self-existing 
principle then the word ‘ Magnetism, ” * He repeats the 
demonstration of the fallacy which pervades every region 
of introspective metaphysics (H) that, namely, of regarding 
all mental phenomena as being limited or bounded by 
the sphere of consciousness; and, with admirable clear- 
ness, expands into a definition the title of his work. 

“Tn treating of ‘The Brain as ap Organ of Mind,’” he 
says ‘it will be understood that we use the word ‘organ’ 
merely in the sense that it is a part whose molecular 
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changes and activities constitute the essential correlatives 
(the italics are ours) of those phases of Consciousness 
known as Sensations, Emotions, Thoughts, and Volitions, 
as well as of a considerable part of the sum total of those 
other related nerve actions which are unattended by 
Consciousness, and whose results form, in accordance 
with the views above stated, so large a proportion of the 
phepomena comprehended under the general abstract 
word ‘ Mind?” 

This sentence expresses admirably the position which 
has been arrived at by all who have studied psychology 
from the biological point of view, and it is difficult to 
understand how such a moderate statement of the rela- 
tionship of Mind to Brain should require in Dr. Bastian’s 
and other recent books to be supported by an imposing 
presentation of facts relating to the comparative anatomy 
and physiology of the nervous system. 

Dr. Bastian’s volume is a valuable and opportune addi- 
tion to the International Scientific Series. It will supply 
aewant which has been much fel,,by specialists as well as 
by general readers who have been desirous of obtaining 
a knowledge of the Spinions held by exponents of this 
line of thought—a class of writers whose style is apt to 
be obscure, and whose writings are too frequently con- 
tained in scattered and unattainable periodicals. The 
writer of this work deserves to be complimented on the 
success with which he has propounded his own special 
views regarding brain functions without assigning to them 
such an undue predominance as to rob his work of the 
credit of being a fair and comprehensive statement of 
what has been discovered and believed by other workers 
in the same field. Dr. Bastian writes in all departments 
of his subject with that ease and clearness which are 
indicative of perfe¢t Imowledgy elf in anything this 
statement does not hold good the exception could be 
made only with regard to an apparent tgadency to do 
some little injustice to the views of Hughlints-Jackson by 
attaching a meaning to some of his tems which 15 too 
bald and mechanical. Dr. Bastian himself excludes the 
processes taking place in the Motor Centres of the Cere- 
brum from “the cerebral substrata of Mind,” and he 
cannot consequently be expected to lavish much sympathy 
on doctrines of an opposite tendency. 

“The Cerebral substrata of Mind, he says, “in no 
way include, as the writer believes, the processes taking 
place in the Motor Centres of the Cerebrum wheresoever 
they may be situatedy Mental operations, in other words, 
can no longer be legitimately postulated as being in part 
immediately due to the activity of Motor Centres, Nor 
can ‘ideal’ words be rightly described as ‘motor pro- 
cesses” This‘s a point so fundamental that in regard to 
it there should be no misunderstandings or ambigui#®s 
other than those which may be inherent in the subject 
itself.” 

Similarly the author speaks of “Mind as comprising 
the results of all nerve actions, other than those of out- 

going currents.” To us this exclusion of the motor 
element from the constitution of mind and the range of 
mental phenomena appears somewhat arbitrary, and, 
from an evolutionary point of view, unnatural; but the 
opponents of Dr. Bastian’s views S will prefer to fight their 
own battle, and the question is one which ag yebhas not 
Been sufficiently discussed to justify% crifical judgment. 
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Some of the last chapters of this excellent work are 
specially rich in information and suggestiveness. That 
on “ Will and Voluntary Movements” deals lucidly with 
a difficult subject; and the chapters on “Speaking, 
Reading, and Writing,” and on “ The Cerebral Relations 
of Speech and Thought” contain much valuable informa- 
tion regarding the physiology and pathology of intellectual 
expression and the hght which they throw upon the nature 
of mind as a function of the brain—a phrase which must 
be read subject co the explanation which Dr. Bastian 
gives of the title of his work. There may be some reason 
to doubt whether transcendental metaphysicians will be 
prepared to admit that their belief in mind as an entity 
has been so completely destroyed, as Dr. Bastian thinks, 
by the demonstration of the doctrine of unconscious 
cerebration and the consequent vitiation of all deductions 
drawn exclusively from within the range of consciousness; 
but there is no room for doubt that metaphysicians of 
all shades must make themselves familiar with such 
researches as those embodied in Dr. Bastian’s work. 
Should they fail to do so they must be prepared to find 
their carefully-nurtured speculations exposed to many 
severe rebuffs, and open at all times to that kind of 
merciless danger which theories experience when they 
run against conflicting facts. 

This work is the best book of its kind. It is full, and at 
the same time concise; comprehensive; but confined to 
a readable limit; and though it deals with many subtle 
subjects it expounds them in a style which is admirable 
for its clearness and simplicity. 


LETTERS TO THE EDITOR 
The Editor does not hold himself responsible for ofunions expressed 

[ by his correspondafts, @Veither can hf: alah to return, or 
to correspond with the writers of, rejected manuscripts. No 
notice 18 K of anonymous commuttications. 

[The Editor urgi requests correspondents to keep their letters as 
short as rosibi 2 pressurton his space is so great that it 
ts impossible otherwise to ensure the a, ance even of Cot 

= mynications containing interesting and novel facts.] 


Eozoic and Paleozoic 


PERMIT an old worker in fossils to protest mildly against the 
slapdash manner in which writers sometimes hit off great 
palsxorftological questions, In your review of Roemer’s valuable 
‘*Letheea Palecozoica” it is stated that in regard to Aoscom 
canadense, he ‘‘accepts the verdict of Mobius against its organic 
origin, and rejects it from the list of palsozoic fossils.” Now 
as to the acceptance of the ‘‘ verdict” in question, I have nothing 
to say, except that the naturalist to om are assigned the 
functions of judge and jury in the case very obviously lacks 
some of the qualifications for that high office, and has not been 
recognised by those best qualified to understand the case of 
Eosoon, But why Roemer or your reviewer should ‘‘reject Korson 
from the list of palseozoic fossils” I am at a loss to understand. 
Age writer on zoic fossils, Roemer has nothing to do with 

. It belongs to that great series of eozoic or archsean 
formations which peces the palæozoic, and which probably 
re ts quite as long a period. Little comparatively is known 
of ,the fossils of these oldest rocks; but what we do know of 
their Zosv0n, Archaospherina, Spiral arenicolites, and Aspi- 
dela, and of their immense deposits of graphitised plants, 
is sufficient to assure us that the life of the eozoic period was 
very different from that of the paleozoic; Zozoon, whatever 
its nature, is one of the most characteristic of these eozoic 
fossils. It has been recognised through a great vertical thick- 
ness of beds, and over so wide areas, that it is now equally 
characteristic of eozoic rocks in Canada and Brazil, in Bavaria 
and in Scandinavia, Further, it has obviously been connected 
with the accuffulgtion „of some of the greatest limestones of 
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One can excuse a palæontologist familiar only with mesozoic 
or kainozoic fossils, when he doubts as to the organic nature of 
such obscure markings as O/dhamtia, or even as to those wrink- 
lings and scratchings on Cambrian slates which are recognised 
as trilobites and sponges; but we never think of asking him to 
accept or reject them as mesozoic fossils, In like manner those 
who are working out the dim traces of life remaining in the 
eozoic rocks will be content if geologists who soarcely conde- 
scend to recognise these great formations in their ements 
will abstain in the mean time from pronouncthg judgment on 
eozoic remains supposed to be organic. 

To us in Canada who have long regarded the eozoic forma- 
tions as being qarte as important in a physical point of view as 
the palseozoic, $ is a matter of congratulation that they are now 
attracting so much of the attention of British geologists, Their 

ontology, it is true, is still meagre, but our knowledge of it 
is gradually increasing, and those who have lived to see the 
Cambrian fauna grow from nothing to its present satisfactory 
condition need not despair of the Laurentian or Huronian. 

Montreal, August 5 J. W. Dawson | 





. Algæ 
I NOTICE in NATURE, vol. xxii, p. 31g, that amongst other 


subjects you answer inquiries ab®ut minute alge.” 

I venture to send you herewith specimens of one of the Oscil- 
latoriaceze, which I believe is rare. Fn form it is nearest to what is 
described in'the ‘‘Micrographical Dictionary” as ‘‘ Spirulina 
oscillarcides” (Turp. 2), but it is very much larger. When two 
oo and intertwine they formacable. Under an }th objective it 

a most striking object; it has the characteristic deep blue- 
green colour, and also its movements. ° 

I shall be glad to know if it has been described by any one. 

G, F, CHANTRELL 

St. James’s Mount, Liverpool, August 6 


[The alga is Spirulina jenneri, Kutz, and the SpiriHum pennert, 
Hassall. It is described in the “Fresh Water ” of the 
latter author, and the description occurs also in Rabenhorst’s 
** Alge aque-dulcis.” n i 

During this , ina paper read by the Rev. J. E. Vize at the 
Montgomery Society, and printed in their Proceedings, it is 
called Spirulina oscillaricides, but it is larger, and ntore distinctly 
articulated than that species. The figure given by Mr. Vize is 
accurate. It is not very common, but we have heard of it in 
two or three localities during the past twelve months.—ED.] 





Lightning Conductors 
I SHALL feel exceedingly obliged if you will have the kindness 


to reply to the following question :—The painter of my villa (Villa 
Cal Y having taken the Lberty to i t the chain of the lighining 
condetor attached to my house, I should like to know whether 


it will interfere with the efficiency of the apparatus. 
CATHERINE MCPHERSON DE BREMON 

Biarritz, August 5 . 

[å coat of paint on a light: conductor will not at all affect 
its efficiency. It will protect it from rust, which of course is an 
advantage. But if the note is to be read literally and a chain is 
used as a conductor, it is the worst possible form, and it ought 
to be changed for a continuous conductor, The links of a 
chain only touch each other at foints, so that even a link made 
of half an inch in diameter of metal is reduced to the size of less 
than yy of an inch of metal. We would rather trust to a copper 
wire of yy than to a Zink of much larger size. A point of great 
importance is to have a good discharge in the earth, either wet 
wail or a large quantity of metal joined to the conductor,—ED. ] 





Strange*Method of Crossing a Torrent 


REFERRING to the inquiry of your correspondent as to the 
existence in modern times of the practice of carrying a stone to 
steady oneself whilst crossing a torrent, I may state that it is 
well known to the inhabitants of mountainous districts, and 
though practically it may not often have to be resorted to in 
Switzerland, where the streams are mostly well bridged, I have 
myself been glad to adopt it in Dauphiné, As, however, a 
weight on the head or sheulders would, by raising the centre of 

vity, rather diminish than add to the steadiness of the bearer, 
it is more usual to fill the lower side pockets of the coat, and per- 
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haps take a large stone in each hand, and I have certainly found | tion for all comers, thanks to the really warm local 


this useful in traversing rapid glacier streams when mid-thigh deep. 
Frenchay, near Bristol, August 18 F. F. TUCKETT 





Fascination 


Is it a fact that snakes can fascinate birds? With reference 
to the fascinfnon of man, the ingenious explanation offered in 
NATURE, vol. xgii.*p. 338, seems to me unsatisfactory, in that 
ut supposes the individual fascinated to be self-conscious in a 
degree necessary for the consideration which of two courses to 
adopt to escape danger. This supposition implies an amount 
of self-consciousness which surely is absent Im such cases as 
nairated? I have frequently experienced this fascination when 
standing on the railway platform as the engine was steaming in, 
and with myself at those times ıt was to be accounted for by the 
absorption of attention by the external object, litle ben left jor 
self. That cries for assistance showed consciousness of danger, 
as in cases mentioned by Mr. Curran in NATURE, vol. xxii. 
p. 318, might be explained by the fact that these would follow 
on a much less, attention to self than would be required for 


” movement to carry the body out of danger, Indeed they would 


be the outcome of fæling rather than of ¢hought. This view 
seems to be borne out*by the very description of those fascinated, 
eg., “have had their senses so engaged by a shell in its 
descent,” ‘whose every gyration in the air he could count” 
(NATURE, vol. xxi. p. 318), and it is expressed definitely by 
Mr. Spencer (“Principles of Psychology,” vol. gi. p. 438) :— 

‘* When the external object or act is an astounding one, the 
observer partially loses consciousness of himself. He is, as we 
say, Jost in wonder, or has forgotten himself; and we describe 
him as afterwards returning to himself, recollecting himself. In 
this state, the related impressions received from the external 
object, joined with representations of the objective changes about 
to follow, monopolise consciousness, and keep out all those 
feelings and ideas which constitute self-consciousness. Hence 
what is called ‘fascination ;’ and hence the stupefaction on 
witnessing a tremendous catastrophe. Persons so ‘possessed’ 
are sometimes killed from the inability to recover self-conscious- 
ness in tune to avoid danger.” RICHARD HODGSON 


Cambridge, August 17 





“ Hyper-Space” 

IF some one learned in many dimensions would throw some 
light on rudimentary contour lines in hyper-space, it would 
doubtless interest many readers of NATURE, and inconceivably 
yours, VAI 

August 9 





THE BRITISH ASSOCIATION 


“THE fiftieth Annual Meeting of the British Association 
was opened yesterday evening at Swansea, when 
Prof. Allman resigned the presidential chair to Prof. 
Ramsay, who gave his inaugural address. 

At midday on Monday the reception rooms at the 
Agricultural Hall, St. Helen’s Road, were formally opened 
for the transaction of the business of the Association, 
under the direction of Mr. Gordon, the permanent under- 
secretary of the general staff, and the local honorary 
secretaries, p: Wm. Morgan and Mr. James Strick, and 
their efficient local staff. The hall, our Swansea corre- 
spondent informs us, is admirably situated on the border- 
line that separates the business part of the town from the 
west end residential suburbs, and the conveniences of the 
place are augmented by a good line of tramway and a 

‘temporary -stand in front, and telegtaph, telephone, 
and post-office within the building. The arrangements 
had been brought to avery creditable state of comple- 
tion by Monday, and the visitors have been pouring 
into the town steadily since Saturday. The suburban 
watering-place of Oystermouth, or The Mumbles, and 
many others of the favourite summer resorts of Gower 
are to overflowing, but in the more immediate out- 
skirts of the town, on the ‘gently"Sloping hill-sides that 
offer such excellent fresh air and such extended prospects 
of landscape and sea-view, there is ample accommoda- 


hospitality and to the careful arrangements of the Local 
Committee. - 

A fair number of papers are down for reading in the 
various sections, the usually popular section of geography, 
however, exhibiting a sad dearth of contributions; we 
trust things may look brighter here before the end of the 
meeting. 


s 

INAUGURAL ADDRESS OF ANDREW CROMBIE Ramsay, LL.D., 
F.R.S., V.P.G.S., DIRECTOR-GENERAL OF THE GEO- 
LOGICAL SURVEY OF THE UNITED KINGDOM, AND OF 
THE Mousf#um oF PRACTICAL GEOLOGY, PRESIDENT 


On the Recurrence of Certain Phenomena in Geological Time 


IN this address I propose to consider the recurrence of the 
same kind of incidents throughout all geological time, as exhibited 
in the various formations and groups of formations that now 
form the known parts of the external crust of the earth, This 
kind of investigation has for many years forced itself on my 
attention, and the method I adopt has not heretofore been 
attempted in all its branches, In older times, Hutton and 
Playfair, in a broad and general manner, clearly pointed the way 
to the doctrine of uniformity of action and results, thoughout 
afi known geological epochs down td®the present day ; but after 
a time, lke the prophetg of old, they obtamed but shght atten- 
tion, and were almost forgotten, and the wilder cosmical theories 
of Werner more generally ruled the opinions of the geologists of 
the time. Later stil, Lyell followed in the steps of Playfarr, 
with all the advantages that the discoveries of Wiliam Smith ' 
afforded, and aided by the labours of that band of distinguished , 
geologists, Sedgwick, Buckland, Mantell, De la Beche, Mur- 
chison, and others, all of whom some of us knew. Notwith- 
standing this new light, even now there still lingers the relics of 
the belief (which some of these geologists also maintained), that 
the physical phenomena which produced the older strata were 
not only different in kind, but also in degree from those which 
now rule the external world. Oceans, the waters of which 
attained a high temperature, attended the formation of the 
primitive crystalline rocks. Volcanic eruptions, with which 
those of modern times are comparatively msignificant, the sudden 
upheaval of great moantain chains jhe sar more rapid decom- 
position and degradation of rocks, ind, as a consequence, the 
more rapid deposition of sirata formed from their waste—all 
these were assumed as certainties, and still lingee"in some parts 
of the world among living geologists of deservedly high reputa- 
tion. The chief object of this address is, therefore, to attempt 
to show, that whatever may have been the state of the world 
long before geological history began, as now written“th the 
rocks, all known formations are comparatively so recent in 
geological time, that there is no reason to believe that they were 
produced under physical circumstances differing either in kind 
or degree from those with which we are now more @r less 

ar. 

It is unnecessary for my present pose to enter into de- 
tails connected with the recurrence of marine formations, since 
all geologists know that the greater part of the stratified rocka 
were deposited in the sea, as proved by the molluscs and other 
fossils which they conte, and the order of their deposition and 
the occasional stratigraphical breaks in succession are also familiar 
subjects, What I have partly to deal with now, are exceptions 
to true marine stratified formations, and after some other 
important questions have been considered, I shall proceed to 
discuss the origin of various non-marine deposits from nearly the 
earliest known time down to what by comparison may almost #e 
termed the present day, 

Metamorphism.—All, or nearly all, stratified formations have 
been in a sense metamorphosed, since, excepting certain lime- 
stones, the fact of loose incoherent sediments having been by 

sure and other agencies turned into solid rocks constitutes a 
kind of metamorphism. This, however, is only a first step 
toward the kind of metamorphism the frequent ‘recurrence of 
which in geological time I have now to insist upon, and which 
iħplies tat consolidated strata haye undergone subsequent 
changes of a kind much more remarkable. 

Common stratified rocks chiefly consist of marls, shales, slates, 
sandstones, conglomerates, and limestones, generally distinct 
and definite; but not infrequently a stratum, @ strata, may 
partake of the characters in varied proBortiofts of two or more 
of the above-named species. It is from such strata that meta- 
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morphic rocks have been produced, exclusive of the metamorphism 
of igneous rocks, on which I will not enter. These may be 
looked for in every manual of geology, and usually they may be 
found m them. f 
As a general ule, metamorphic rocks are apt to be much con- 
~ torted, not only on a lange scale, but also that the individual 
layers of mica quartz and felspar in gneiss are bent and folded 
in @ great number of minute convolutions, so small that they 
may be counted by the hundred in a foot or two of rock. Such 
metamorphic rocks are often associated with masses of granite 
both in bosses and in interstratified beds or layers, and where 
the metamorphism becomes extreme it is often impossible to 
draw a boun line between the gneiss and the granite ; while, 
on the other hand, ‘it is often impossible to draw any true 
boundary between gneiss (or other metamorphic rocks) and the 
ordinary strata that have undergone metamorphism, Under 
these circumstances it is not surprising that when chemically 
analysed there is often little difference in the constituents of the 
sunmetamorphosed and the metamorphosed rock. This is a 
point of some importance in relation to the origin and non- 
primitive character of gneiss and other varieties of foliated strata, 
„and also of some quartzites and crystalline limestones, 

I am aware that in North America formations consisting of 
metamorphic rocks have been stated to exist of older date than 
the Laurentian gneiss, ‘andeunder any circumstances it is obvieus 
that vast tracts of pre-Laurentian land must have existed in all 
regions, by the degradation of which#sediments were derived 
wherewith to provide materials for the deposition of the originally 
unaltered Laurentian strata, In England, Wales, and Scotland 
attempts lave also been made to prove the ce of more 
ancient formations, but I do not consider the data provided 
sufficient to warrant any such conclusion, In the Highlands of 
Scotland, and in some of the Western Isles, there are gneissic 
rocks of pre-Cambrian age, which, since they were first described 
by Sir Roderick Murchison in the North-west Highlands, have 
“been, I think justly, considered to belong to the Laurentian 
series, unconformably underlying Cambrian and Lower Silurian 
rocks, and ag yet there are no sufficient grounds for dissenting 


from his conclusion that they form the oldest known rocks in | 


the British Islands. 

It is unnecessary here to discuss the theory of the causes that 
produced the metamorphism of stratified rocks, and it may be 
sufficient to say, that®*un@er the influente of deep underground 
heat, aided by moisture, sandstones have been converted into 
quartzites, estones have become crystalline, and in shaly, 
slaty, and ose rocks, under like circumstances, there is 
little or no development of new material, but rather, in the 
main, a rearrangement of constituents according to their 
schemijcal affinites in rudely crystalline layers, which have very 
„Often been more ‘or less developed in pre-existing planes of 
bedding. . The materials of the whole are apprommately the 
same as those of the unaltered rock, but have been re-arranged 
in layers, for example, of quartz, felspar, and mica, or of 
hornDlende, &c., while other minerals, such as schorl and 
garnets, are of not infrequent occurrence. 

It has for years been an established fact that nearly the whole 
of the mountain masses of the Highlands of Scotland (exclusive 
of the Laurentian, Cambrian, and Old Red Sandstone forma- 
tions) mostly consist of gneissic rocks @f many varieties, and of 

uartzites and a few bands of ine limestone, which, from 

e forth shore i the edge of the Old Red Sandstone; are 
repeated again and again in stratigra’ convolutions t 
and small. Many large bosses, veins, Pad dykes of granite are 
associated with these rocks, and, as already stated, it sometimes 

pens that it is hard to draw a geological line between granite 

gneiss and vice versd. These rocks, once called Primary or 
Primitive, were first proved by Sir Roderick Murchison to be of 
Lower Silurian thus revolutionising the geology of nearly 
one-half of Scotland, To the same age belongs by far the 
oe part of the broad hilly region of the south of Scotland 
that lies between St. Abb’s Head on the east and the coast of 
ee and Wigtonshire on the west. In the south-west part 
.of this’ district, several great masses of granite rise amid the 
Lower Silurian rocks, which in their neighbourhood pass into 
mica-schist, and even into fine-grained gneiss. . 

In Cornwall the occurrence of Silurian rocks is now well 
known. They are of metamorphic character, and partly a550- 
ciated with ite; and at Start Point, in South Devonshire, 
the Silurian hawe been metamorphosed into quartzites, 

In parts of the Cambrian areas, Sjlurian rocks in contact with 


s 


granite have been changed into crystalline hornblendic gneiss, 
and in Anglesey there are lage tracts of presumed Cambrian 
strata, great part of which have been metamorphosed into 
chlorite and mica-schist and gneiss, and the same is y the 
case with the Lower Silurian rocks of the centre of the island, ` 
where it is almost impossible to disentangle them from the 
associated granite. 

In Ireland similar metamorphic rocks are confipon, and, on 
the authority of Prof, Hull, who knows them well, the following 
statements are founded :—‘‘ Metamorphism in Ireland has been 
geographical and not stratigraphical, and seems to have ceased 

efore the Upper Silurian period, * 

“The epoch, of greatest metamorphism appears to have been 
that which intervened between the close of the Lower Silurian 
periód and the commencement of the Upper Silurian, taking the 
ormations in ascending order. 

“It is ag yet undecided whether Laurentian rocks occur in 

. There are rocks in north-west Mayo very like those in 
Sutherlandshire, but if they are of Laurentian age they come 
directly under the metamorphosed Lower Silurian rocks, and it 
may be very difficult to separate them. è 

í Camb; le and green grits are not metamorphosed in 
the counties of Wicklow and Dublin, but the same beds at the 
southern extremity of county, Wexford,*near Carnsore Point, 
have been metamorphosed into mica-schist and gneiss. 

“In the east of Ireland the Lower Silurian grits and slates 
have not been metamorphosed, except where in proximity to 
granite, into which they insensibly pass in the counties of 

icklow, Du Westmeath, Cavan, Longford, and Down ; 
but in the west and north-west of Ireland they have been meta- 
morphosed into several varieties of schists, hornblende-rock, and 
gneiss, or foliated granite.” F 

It would be easy to multiply cases of the metamorphism of 
Silurian rocks on the continent of Europe, as, for example, in 
Scandinavia and in the Ural Mountains, where, according to 
Murchison, “by following its masses upon their strike, we 
are assured that the same zone which in one tract has a 
mechanical aspect and is fossiliferous, graduates in another 
parallel of latitude into a metamorphic crystalline condition, 
whereby not only the organic remains, but even the original im- 
pe of sedimentary origin are to a great degree obliterated.” 

same kind of phenomena are common in Canada and the 

United States ; and Medlicott and Blanford, in ‘‘ The Geology 
of India,” have described the thorough metamorphism of Lower 
Silurian strata into gneiss and syenitic and hornblende schists.” 

. In Britain none of the Upper Silurian rocks have undergone 
any serious change beyond that of o consolidation, but in 
the Eastern Alps at Gratz, Sir Roderick Murchison has described 
both Upper Silurian and Devonian strata 'interstratified with 
separate courses of metamorphic chloritic schist, 

ugh has now been said to prove the frequent occurrence of 
metamorphic action among Cambrian and Lower and Upper 
Silurian strata. 

If we now turn to the Devonian and Old Red Sandstone strata 
of England and Scotland, we find that metamorphic action has 
also been at work, but in a much smaller degtee. In Cornwall 
and Devon five great bosses of granite stand out amid the strati- 
fied Silurian, Devonian, and Carboniferous formations. Adjoin- 
ing or near these bosses the late Sir Henry De la Beche remarks, 
that ‘‘in numerous localities we find the coarser slates converted 
into rocks resembling mica-slate and gneiss, a fact particularly 
well exhibited in the neighbourhood of Meavy, on the south-east 
of Tavistock,” and ‘‘near Camelford we observed a fine arena- 
ceous and micaceous granwackes turned into a rek resembling 
mica-slate near the granite.” Other cases are given by the same 
author of slaty strata turned into mica-schist and gneiss in rocks 
now generally considered to be of Devonian age, 

The Devonian rocks and Old Red Sandstone are of the same 
geological age, h they were deposited under different con; 
ditions, the first being of marine, and the latter of fresh-water 
origin. The Old Red Sandstone of Wales, England, and Scot- 
land has not, as far as I know, suffered any metamorphism, 
excepting in one in the north-east of Ayrshire, near the 
sources of the Avon Water, where a large boss of granite rises 
through the sandstone, which all round has been rendered 
coyealliite with well-developed crystals of felspar. 

On the continent of Europe a broad area of Devonian strata 
lies on both banks of the Rhine and the Moselle. Forty years 
ago Sedgwick and Murchison described the crystalline quartzites, 
chlorite, and micaceous slates of the Hundsruck and the Taunus, 
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and from personal observation I know that the rocks in the 
country on either side of the Moselle are, in places, of a foliated 
or semi-foliated metamorphic character. In the Alps also, as 
already noticed, metamorphic Devonian strata occur interstrati- 
fied with beds of metamorphic schists, and, Sir Roderick adds, 
“we haye ample data to am that large portions of the Eastern 
Alps... aft occupied by rocks of true palæozoic age, which 
in many parts haye passed into a crystalline state.” 

I know of no case in Britain where the Carboniferous strata 
have been thoroughly metamorphosed, excepting that in South 
Wales beds of coal, in the West of Caermarthenshire and in 
South Pembrokeshire, gradually pass from so-cajled bituminous 
coal into anthracite. The same is the case in the United States, 
in both instances the Carboniferous strata being exceedingly dis- 
turbed and contorted. In the Alps, however, Sir Roderick 
Murchison seems to have believed that Carboniferous rocks may 
have been metamorphosed: a circumstance since undoubtedly 
proved by the occurrence of a coal-measure calamite, well prs- 
served, but otherwise partaking of the thoroughly crystallin e 
character of the.gneiss in which it is imbedded, and which was 
shown to me by the late Prof, Gastaldi, at Turin. 

I am well acquainted with all the Permian strata of the British 
Islands and of variofs parts of Continental Europe, and no- 
where, that I have seen, have they suffered from metamorphic 
action, and strata of this age are, I believe, a> yet unknown in the 
Alps. This closes the list of metamorphism of Palzuzoiec strata, 

I will not attempt (they are so numerous) to mention all the 
-regions of the world in which Mesozoic or Secondary formations 
have undergone metamorphic action, In Britain and the non- 
monntanong pats of France they are generally quite unaltered, 
but in the Alps it is different. There, as every one knows who 
is-familiar with that region, the crystalline rocks in the middle of 
the chain have the same general strike as the various eee 
stratified formations. As expressed by Murchison, ‘‘as we fol- 
low the chain from north-east to south-west we pass from the 
clearest types of sedimentary rocks, and, at length, in the Savoy 
Alps, are immersed in the highly-altered mountains of Secondary 
limestone,” while ‘the metamorphism of the rocks is greatest 
as we approach the centre of the chain,” and indeed any one 
familiar with the Alps of Switzerland and Savoy knows that a 
process of metamorphism has been undergone dy all the Jurassic 
rocks (Lias and Oolites) of the great mountain chain. Whether 
or not any strata of Neocomian and Cretaceous age have been 
well metamorphosed in this region I am unable to say; but it 
seems to be certain that the Eocene or Lower Tertiary Alpine 
formation, known as the Flysch, contains beds of blackeschists 
which pass into Lydian stone, and also that in the Grisons it has 
been converted into gneiss and mica-schist, a fact mentioned by 
Studer and Murchison. T also have seen in the country north of 
the Oldenhorn nummulitic rocks so far foliated that they formed 
an imperfect gneiss. 

In Tierra del Fuego, as described by Darwin, clay slates of 
early cretaceous date pass into gneiss and mica-slate with 
gamets, and in Chones Islands, and all along the great Cordil- 
era of the AndéS of Chili, rocks of Cretaceous or Cretaceo- 
oolitic age have been metamorphosed into foliated muica-slate 
and. gneiss, accompamed by the presence of granite, syenite, and 
greenstone. 

This ends my list, for I have never seen or heard of metamor- 
phic rocks of later date than those that belong to the Eocene 
series, Enough however has been said to prove that from the 
Laurentian epoch onward the phenomenon of extreme meta- 
morphism of Strata has been of frequent recurrence all Hirough 
Palæozoic and Mesozoic times, and extends even to a pmt of the 
Eocene series equivalent to the soft unaltered strata of the 
formations of the London and Paris basins, which, excepting for 
their fossil contents, and sometimes highly-inchned positions, 

«look as if they had only been recently depositgd. 

Volcanoes.-«-The oldest volcanic products of which I have 
personal knowledge are of Lower Silurian age. These in Wales 
consist of two distinct series, the oldest of which, chiefly formed 
of felspathic lavas and volcanic ashes, lie jn and near the base 
of the Llandeilo beds, and the second, after a long interval of 
repose, were ejected and intermingled with the strata forming 
the middle part of the Bala beds, The Lower Silurian rocks of 
Montgomeryshire, Shropshire, Radnorshire, Pembrokeshire, 
Cumberland, and Westmorelarfd are t a great extent also the 
result of volcanic eruptions, and the same kind of volcanic rocks 
occur in the Lower Silurian strata of Ireland. I know of no 
true volcanic rocks in the Upper Silurian series. 








In the Old Red Sandstone of Scotland Javas and volcanic 
ashes are of frequent occurrence, interstratified with the ordi- 
nary lacustrine sedimentary strata, Volcanic rocks are also 
intercalated among the Devonian strata of Devonshire. I know 
of none in America or on the continent of Europe. 

In Scotland volcanic products are common thronghout nearly 
the whole of the Carboniferous sub-formations, and they are 
found also associated with Permian strata, 

I,now come to the Mesozoic or Secon epochs, Of 
Jurassic age (Lias and Oolites), it is stated by Lyell with some 
doubt, that true volcanic products occur in the Morea and also 
in the Apennines, and it seems probable, as stated by Medlicott 
and Blanford, that the Rajmahal traps may also be of Jurassic 


age. 

In the Cordillera of South America, Darwin has described a 
great series of volcanic rocks intercalated among the Cretaceo- 
oolitic strata that forms so much of the chain; and the same 
author, in his ‘f Geological Observations in South America,” 
states that the Cordillera has been, probably with some quiescent 
periods, a source of volcanic matter from an epoch anterior to 
our Cretaceo-oolitig formation to the present day. In the 
Deccan volcanic traps rest on Cretaceous beds, and are overlaid 
by Nummulitic strata, and, according to Medlicott and Blanford, 
these were poured out in the interval Jeteen Middle Cretaceous 
and Lower Eocene times, 

In Europe the only instance I know of a volcano of Eocene 
age is that of Monte Bolca near Verona, where the volcanic 
products are associated with the fissile limestone of that area, 

The well-preserved relics of Miocene volcanoes are prevalent 
over many parts of Europe, such as Auvergne and The Velay, 
where the volcanic action began in Lower Miocene times, and 
was continued into the Pliocene epoch. The volcanoes of the . 
Eifel are also of the same general age, together with the ancient 
Miocene volcanoes of Hungary, 

The volcanic rocks of the Azores, Canaries, and Madeira are 
of Miocene age, while in Tuscany there are extinct volcanoes 
that began in late Miocene, and lasted into times contempora- 
neous withthe English Coralline Crag, In the north of Spain, 
also, at Olot in Catalonia, there aie perfect craters and cones 
Teraninmg of volcanoes that began to act in newer Pliocene 
times and continued in action to a later geological date. To these 
I must add the great Bulés of Miooge Mava, so well known in 
the Inner Hebndes, on the mainland near Oban, &c., in Antrim 
in the north of Ireland, im the Faroe Islands, Greenland, and 
Franz-Joseph Land, It is needless, and be tiresome, 
further to multiply instances, for enough has been said to show 
that in nearly all geological ages volcanoes have played an im- 
portant part, now in one region, now in another, from, very 
early Palseozoic times down to the present day; and, as far as 
my knowledge extends, at no period of geological history is 
there any sign of their haying played a more important part than 
they do in the epoch in which we live. è 

Mountain Ckains.—The mountain-chains of the world"re of 
different geological ages, some of them cf great antiquity, and 
some of them comparatively modern, 

Tt is well known that in North America the Lower Silurian 
rocks lie unconformably on the Laurentian strata, and also that 
the latter had undergone a thorough metamorphism and been 
thrown into great anticlinal and synclinal folds, accompanied by 
intense minor conyvolutions, before the deposition of the oldest 
Silurian formation, that of the Potsdam Sandstone. Disturb- 
ances of the nature alluded to imply beyond a doubt that the 
Laurentian rocks formed a high mountain-chain of pre-Silurian 
date, which has since constantly been woin away and degraded 
by sub-aerial denudation. d 

In Shropshire, and in parts of North Wales, and in Cumter- 
land and Westmoreland, the Lower Silurian rocks by upheaval 
formed hilly Jand before the ing of the Upper Silurian 
epoch ; and it is probable that the Lower Silurian gneiss of 
Scotland formed mountains at the same time, probably very 
much higher than now, However that may be, it is certain that 
these mountains formed hıgh land before and dung the depo- 
sition of the Old Red Sandstone, and the upheaval of the great 
Scandinavian chain (of which the Highlands may be said to form 
an outlying portion) also preceded the deposition of the Old Red 
Strata. In both of these mountain régions the rocks have since 
undergone considerable movements, which in the main seem to 
have been movements of elevation, a anieg ffrdoubtedly by 
that constant atmospheric degradation to which all high land is 
especially subject, s 

. 
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‘The next great European chain in point of age ıs that of the 
Ural, which according to Murchison is of pre-Permian age, a 
fact proved by the Permian conglomerates which were formed 
from the waste of the older strata. On these they lie quite 
unconformably and nearly undisturbed on the western flank of 
the mountains. 

In North America the great chain of the Alleghany Mountains 
underwent several disturbances, the last (a great one) haviog 
taken place after the deposition of the Carboniferous rocks, and 
before that of the New Red Sandstone. The vast mountainous 
region included under the name of the Rocky Mountains, after 
several successive disturbances of upheaval, did not attain its 
present development till after the Miocene or Middle Tertiary 
epoc 

Pin South America, notwithstandıng many oscillations of level 
recorded by Darwin, the main great disturbance of the strata 
that form the chain of the Andes took place apparently in post- 
crelaceous times. 

The Alps, the rudiments of which began in more ancient 
times, received their greatest disturbance and upheaval in pot 
Eocene days, and were agun raised at least 5,000 feet (I believe 


much more) at the close of the Miocene epoch. The Apennines, ` 


the Pyrenees, the Carpathians, and the great mountain region on 
the east of the Adriatic‘rad, southward into Greece, are of the 
same general age, and this is also the case in regard to the Atlas 
in North-Africa, and the Caucasus on tle borders of Europe and 
Asia. In the north of India the history of the Great Himalayan 
range closely coincides with that of the Alps, for while the most 
powerful known disturbance and elevation of the range took 
place after the close of the Eocene epoch, a subsequent elevation 
occurred in post-Miocene times closely resembling and at least 
equal to that sustained by the Alps at the same period. 

It would probably not be difficult by help of extra research to 
add other cases to this notice of 1ecurrences of the upheaval and 
origin of special mountain chains, some of which I have speken 
of from personal knowledge ; but enough has been given to show 
the bearing of this question on the argument I have in view, 
namely, that of repetition of the same kind of events throughout 
all known geological time. 

Salt and Salt Lakes—I now come to the discussion of the 
circumstances that produced numerous recurrences of the deve- 
lopment of beds of vitiou salts (chiefly*common rock-salt) in 
many formations, which it will be seen aie to a great extent 
connected with continental or inlaid conditions. In compara- 
tively rainless countries salts are often deposited on the surface 
of the ground by the effect of solar evaporation of moisttire from 
the soil. Water dissolves certain salts in combination with the 
ingredients of the underlymg rocks and soils, and brings it to the 
surface, and when solar evaporation ensues the salt or salts are 
deposited on the ground. is is well known to be the case in 
and near the region of the Great Salt Lake in North America, 
and in South America in some of the nearly rainless districts of 
the C6rdillera, extensive surface-deposits of salts of various 
kinds are common. The surface of the giound around the Dead 
Sea is also in extra dry seasons covered with salt, the result of 
evaporation, and in the upper provinces of India (mentioned by 
Medlicott and Blanford) ‘‘many tracts of land in the Indo- 
Gangetic alluvial plain are rendered worghless for cultivation by 
an efflorescence of salt known in the North-West Provinces as 
Reh,” while every geographer knows that in Central Asia, from 
the western shore of the Caspian Sea to the Kinshan Mountains 
of Mongolia, with rare exceptions nearly every lake is salt in an 
area at least 3,500 miles in length. This circumstance is due to 
the fact that all so-called fresh-water springs, aud therefore all 
riers, contain small quantities of salts ın solution only appre- 
ciable to the chemist, and by the constant evaporation of pure 
water from the lakes, in the course of time, it necessarily happens 
that these salts get concentrated in the water by the effect of 
solar heat, and, if not already begun, precipitation of solid salts 
must ensue. 

The earliest deposits of rock-salt that I know about have been 
described by Mr. A. B. Wynne of the Geological Survey of 
India, in his memoir ‘‘ On the Geology of the Salt Range in the 
Punjab.”? The beds of salt are of great thickness, and along 
with gypsum and dolomitic layers occu: in marl of a red colour 
like our Keuper Marl. is colour I have for many years con- 
sidered tp be, in certain cases, apt to indicate deposition of 


1M: earlier notices and descriptions of ghe Salt Rango might be quoted, 
but Mr. Wynne’s is enough for my purpose 
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with respect to these strata in the Punjab Salt Range, authors 
seem to be in doubt whether they were formed in inland lakes 
or in lagoons near the seaboard, which at intervals were lable 
to be flooded by the sa, and in which in the hot seasons salts 
were deposited by evaporation caused by solar heat. For my 
argument, it matters bat little which of these was the true 
physical condition of the land of the time, thouglfel incline to 
think the inland lake theory most probable. lhe age of the 
strata associated with this salt is not yet certainly ascertained, 
In * The Geology of India” Medhcott and Blanford inchne to 
consider them of Lower Silunan age, and Mr. Wynne, m his 
ee of the Salt Range,” places the salt and gypsum beds 
doubtfully on the same geological horizon, 

The next salt-bearing formation that I shall notice is the 
Salina or Onondaga Salt Group of North America, which forms 
part of the Upper Silurian rocks, and lies immediately above 
the Ni Limestone. It is rich in and in salt-brine, 
often of a very concentrated character, ‘‘ which can only be 
derived from original depositions of salt,” and it is also supposed 
by Dr. T. Sterry Hunt to contain solid rock-salt 11§ feet in 
thickness at the depth of 2,085 feet, near Saginaw Bay in 
Michi 


In the Lower Devonian stratwof Russia*near Lake Ilmen, Sir 
R. Murchison describes salt springs at Starai Russa. Sinkings, 
‘(made in the hope of penetrating to the source of these salt 
springs,” reached a depth of 600 feet without the discovery of 
rock salt, ‘and ve are left in doubt whether the real source of 
the salt is in the lowest beds of the Devonian rocks or even in 
the Silurian system.” 

In the United States brine springs also occur in Ohio, Penn- 
sylvania, and Virginia, ım Devonian rocks, $ 

In Michigan salts are found from the Carboniferous down to 
the Devonian series; and in other parts of the United States, 
Western Pennsylvania, Virginia, Ohio, Illinois, and Kentucky, 
from the lower Coal-measures salts are derived which must have 
been deposited in inland areas, since even in the depths of inland 
seas that communicate with the great ocean, such as the Medi- 
terranean and the Red Sea, no great beds of salt can be depo- 
sited. Before such strata of salt can be formed, supersaturation 
must have taken place. 

In the North of England, at and near Middlesborough, 
deep bore-holes were made some years ago in the hope of reach- 
ing the Coal-measures of the Durham coal-field. One of them 
at Salthome was sunk to a depth of 1,355 feet. First they 
passed through 74 feet of superficial clay and gravel, next 
through about 1,175 feet of red sandstones and marls, with beds 
of rock-salt and The whole of these strata (excepting 
the clay and gravel) evidently belong to the Keuper marls and 
sandstones of the upper part of our New Red series, Beneath 
these they passed through 67 feet of dolomitic limestone, which 
in this neighbourhood forms the upper part of the Permian 
series, and beneath the limestone the strata consist of 27 feet of 
sum and rock-salt and marls, one of the beds of rock-salt 
ving a thickness of 14 feet. This bed of Rermian salt is of 
some importance, since I have been convinced for long that the 
British Permian strata were deposited, not in the sea, but in salt 
lakes comparable in some respects to the great salt lake of Utah, 
and in its restricted fauna to the far greater salt lake of the 
Caspian Sea. The gypsum, the dolomite or magnesian lime- 
stone, the red marls covered with rain-pittings, the sun-cracks, 
and the impressions of footprints of reptiles made in the soft 
sandy marls when the water was temporarily lowered by the 
solar hg sabes of successive Summers, all point to the fact 
that our Permian strata were not deposited in the sea, but in a 
salt lake or Jakes once for a time connected with the sea. The 
same may be said of other Permian areas in the central parts of 
the Continent of Europe, such as Stassfurt and Anhalt, Halle 
and Altern in Thugingia, and Sperenberg, near Berlin, and also 
in India,? . 
Neither do I think that the Permian strata of Russia, as 
described by Sir Roderick Murchison, were necessarily, as he 
implies, deposited in g wide ocean. According to his view all 
marine life universally declined toa minimum after the close of 
the Carboniferous period, that decline beginning with the Per- 
mian and ending with the Triwsic e . Those who believe 
in the doctrine of evolution will find it hard to accept the idea 
which this implies, nam@fy, thaf all the prolific forms of the 
Jurassic series sprang from the scanty faunas of the Permian 


t See “ Physical Geology and Geography of Great Britain,” sth edition, 
where the question is treated m more detail. ` 
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and Triassic epochs. On the contrary, it seems to me more 
rational to attribute the poverty of the faunas of these epochs 
to accidental abnormal condibons in certain areas, that for a 
time ially disap du the deposition of the conti- 
nenta] Muschelkalk which te: absent in ihe British Triassic 
series. 

In the whole of the Russian Permian strata only fifty-three 
species were known at the time of the publication of ‘Russia 
and the Ural Mountains,” and I have not heard that this scanty 
list has been subsequently increased. I am therefore inclined 
to believe that the red marls, grits, sandstones, conglomerates, 
and great masses of gypsum and rock-salt wereall formed in a 
flat inland area which was occasionally liable to be invaded by 
the sea during intermittent intervals of minor depuession, some- 
times in one area, sometimes in another, and the fauna small in 
size and poor in numbers is one of the results, while the depo- 
sition of beds of salt and um is another. If so, then in 
the area now called Russia, in sheets of inland Permian water, 
deposits were formed strictly analogous to those of Central 
Europe and of.Britain, but on a larger scale. 

Other deposits of salt deep beneath overlying younger strata 
are stated to occur at Bromberg in Prussia, and many more 
might be named ag*lying in she same formation in Northern 
Germany, 

If we now turn to the Triassic series it is known that it con- 
sists of only two chief members in Buitain, the Bunter Sand- 

“stones and the Keuper or New Red Marls, the Muschelkalk of 
the Continent bemg absent in our islands. . No salt is found in 
the Bunter Sandstones of England, but it occurs in these strata 
at Schoningen in Brunswick, and algo near Hanover. In the 
lower part of the Keuper series deposits of rock-salt are com- 
mon in England and Ireland, At Almersleben, near Calbe, 
rock-salt is found in the Muschelkalk, and also at Erfuct and 
Slottenheim in Thuringia and at Wilhelmsgluck in Wurtemburg. 
In other Triassic areas it is known at Honigsen, Hanover, in 
middle Kenper beds. In the red shales at Sperenberg and Lieth 
on the Lower Elbe, salt was found at the depth of 3,000 feet, 
and at Stassfurth the salt 1s said to be *‘ several hundred yards 

ck.” 

In Central Spain rock-salt is known, and at Tarragona, Taen, 
and also at* Santander in the north of Spain, all in Triassic 
strata. Other localities may be named in the Upper Trias, such 
as the Salzkammergut, Aussee, Hallstatt, Ischl, Hallein in 
Salzburg, Halle in the Tyrol, and Berchesgaden in Bavaria, 

In the Salt Range of mountains in Northern India salferous 
strata are referred with some doubt by Medlicott and Blanford 
to the Triassic strata, 

In the Jurassic series (Lias and Oolites) salt and gypsum are 
not uncommon. One well-known instance occurs at Berg in the 
valley of the Rhone in Switzerland, where salt is derived from 
the Lias. Salt and gypsum are also found in Jurassic rocks at 
Burgos in Spain. At Gap in France there is gypsum, and salt 
is found in the Austrian Alps in Oolitic limestone. 

In the Cretageous rocks salt occurs, according to Lartet, at 
Jebel Usdom by the Dead Sea, and other authonties state that 
it occurs in the Pyrenees and at Biskra in Africa, where ‘‘moun- 
tains of salt” are mentioned as of Cretaceous age. The two 
last-named localities are possibly uncertain; but whether or not 
this is the case, it is not the less certain that salt has been 
deposited in Cretaceous rocks, and, judging by analogy, probably 
in inland areas of that epoch. 

In the Eogene or Older Tertiary formations, rock-salt is found 
at Cardona in Spain, and at Kohat in the Punjab it occurs at 
the base of Nummulitic beds, It is also known at Mandi in 
India in strata supposed to be of Nummulitic Eocene age. 

The record does not end here, for a zone of rock-salt lies in 
Sicily at the top of the Salina clays in Lower Miocene beds, and in 
Miocene strata gypsum 1s found at several places in Spain, while 
salt also occars in beds that are doubtfully of Miocene age (but 
may be later) at. Wielitzka in Poland, Kalusz in Galicia, 
Bukowina, and elso in Transylvania, 

In Phocene or Later Tertiary formations, thick beds of 
gypsum are known in Zante, and strata of salt occur in 
Roumania and Galicia, while in Pliocene rocks, according to» 
Dana, or in Post-Tertiary beds, aecording to others, a thick bed 
of pure salt was penetrated to a depth of 38 feet at Petit Anse 
in Louisiana. is ends my fist, thdfigh I have no doubt that, 
by further research, many more localities might be given. 
Enough, however, has been done to show that rock-salt (and 
otherssalts) are of frequent recurrence throughout all geological 
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time, and as in my opinion it is impossible thal common salt can 
be deposited in the open ocean, it follows that this and other 
salts must have been precipitated from solutions, which, by the 
effect of solar evaporation, became at length supersaturated, hke 
those of the Dead Sea, the great salt lake of Utah, and in other 
places which it is superfluous to name. 

Fresh-water, Lakes and Estuaries.—I now come to the 

subject of recurrences of fresh-water conditions both in lakes and 
estuaries, In the introduction to the ‘‘ Geology of India,” by 
Messrs. Medlicott and Blanford, mention is made of the Blaini 
and Krol rocks as probably occupying ‘hollows formed by 
denudation in,the old gneissic rocks,” and the inference is drawn 
that “if this be a correct view, it is probable that the cis- 
Himalayan Paleozoic rocks are in great part of fresh-water 
origin, and that the present crystalline axis of the Western 
Himalayas approximately coincides with the shore of the ancient 
Paleozo:c continent, of which the Indian peninsula formed a 
portion.” The Krol rocks are classed broadly with ‘‘ Permian 
and Carboniferous” deposits, but the Blami beds are doubtfully 
considered to belong to Upper Silurian strata, If this point be 
by and by established, this ıs the earhest known occurrence 
of fresh-water strata in any of the more ancient Palsozoic 
formations. 
e It is a fact worthy of notice thetChe colour of the strata 
formed in old lakes (whether fresh or salt) of Palmozoic and 
Mesozoic age is apt to®be ied: a circumstance due to the fact 
that each little grain of sand or mud is usually coated with a 
very thin pellicle of peroxide of iron. Whether or not the 
red and purple Cambrian rocks* may not be partly of fresh- 
water origin, is a question that I think no one but myself has 
raised.? 

There is however, in my opinion, no doubt with regard to 
the fresh-water origin of the Old Red Sandstone, as distinct from 
the contemporaneous marine deposits of the Devonian strata, 
This idea was first started by that distinguished geologist, Dr. 
Fleming, of Edinburgh, followed by Mr. Godwin-Austen, who, 
from the absence of marine shells and the nature of the fossil 
fishes in these strata, inferred that they were deposited, not in 
the sea, as had always been asserted, but in a great fresh-water 
lake or in a series of lakes. In this opinion I have for many 
years agreed, for the nearest analogies of the fish are, according 
to Huxley, the Polypterus of Afin fivers, the Ceratodus of 
Australia, and in less degree the Lepidosteus of North 
America. The truth of the supposition that the Old Red 
Sandstone was deposited in fresh water, is further borne out by 
the ocetirrence of a fresh-water shell, Anodonta jukesti, and of 
ferns in the Upper Old Red Sandstone in Ireland; and the same 
shell is found. at Dura Den in Scotland, while in Cgithness, 
along with numerous fishes, there occurs the small hivalve 
crustacean Estheria murchisonia, 

I think it more than probable that the red series of rocks that 
form the Catskill Mountains of North America (and with which 
I am personally acquainted) were formed in the same mfnner as 
the Old Red Sandstones of Britain; for, excepting in one or two 
minor interstratifications, they contain no relics of marine life, 
while ‘‘ the fossil fishes of the Catskill beds, according to Dr, 
Newberry, appear to represent closely those of the Bntish Old 
Red Sandstone” (Dang). 

The Devonian rocks of Russia, according to the late Sir 
Rodenck Murchison, consist of two distinct types, viz., 
Devonian strata identical in general character with those in 
Devonshire and in various parts of the continent of Europe. 
These are exclueively of a marine character, while the remainder 
corresponds to the Old Red Sandstone of Wales, England, ee 
Scotland. 

At Tchudora, about 105 miles south-east of St. Petersburg, 
the lowest members of the series consist of flag-like, compact 
limestones accumulated in a tranquil sea, and containing fucoids 
and encrinites, together with shells of Devoman age, such as 
Spinfers, Terebratnle, Orthis, Lepteenas, Avicula, Modiola, 
Natica, Bellerophon, &c., while the upper division graduates 
into the Carboniferous series as it often does in Britain, and, like 
the Old Red Sandstone of Scotland, contains only fish-remains, 
and in both countries they are of the same species, ‘‘ Proceed 
ing from the Valdai Hills on the nogh,” the geologist ‘‘ quits æ 
Devonian Zone with a true ‘Old Red’ type dipping under the 

x By Cambrian, I mean only the red and purple rocks of Walgs, England, 
Scotland, and Ireland, older than the Menevign bedg dF any later division 


f the Silurian strata that may chance to rest upon them, ae 
2 “On the Red Rocks of E@gland of older date than the Trias.” Your. 
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Carboniferous rocks of Moscow, and having passed through the 
latter he finds himself suddenly in a yellow-coloured region, 
entirely dissimilar in structure to what he had seen in any of the 
northern governments, which, of a different type as regards 
fossils, is the true stratigraphical egnivalent of the Old Red 
system.” ‘This seems to me, as regards the Russian strata, to 
mean that just as the Devonian strata of Devonshire are the true 
equivalents of the Old Red Sandstone of Wales and Scotlgnd, 
they were deposited under very different conditions, the first in 
the sea and the others in inland fresh-water lakes, At the time 
Sır Roderick Murchison’s work was completed, the almost universal 
opinion was that the Old Red Sandstone was a marine formation, 
In the year 1830 the Rev. Dr, Fleming of Pdinbirgh read a 
paper before the Wernerian Society in which he boldly stated 
‘that the “ Old Red Sandstone is a fresh-water formaton” of 
older date than the Carboniferous Limestone. ‘This statement, 
however,.seems to have made no impression on geologists till it 
was revived by Godwin-Austen in a memoir ‘On the Extension 
of the Coal-menasures,” &c., in the ¥otrnal of the Geological 
Society, 1856, Even this made no converts to what was then 
considered a heretical opinion. I have long held Dr, Fleming’s 
view, and unfortunately published ıt ın the third edition of ‘‘ The 
Physical Geology and Sagra phy of Great Britain,” without g 
the time being aware that d been forestalled by Dr. Fleming 
and Mr, Godwin-Austen, e 


To give anything like a detailed account of all the fresh-water 
formations deposited in estuaries and lakes from the close of the 
Old Red Sandstone times down to late Tertiary epochs is only 
fitted for a manual of geology, and would too much expand this 
address ; and I will therefore give little more than a catalogue of 
these deposits in ascending orde 

In the Coal-measure parts of the Carboniferous series a great 
proportion of the shales and sandstones are of fresh-water origin. 
‘This is proved all over the British Islands by the shells they 
contain, while here and there marine interstratifications occur; 
generally of no great thickness. There is no doubt ‘amon, 
geologists that these Coal-measure strata were chiefly deposited 
under estuarine conditions, and sometimes in lagoons or in lakes, 
while numerous beds of coal formed by the life and death of 
land plants, each undesaidgby the soil on which the plants grew, 
evince the constant recurrence of terrestrial conditions. The 
same kind of phenomena are characteristic of the Coal-measures 
all through North America, and in every country on the continent 
of Europe, from France and Spain on the west to Russia in the 
east, and the same is the case in China and in other areas, 

eIn Scotland, according to Prof, Judd, fresh-water conditions 
occur More or less all through the Jurassic series, from the Lias 
to the Upper Oolites. In England fresh-water strata, with thin 
beds of coal, are found in the Inferior Oolite of Yorkshire, and 
in the middle of England and elsewhere in the Great .Oolite. 
The Perbeck and «Wealden strata, which in a sense fill the 
interval between the Jurassic and Cietaceous series, are almost 
entirely formed of fresh-water strata, with occasional thin maine 
interstratifications. By some the Wealden beds are considered 
to have -been formed in and near the estuary of a great river, 
while others, with as good a show of reason, believe them to 
have been deposited in a large lake subject to the occasional 
influx of the sea. 

In the eastern part of South Russia the Lias consists chiefly of 
fresh-water strata, as stated by Neumayr. 

The Godwana rocks of Central India range from Upper 
Paleozoic times well into the Jurassic strata, co there all hes 
foNmations are of fresh-water origin. Fresh-water beds with 
shells are also interstratified with the Deccan traps of Cretaceous 
and Teitiary (Eocene) age, while 2,000 feet of fresh-water sands 
overlie them. 

In South-Western Sweden, as stated by Mr. Bauerman, “the 
three coal-fields of Hoganas, Stabbarp, and Rodingé lie in the 
uppermost Triassic or Rhætic series.” In Africa the Karoo 
beds, which it is surmised may be of the age of the New Red 
Sandstone, contain beds of coal. In North Ameriga certaip 
fresh-water strata, with beds of lignite, apparently belong to the 
Cretaceous and Eocene epochs, and in the north of Spain and 
south of France there are fresh-water lacustrine formations in 
the highest Cretaceous strata, 

In England he a a Upper Eocene strata are chiefly of 
fresh-water origin, and the same is the case in France and other 
parts of the Continent. Certain fres®-water formations in Cen- 
tral Spain extend from the Eocene to the Upper Miocene strata, 


r 


There is only one small patch of Miocene beds in England, at 
Bovey Tracey, near Dartmoor, formed of fresh-water deposits 
with interstratifed beds of lignite or Miocene coal. On the 
continent of Europe Miocene strata occupy immense independent 
areas, extending from France and Spain to the Black Sea. In 
places too numerous to name they contain bedy of ‘‘ brown 


coal,” ag li al-befis are often 
of great thickness and solidity, In one of ihe pits which I 
descended near Teplitz, in Bohemia, the coal, which lies ina true 
basin, is 40 feet thick, and underneath it there is a bed of clay, 
with rootlets, quite comparable to the underclay which is found 
beneath almost &very bed of coal in the British and other coal- 
fields of the Carboniferous epoch. The Miocene rocks of 
Switzerland are familiar to all geologists who have traversed 
the country between the Jura and the Alps. Sometimes they 
are soft and incoherent, sometimes formed of sandstones, and 
sometimes of conglomerates, as on the Righi, They chiefly 
consist of fresh-water lacustrine strata, with some minor marine 
interstratifications which mark the influx of the sea during 
occasional partial submergences of portions of the area. These 
fresh-water strata, of great extent and thickness, contain beds 
of lignite, and are remarkable for the relies of numerous trees 
and other plants which have b&en described by Prof. Heer of 
Zurich ith his accustomed skill, The Miocene fresh-water 
strata of the Sewalik Hills in India are well known to most 
students of geology, and I have already stated that they bear 
the same 1elatio to the more ancient Himalayan Mountains that 
the Miocene strata of Switzerland and the North of Italy do to 
the pre-existing range of the Alps, In fact it may be safely 
inferred that something far more than the rudiments of our 
present continents existed long before Miocene times, and this 
accounts for the large areas on those continents which are fre- 
quently occupied by Miocene fresh-water strata. With the 
marine formations of Miocene age this address is in no way 
concerned, nor is it essential to my argument to deal with those 
later Tertiary phenomena, which in their upper stages so easily 
merge into the existing state of the world. 

Glacial Pkenomena.—I1 now come to the last special subject 
for discussion in this address, viz., the Recurrence of Glacial 
Epochs, a subject still considered by many to be heretical, and 
which was generally looked upon as an absurd crotchet when, 
in 1855, I first described to the Geological Society boulder-beds 
containing ice-scratched stones and erratic blocks in the Pe:mian 
strata of England. The same idea I afterwards applied to some 
of the Did Red Sandstone conglomerates, and of late years it 
has become so familiar, that the effects of glaciers have at length 
been noted by geologists from older Palzozoic epochs down to 
the present day. 

In the middle of last July I received a letter from Prof. 
Geikie, in which he informed me that he had discovered mam- 
milated moutonnée surfaces of Laurentian rocks, passing under- 
neath the Cambrian sandstones of the north-west of Scotland 
at intervals, all the way from Cape Wrath to Loch Torridon, 
for a distance of about go miles, The mamuilated rocks are, 
says Prof, Geikie, “as well rounded off as any recent roche 
moutonné,” and ‘fin one place these bosses are covered by a 
huge angular breccia of this old gneiss (Laurentian) with blocks 
sometimes 5 or 6 feet long.” This breccia, where it occurs, 
forms the base of the Cambrian strata of Sutherland, Ross, and 
Cromarty, and while the higher strata are always well stratified, 
where they approach the underlying Laurenhan gneiss “they 
become pebbly, passing into coarge unstratified agglomerates or 
boulder-beds.” In the Gairloch district ‘‘it is utterly unstrati- 
fied, the angular fragments standing on end and at all angles,” 
just as they do in many modern moraine mounds wherever large 
glaciers are found, The general subject of Palmozoic glaciers 
has long been familiar to me, and this account of more ancient 
glaciers of Cambrfan age is peculiarly acceptable. 

The next sign of ice in Britain is found in the L8wer Silurian 
rocks of Wigtonshire and Ayrshire. In the year 1865 Mr, 
ie Carrick Moore took me to see the Lower Silurian grapto- 
tic rocks at CorswMil Point in Wigtonshire, in which great 
blocks of gueiss, granite, &c., are imbedded, and in the same 
Ta many similar erratic blocks were pointed out to me by Mr. 


ignite is sometımes called. These 


ames Geikie in the Silurian strata of Carrick in Ayrshire. One 
of the blocks at Corswallpas measured by myself, 1s nine feet in 
length, and the rest are of all sizes, from an inch-or two up to 
several feet in diameter. There is no gneiss or granite in this 
region nearer than those of Kirkcidbrigltehire and Arran, and 
these are of later geological date than the strata amid witch the 
e 
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erratic blocks are imbedded. It is therefore not improbable that 
they may have been derived from some high land formed of 
Laurentian rocks of which the outer Hebrides and parts of the 
mainland of Scotland form surviving portions. If so, then I 
can conceive of no agent capable of transporting large boulders 
and dropping them into the Lower Silurian mud of the seas of 
the time savy that of ice or other floating ice, and the 
same view with regard to the neighbouring boulder-beds of 
Ayrshire is held’ by Mr. James Geikie. If however any one 
will point out any other natural cause still inaction by which 
such results are at present brought about, I should be very glad 
to hear of it, : 

I must now turn to India for further evidence of the action of 
Palæozoic ice. In the Himalayas of Pangi, south-east of Kash- 
mir, according to Medlicott and Blanford, ‘‘ old slates, supposed 
to be Silurian, contain boulders in great numbers,” which they 
believe to be of glacial origin. Another case 1s mentioned as 
occurring in “transition Pade of unknown relations,” but in 
another e they are stated to be ‘‘ very ancient, but no idea 
can be formed of their geological position.” The underlying 
rocks are marked by distinct glacial striations, 

The next case of glacial boulder-beds with which I am ac- 
quainted is found in Scotland, agd in some places in the north 
of England, where they contain what seem to be indistinctly 
ice-scratched stones. I first observed these rocks on the Lam- 
mermuir Hills, south of Dunbar, lying unconformably on Lower 
Silurian strata, and soon infened them to be of glacial origin, a 
circumstance that was subsequently confirmed Š my colleagues 
Prof. and Mr, James Geikie, and is now familar to other officers 
of the Geological Survey of Scotland. 

I know offho boulder formations ım the Carboniferous series, but 
they are well known as occurring ona large scalein the Permian 
brecciated conglomierates, where they consist ‘‘ of pebbles and 
large blocks of stone, generally angular, imbedded in a marly 
paste .. . the fragments have mostly travelled from a distance, 
apparently from the borders of Wales, and some of them are 
three feet in diameter.” Some of the stones are as well scratched 
as those found in modern moraines or in the ordinary boulder. 
clay of what is commonly called the Glacial epoch. In 1855 
the old idea was still not unprevalent that during the Permian 
e and fer long after, the globe had not yet cooled suf- 
ciently to allow of the climates of the external world being uni- 
versally affected by the constant radiation of heat from its 
interior, Fora long time, however, this idea has almost entire] 
vanished, and now, in Britain at all events, it is little if at all 
attended to, and other glacial episodes in the history of the world 
have continued to be brought forward and are no longer looked 
upon as mere ill-yudged conjectures. f 

The same kind of brecciated boulder-beds that “are found in 
our Permian strata occur in the Rotheliegende of Germany, 
which I have visited in several places, and I believe them to 
have had a like glacial origin. 

Mr. G, W. Stow, of the Orange Free State, has of late years 
given most elaborate accounts of similar Permian boulder-beds 
in South Africa? There great masses of moraine matter not 
only contain ice-scratched stones, but on the banks of rivers 
where the Permian rock has been removed by aqueous denudation 
the underlying rocks, well rounded and mammillated, are 
covsred by deeply incised glacier grooves pointing in a direction 
which at length leads the observer to the Pie-Permian mountains 
from whence the stones were derived that formed these ancient 
moraines. 

Messrs. BYanford and Medlicott have also given in ‘‘ The 
Geology of India” an account of boulder-beds in what they 
believe to be Permian stata, and which they compare with those 
described by me in England many years before. There the 
Godwana group of the Talchir strata contains numerous boulders, 
many of them six feet in diameter, and in gne instance some of 
the blocks wene found to be polished and striated, and the underlying 
Vindhyan rocks were similarly marked.” The authors also corre- 
late these glacial phenomena with those found in similar deposits 
in South Africa, discovered and. described by Mr. Stow. 

In the Olive group of the Salt range, escribed by the same 
authois, there is a curious resemblance between a certain con-, 
glomerate ‘‘and that of the Talchir group of the Godwana 

ž y emoi bject js still im manuscript. It is so 
gaia ioe aad danny thet a pany it are of such unusual 
size, that Geological Society could not afford their publication It was 
thought that the Government of the Orange Free State might undertake this 


duty, but the late troubles in South Africa have probably hindered this work 
~it is@o be hoped only for a time. 
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system.” This “Olive.conglomerate” belongs to the Cretaceous 
series, and contains ice transported erratic boulders derived from 
unknown rocks, one of which of red granite ‘‘is polished and 
striated on three faces in so characteristic a manner that very 
little doubt can exist of its having been transported by ice.” 
One block of red granite at the Mayo Salt Mines of Khewra ‘‘is 
7 feet high and 19 feet in circumference.” In the ‘ Transition 
beds” of the same authors, which are supposed to be of Upper 
Cretaceous age, there also are boulder with erratic blocks 
o t size, 

know of no evidence of glacial phenomena in Eocene strata 
excepting the occurrence of huge masses of included gneiss in 
the strata known as Flysch in Switzerland. On this question, 
however, Swiss geologists are by no means agreed, and I attach 
little or no importance to it as affording evidence of glacier ice. 

Neither do I know of any Miocene glacier-deposits excepting 
those in the north of Italy, near -Turin, described by the late 
eminent geologist, Gastoldi, and which I saw under his guidance.. 
These contain many Imge erratic boulders derived from the 
distant Alps, which, in my opinion, were then at least as lofty 
or even higher than they are now, if we consider the 
immense amonnt of denudation which they underwent during 
Miocene, later Tertiary, and post-Tertiary times. i 

eAt a still later date there took p. the north of Europe 
and America what is usually misnamed ‘‘ 7%e Glacial Epoch,” 
when a vast glacial massecovered all Scandinavia and distributed 
its boulders across the north of Germany, as far south as the 
country around Leipzig, when Ireland also was shrouded in 
glacier ice, and when a great glacier covered the larger part of 
Britain and stretched southward, perhaps nearly as far as the 
Thames on the one side, and certainly covered the whole of 
Anglesey, and probably the whole, or nearly the whole, of South 
Wales. This was after the advent of man. 
Lastly, there is still a minor Glacial epoch in progress on the 
and almost unknown Antarctic continent, from the high 
land of which in latitudes which partly lie as far north as 60° 
and 62°, a vast sheet of glacier-ice of great thickness extends far 
out to sea and sends fleets of icebergs to the north, there to melt 
m warmer latitudes. If in accordance with the theory of Mr. 
Croll, founded on astronomical data, .a ‘similar climate were 
transferred to the noithern hemisphere, the whole of Scandinavia 
and the Baltic would” apparently b# co¥ered with glacier-ice, 
and the same would probably be the case with the Faroe 
Islands and great part of Sibéria, while even the mountain tracts 
of Britain might again maintain their minor systems of glaciers. 

Conclusions.—In opening this address I began with the sub- 
ject of the oldest metamorphic rocks that I have seen—the 
Laurentian strata. It is evident to every person who thigks oa 
the subject that their deposition took place far from the beginning 
of recognised geological time, For there must have been older 
rocks by the degradation of which they were formed. And if, 
as some American geologists affirm, there are on that continent 
metamorphic rocks of more ancient dates than the Lautentian 
strata, there must have been rocks more ancient still to afford 
materials for the deposition of these pre-Laurentinn strata. 

Starting with the Laurentian rocks, I have shown that the 
phenomena of metamorphism of strata have been continued from 
that date all through later formations, or groups of forma- 
tions, down to and including part of the Eocene strata. in some 
parts of the world. $ 

In lke manner I have shown that ordinary volcanic rocks 
have been ejected in Silurian, Devonian, Carboniferous, Jurassic, 
Cretaceo-Oolitią Cretaceous, Eocene, Miocene, and Phocene 
times, and from all that I have seen or read of these ancient 
volcanoes I have no reason to believe that volcanic for€es 
played a more important part in any period of geological time 
than they do in this our modern epoch. 

So also mountain chains existed before the deposition of the 
Silurian rocks, others of later date before the Old Red Sandstone 
strata were formed, and the chain of the Ural before the 
deposition of the Permian beds. The last great upheaval of the 
Alleghany Mountains took place between the close of the 
formation of the Carboniferous strata of that region and the 
deposition of the New Red Sandstone, A 

According to Darwin, afte: various oscillations of level, the 
Cordillera underwent its chief uphtaval after the Cretaceous 
epoch, and all geologists know that the Alps, the Pyrenees, the 

i the Himalayas, and othemmo -chains (which 
©% have named) underwent, what seems to have been their chief 
great upheaval after the deposition of the Eocene strata, while 
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some of them were again lifted up several thousands of feet after 
the close of the Miocene epoch: 

The deposition of salts from aqueous solutions in inland lakes 
and lagoons appears to have taken place through all time— 
through Silurian, Devonian, Carboniferous, Permian, Triassic, 
Jurassic, Cretaceous, Eocene, Miocene, and Pliocene epochs— 
and it is going on now. 

In like manner fresh-water and estuarine conditions are found 
now in one region, now in another, throughout all the forma- 
tions or groups of formations, possibly from Silurian times 
onward; and glacial phenomena, so far from being confined to 
what was and is generally still termed “te Glacial epoch, are 
now boldly declared, by independent witnesses’ of known high 
reputation, to begin with the Cambrian epoch, and to have 
occurred somewhere, at intervals, in various formations, from 
almost the earliest Paleozoic times down to our last post-Pliocene 
‘t Glacial epoch.” 

If the nebular hypothesis of astronomers be true (and I know 
of no reason why it should be doubted), the earth was at one 
time in a purely gaseous state, and afterwards in a fluid condi- 
tion, attended by intense heat. By and by consolidation, due to 
poet cooling, took place on the surface, and as radiation of 

eat went on, the outer shell thickened. Radiation still 
ing on, the interio matter decreased in bulk, and, by 
orce of gravitation, the outer shell being drawn towards the 
interior, gave way, and, in parts, got crinkled up, and this, 
according to cosmogonists, was the origin of the earliest moun- 
tain-chains, I make no objection to the hypothesis, which, to 
say the least, seems to be the best that can be offered, and looks 
highly probable, But, assuming that it is true, these hypo- 
thetical events took place so long before authentic geological 
history began, as written in the rocks, that the earliest of the 
physical events to which I have drawn your attention in this 
address was, to all human apprehension of time, so enormously 
removed from these éarly assumed cosmical phenomena, that 
they appear to me to have been of comparatively quite modern 
occurrence, and to indicate that, fiom the Laurentian epoch down 
to the present day, all the physical events in the history of the earth 
have varied neither ın kind nor in intensity from those of which 
we now have experience. Perhaps many of our British geologists 
hold similar opinions, but, if it be so, it may not be altogether 
useless to have considera the various ‘subjects separately on 
which I depend to prove the point I had in view. 
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IN selecting a subject for an address to be given in accord- 
ance with the custom of my predecessors, I was anxious that 
it should be in some way or other connected with the locality 
in which we have met, If I had been adequately acquainted 
with the district, I should have thought it incumbent on me to 
give such an outline of the general geology of the surrounding 
country as would have been useful to those attend this 
meeting. I am, however, practically a stranger to South Wales, 
and must therefore leave that task to others. On reflecting on 
the various subjects to which I might have called your attention, 
it appears to me that I could select one which would be 
eminently appropriate in a town and district,where iron and 
copper are smelted on so large a scale, and, as I think, also 
equally appropriate from a geological point of view. This 
subject isthe comparative structue of artificial slags and 
erupted rocks. In making this choice I was also mfluenced 
by the fact that in my two anniversary addresses as President 
of the Geological Society, I have recently treated on the 
structure and origin of modern and ancient stratified rocks, 
and I felt that, uf in the present address I were to treat on 
certain peculiarities in the structure of igneous rocks, I should 
have described the leading conclusions to which I havg been led 
by studying the microscopical structure of nearly all classes oj 
rocks. It would, however, be impossible in the time now at 
disposal to treat on all the various branches of the subject. 
Much might be said on both the purely chemical and purely 
mmineralofical gspects gf the question ; but though these must 
not be ignored, I propose to draw your attention mainly t® 
another special and remarkable class $f facts, which, so far as I 
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am aware, have attracted little or no attention, and yet, as I 
think, would be very instructive if we could fully understand 
their meaning. Here, however, as in so many cases, the 
observed facts are clear enough, but their full significance is 
somewhat obscure, owing to the want of adequate experimental 
data, or of sufficient knowledge of general physical laws, 

A considerable amount of attention has already been paid to 
the mineral constitution of and to «ugh peculiarities of 
structure as can be learned independently of thin microscopical 
sections. A very complete and instructive work, specially 
devoted to the subject, was published by von Leonhard about 
twenty-two yegrs ago, just at the time when the microscope was 
first efficiently applied to the study of rocks. Since then, 
Vogelsang and others have described the microscopical structure 
of some slags in connection with their study of obsidian and 
other allied volcanic rocks, At the date of the publication of 
von Leonhard’s work the questions in discussion differed mate- 
rially from those which should now claim attention. There was 
still more or less dispute respecting the nature and origin of 
certain rocks which have now been proved to,be truly volcanic 
by most unequivocal evidence. Iam not at all surprised at this, 
since, as Is show, there is such a very great difference in 
their characteristic structure ang that of the artificial products of 
igneous fusion, that but for the small portions of glass inclosed 
in the constituent crystals, described by me many years ago under 
the name of ‘ -cavities,” there would often be no positive 
proof of their igneous origin. There was also considerable 
doubt as to the manner in which certain minerals in volcanic 
rocks had been generated. The observed facts were sufficient 
to prove conclusively that some had been formed by. sublimation, 
others by igneous fusion, and others deposited from more or less 
highly-heated water, but it was difficult or impossible to decide 
whether in particular cases certain minerals had been formed 
exclusively by one or other process, or sometimes by one and 
sometimes by the other, or by the combined action of water and 
a very high temperature. I must confess that, even now that so 
much may be learned by studying with high magnifying powers 
the internal structure of crystals, I should hesitate very much 
in deciding what were the exact conditions under which certain 
minerals have been formed. This hesitation is probably as 
much due to inadequate examination, and to the want of a 
complete study of typical specimens, both in the field and by 
means of the microscope, as to the unavoidable difficulties of 
the subject. Such doubt, however, apples more to the origin 
of minerals occurring in cavities than to those constituting a 
part of tme rock masses, to which latter I shall almost exclu- 
sively refer on the present occasion. In the formation of these 
it appears to me that sublimation has occurred to a very limited 
extent. In many cases true igneous fusion has played such a 
leading part that the rocks may be fairly called igreous, but, in 
other cases water in some form or other has, I think, had so 
much influence, that we should hesitate to call them geneous, and 
the term erupted would be open to far less objection, since it 
would adequately express the manner of their occurrence, and 
not commit us to anything open to serious douBt. 

In studying erupted rocks of different characters we see 
that at one extreme they are as truly igneous as any furnace- 
product, and at the other extremity hardly, if at all, dis- 
tingushable from certain deposits met with in mineral veing, 
which furnish abundant evidence of the preponderating, if 
not exclusive influence of water, and have very little or 
nothing ın common with products certainly known to have 
been formed by the action èf heat, and of heat alone. 
Between these extremes there is every connecting link, and in 
certain cases it is almost, if not quite, impossible to say whether 
the characteristic structure is due more to the action of heat than 
of water. The great question is whether the presence of a small 
quantity of water ip the liquid or gaseous state is the true cause, 
of very well-marked differences. in structure, or whether greater 
pressure and the necessarily slower rate of cooling were not the 
more active causes, and the presence of water in one state or 
another was merely the result of the same canse, This is a 
question which ought to be ‘solved by experment, but I fear it 
would be almost impossible to perform the necessary operations 
in a satisfactory manner. 

What I now propose to do is to describe a particular class of 
facts which have lately ateracted my attention, and to show that 
the ne minerals in products known to have been formed 
by the action of heat alone have a certain very well-marked and 
characteristic structure, which is gradually modified as we pass 
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thiough modern and more ancient volcanic to plutonic rocks, in 
such a manner as to show at once that they are intimately related 
and yet differ in such characteristic particulars that I think other 
agencies than mere heat must have had great influence in 
producing the final results, 

In dealing with this subject I propose in the first place to de- 
sciibe the characteristic structure of products formed artificially 
under perfettly wejl-known conditions, and then to pass gradually 
to that of rock®whose origin must be inferred, and cannot be 
said to have been completely proved. 

Crystalline Blowpipe Beads.—Some years ago I devoted a con- 
siderable amount of time to the preparation and study of 
crystalline blowpipe beads, my aim being to distover simple and 
satisfactory means for identifying small quantities of different 
eaiths and metallic oxides, when mixed with others, and I never 
supposed that such small objects would throw any light on the 
stiucture and origin of vast masses of natural rock, e manner 
in which I prepared them was as follows.—A small bead of 
borax was so saturated with the substance under examination at 

~ a high temperature that it became opaque either on cooling or 
when slowly reheated. It was again fused so as to be quite 
tiansparent, and then very slowly cooled over the flame, If 
properly managed, the excess of material held in solution at a 
igh temperature slowly crystalMised out, the form and character 
of the crystals depending on the nature of the substance and cn 
the presence of other substances added to the bead as test re- 
agents, By this means I proved that in a few exceptional cases 
small simple solid crystals are formed. Mom frequently they 
are compound, or occur as minute needles, but the most charac. 
teristic iarity is the development of complex skeleton 
crystals of extreme beauty, built up of minute attached prisms, 
so as to give rise to what would be a well-developed crystal with 
definite external planes, if the interspaces were all filled up. 

In many cases the fibres of these skel-tons are parallel to three 
different axes perpendicular to one another, and it might be sup- 
posed that the entire skeleton was due to the growth of small 
needle-shaped crystals, all uniformly elongated in the line of one 
crystalline axis, so that the resulting mass would be optically 
and crystographically complex ; but in some cases the different 
systems of fibres or needles are inclined obliquely, and then the 
optical characters enable us to prove that the separate prisms are 
not similar to one another, but developed along different crystal- 
line planes, so as to build up one definite crystal, mechanically 
complex, but optically and crystographically simple, or merely 
twinned, In a few special cases there is a well-pronounced de- 
parture from this rule, and truly compound groups of prigms are 
formed, In the centre there 1s a vefnite simple prism, but 
jastead of this growing continuously in the same manner, s0 as 
to produce a larger prism, its ends, as it were, break up into 
several smaller prisms slightly inclined to the axis of the first, 
and these secondary prisms in like manner break up into still 
smaller, so as ulumately to give rise to a curious complex, brush- 
like growth, showing in all positions a sort of fan-shaped 
structure, mechanically, optically, and crystographically complex. 

I have doneemy best to describe these various kinds of 
crystals seen in blowpipe beads as clearly as can be done 
without occupying too much time, but feel that it is impossible 
to make the subject as simple as it really is without numerous 
illustrations, However, for the purpose now in view, it will I 
trust suffice to have established the fact that we may divide the 
crystals in blowpipe beads into the following groups, which, on 
the whole, are sufficiently distinct, though they necessarily pass 
one into the ather :— ° 


1, Simple-crystals, 

2. Minute detached needles, 

3. Fan-shaped compound groups. 
4. Feathery skeleton crystals. 


* It must not be supposed that crystals of onè or other of these 
groups occur promiscuously and without some definite relation 
to the special conditions of the case. Very much depends upon 
their chemical composition. Some substances yield almost 
exclusively those of one group, and othef substances those of 
another, whilst in some cases a difference in the rate of cooling 
and other circumstances give rise to variations within certain 
lumits; and, if it were possible to still further vary some of the 
conditions, these limits would probably be increased. Thus, 
for example, the earliest deposition of crystalline matter from 
the glassy solvent is sometimes in the form of simple solid 
prisms,or needles, but later on in the process it is in the form of 


compound feathery tufts; and, if it were possible to cool the 

much more slowly whilst they are very hot, I am inclined 
to believe that some substances might be found that in the early 
stage of the process would yield larger and more solid crystals 
than those commonly met with. This supposition at all events 
agrees with what takes place when such salts as potassium 
chloride are crystallised from solution in water. Some of my 
blowpipe beads prove most conclusively that several perfectly 
distinct crystalline substances may be contem poraneously de- 
posited from a highly-heated vitreous solvent, which is an 
important fact in connection with the structure of igneous rocks, 
since some authors have asserted that more than one mineral 
species cannot“be formed by the slow cooling of a truly melted 
rock. The great ad of studying artificial blowpipe beads 
is that we can so easily obtain a variety of results under con- 
ditions which are perfectly well known and more or less com- 
pletely under control, 

Artificial Slags.—I now proceed to consider the structure of 
slags, and feel tempted to enter into the consideration of the 
various minerals found in them, which are more or less perfectly 
identical with those characteristic of erupted rocks, but some of 
the most interesting, ke the felspars, occur in a well-marked 
form only in special cases, where iron ores are smelted with 
fluxes, seldom iF ever employed in o country, so that my 
acquaintance with them is extremely small My attention has 
been mainly directed togthe more common products of our blast 
furnaces. On examining these, after having perone pate 
familiar with the structure of blowpipe beads, I d see at 
once that they are very analogous, if not identical, in their struc- 
ture. In both we have a glassy solvent, from which crystals 
have been deposited ; only in one case this solvent was red hot 
melted borax, and in the other glassy, melted stone. Thus, for 
example, some compounds, like what I believe is Humboldtilite, - 
crystallıse out in well-marked solid crystals, like those seen 
occasionally in blowpipe beads, whereas others crystallise out 
in complex feathery skeletons, just lke those so common in, 
and characteristic of, the beads. In both we also often see 
small detached needles scattered about in the glassy base. These 
skeleton crystals and miuute needles have been described by 
various writers under the names crystallites, belonstes, and trickites. 
Though we have not the great vanety of different forms met 
with m the beads, afd cannot so geadsly vary the conditions 
under which they are produced, yet we can at all events see 
clearly that their structural* character depends both on their 
chemical constitution and on the physical conditions under which 
they have crystallised. None of my microspical preparations of 
English slags appear to contain any species of telspar, but 
several contain what I believe is some variety of augite, both jp 
the form of more or.les3 solid prisms, and of feathery sk€Tetons 
of great beauty and of much interest in connection with the 
next class of products to which I shall call your attention, viz., 
rocks artificially melted and slowly cooled. 

Rocks Artificially Melted,—I have had the opportunity of 
preparing excellent thin microscopical sections of some of the 
results of the classic experiments of Sir James Hall. I have 
also carefully studied the product obtained by fusing and slowly 
cooling much larger masses of the basalt of Rowley, and have 
compared its structure gvith that of the onginal rocks. Both 
are entirely crystalline, and, as far as I can ascertain, both are 
mainly composed of the same minerals. Those to which I 
would especially call attention are a triclinic felspar and the 
augite, The general character of the crystals 1s, however, 
strikingly different. In the artificial product a considerable pat 
of the augite occurs as flat, feathery plates, like those in furnace 
slags, which are quite absent from the natural rock, and ogly 
part occurs as simple solid crystals, analogous to those in the 
rock, but much smaller and less developed. The felspar 1s 
chiefly in the form of elongated, flat, twinned prisms, which, 
like the prisms in some blowpipe beads, commence in a more 
simple form and end in complex fan-shaped brushes, whereas 
in the natural rock they are all larger than in the artificial, and 
exclusively of simple characters, On the whole then, though 
the artifigially melted and slowly cooled basalt is entirely 
crystalline, and has a mineral composition closely like that of 
the natural rock, its mechanical structure is very different, being 
identical with that of blowpipe beads*and slags, 

Volcanic Rocks,—Passing now to true natural igneous rocks, 
we find some, like obsidian, which ęlosely cerrespénd with 
blowpipe beads, slags, and artificially melted r8cks, in having a 
glassy ae through which Small crystalline needles are scattered ; 
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but the more completely crystalline volcanic rocks have, on the 
whole, a structure v characteristically unlike that of the 
artificial products. I have most ly examined all my 
sections of modern and ancient volcanic rocks, but cannot find 
any in which the augite or magnetite is crystallised in feathery 
skeletons. In the case of only one single natural rock from a 
dyke near Beaumaris have I found the triclinic felspar arranged 
in just the same fan-shaped, brush-like groups, as those in 
similar rocks artificially melted and slowly cooled. The large 
solid crystals in specimens from other localities sometimes show 
that towards the end of their growth small flat prisms have 
developed on their surface, analogous to those first deposited in 
the case of the artificial products. In s composed almost 
exclusively of what I believe is Humboldtilite, the crystals are 
indeed uniformly as simple and solid as those in natwal rocks, 
but the examination of different blowpipe beads shows that no 
fair comparison can be made between altogether different 
substances. We must compare together the minerals common 
to the, natural and the artificial products, and we then see that, 
on the whole, the two classes are only just’ distinctly connected 
by certain exceptional crystals and by structural characters 
which, as it were, overlap enough to show that there is a passage 
from one to the other. In the artificial products are a few 
small solid crystals of augite and a triclinic felspar, which 
closely correspond to the exceptionally small crystals in the 
- natural rocks, but the development of ghe great mass of the 
erystals is in a different direction in the two cases, In the arti- 
ficial products it is in the direction of complex skeletons, which 
are not seen in the natural rock, but in the natural rock it is in 
the direction of large simple solid crystals, which are not met 
with in the artificial products. There 18 a far closer analo 
in the case of partially vitreous rocks, which, independent of the 
true glassy base common to them and the artificial products, 
often contain analogous crystalline needles, Even then, how- 
ever, we see that in the artificial products the crystals tend to 
develop into complex skeletons, but in the natural rocks into 
simple solid crystals. 

It musf not be supposed. that these facts in any way lead me 
to think that thoroughly crystalline modern and ancient volcanic 
rocks were never truly fused. The simple, large, and charac- 
teristic crystals of such minerals as augite, felspar, leucite, and 
olivine often contain sos mapy thoroughly well-marked glass in- 
closures as to prove most conclusively that when the crystals 
were formed they were surrounded "by, and deposited from, a 
melted glassy bi which was caught up by them whilst it was 
still melted. This included glass has often remained unchanged, 
even when the main mass became completely crystalline, or has 
bgen greatly altered by the subseqnent action of water. I con- 
tend Mat these glass inclosures prove that many of our British 
erupted rocks were of as truly igneous origin as any lava flowing 
from a modern volcano. The difference between the structure 
of such natural rocks and that of artificial slags must not in my 
opiniom be attributed to the absence of true igneous fusion, but 
to some difference in the surrounding conditions, which was 
sufficient to greatly modify the final result when the fused mass 
became crystallineson cooling, The observed facts are clear 
enough, and several plausible explanations might easily be 
suggested, but I do not feel at all convinced that any single one 
would be correct. That which first suggests itself is a much 
slower cooling of the natural rocks than is possible in the case 
of the artificial products, and I must confess that this explana- 
tion seems so plausible that I should not hesitate to adopt it if 
certain facts could be accounted for in a sat’sfactory manner. 
Nothing could be more simple than to suppose that skeleton 
crygtals are formed when deposition takes place in a hurried 
manner, and they so overgrow the supply that they develop 
themselves along certain lines of growth before there has been 
time to solidly build up what has beeen roughly sketched in ont- 
line. I cannot but think that this must be a true, and to some 
extent active, cause, even if it be inadequate to explain all the 
facts. What makes me hesitate to adopt it by itself is the 
stracture of some doleritic rocks when in close contact with the 
strata amongst which they have been erupted. Inall py speci, 
mens the effects of much more rapid cooling are perfectly well 
marked. The base of the rock wien in close contact 18 some- 
times so extremely fine-gidined that it is scarcely crystallised, 
and is certainly far less crystalline and finer-grained than the 
attificial products i whigh I have called attention, and yet there 
is no passage towards those structures which are most character? 
istic of slags, or at least no such pasdige as I should have ex- 
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pected if these structures depended exclusively on more rapid 
cooling. We might well ascribe something to the effect of mass, 
but one of my specimens of basalt melted and slowly cooled in 
a small crucible is quite as crystalline as another specimen taken 
from a far larger mass, though I must confess that what difference 
there is in this latter is in the direction of the structure charac- 
teristic of natural rocks. The presence or absenge of water 
ion to me a very probable explanation of some’differences. 
en there is evidence of its presence in a liqhid state during 
the consolidation of the rock, we can scarcely hesitate to con- 
clude that it must have had some active influence ; but in the 
case of true volcanic rocks the presence of liquid water is 
scarcely probablé. That much water is present in some form or 
other is clearly proved by the great amount of steam given off 
from erupted Javas. I can scarcely believe that it exists in a 
liquid state except at great depths, but it may possibly be present 
in a combined form or as a dissolved vapour under much less 
pressure, and the question is, whether this water may fot have 
considerable influence on the growth of crystals formed prior to 
eruption, before it was given off as steam. I do not know one 
single fact which can be looked upon as fairly Spposed to this 
supposition, and it is even to some extent supported by experi- 
ment, M. Daubrée informs me that the crystals of angite 
formed by him at a high temperfture by the action of water have 
the solid character of those in volcanic rocks, and not the skeleton 
structure of those met with in slags. The conditions under 
which they were formed were however not sufficiently like those 
probably present luring the formation of erupted lavas to justify 
our looking upon the explanation I have suggested as anything 
more than ciently plausible, in the absence of more complete 
experimental proofs. . 

Granite Rocks.—I now proceed to consider rocks of another 
extreme which for distinction we may call the granitic. 
On the whole they have little or nothing in common with slags or 
with artificial products similar to slags, being composed exclu- 
sively of solid crystals, analogous m character only to slag- 
crystals of very different mineral nature. As an illustration I 
would refer to the structure of the products formed by fusing 
and slowly cooling ES ah of a ton of the syenite of Grooby, 
near Leicester. Different parts of the resulting mass differ very 
materially, but still there is an intimate relation befween them, 
and a gradual passage from one to the other. The most charac- 
teristic feature of those parts which are completely crystalline is 
the presence of beautiful feathery skeleton crystals of magnetite, 
and oflong flat prisms of a triclinic felspar, ending in complex, 
fan-shaped brushes. There ae no solid crystals of felspar, 
hornblende, and quartz, of which the natural rock is mainly com- 
posed, to the entire exclusion of any resembling those in the 
melted rock. As looked upon from the point of view taken in 
this address, the natural and artificial products have no structural 
character in common, so that I think we must look for other 
conditions than pure igneous fusion to explain the greatly modi- 
fied results, . We have not to look far for evidence of a well- 
marked difference in surrounding circumstances. The quartz in 
the natural rock contains vast numbers of flut] cavities, thus. 
proving that water was present, either in the liquid state or as a 
vapour so highly compressed that it afterwards condensed into 
an almost equal bulk of liquid. In some specimens of ite 
there is indeed clear proof that the water was present as a liquid, 
supersaturated with alkaline chlorides, like that inclosed in the 
cavities of some minerals met with in blocks ejected from 
Vesuvius, which also have to some extent what may be called a 
granitic structure, ° = 

In the case of one very exceptional and interesting ite, 
there is apparently good proof that the felspar crystallised out at 
a temperature above the critical point of water—that is to say, at 
a temperature higher than that at which water can exist as a 
liquid under any pressure—and it caught up highly compressed 
steam, comparatively, if not entirely, free from spluble salts ; 
whereas the quartz crystallised when the temperature was so far 
lowered as to be below the critical point, and the water had 
passed into aliquid, supersaturated with alkaline chlorides, which 
have crystallised ont a$ small cubes in the flud-cavities, just as 

in the case of minerals in some of the blocks ejected from 
Vesuvius, 

Confining our attention, then, to extreme cases, we thus see 
that rocks of the granitietype differ in a most characteristic 
manner from the products of artificial igneous fusion, both in the 
structure of the crystals and in containmg liquid water inclosed 
at the time of their formation. The question then ,arises 
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whether these differences were due to the presence of the liquid 
water, or whether its presence and the characteristic structure 


were not both the effects of the great pressure of superincumbent 
rocks, Ido not see how this can be decided in a perfectly satis- 
factory manner, but must confess that I am inclined to believe 
that, whilst great pressure was necessarily the reason why the 
water did net escape as vapour, the presence of liquid water 
during fina? consoldation must have had a very considerable in- 
fluence in modWying the structure of the rock, and had a great 
share in developing what we may call the granitic 7 
It would be very instructive to follow out the ual passage 
from one extreme type to another far more completely than is 
possible on the present occasion. The most intéresting examples 
of rocks intermediate between the granitic and volcanic types 
that I have been able to examine in adequate detail are the 
various Cornish elvans and other quarts felsites, which furnish 
all but a complete passage from pitch-stone to granite. Some 
specimens prove that quartz may crystallise out from and inclose 
a perfectly glassy base, without a trace of liquid water, and at 
the same time other specimens prove equally well that, as we 
approach the gtanitic type, the quartz was not deposited from 
a glassy solvent, but inclosed more or less water. In the few 
intermediate cases there appears to be evidence of the conjoint 
presence of uncombined wate? and melted stony matier. On 
the whole, if we take into consideration only the external form 
of the larger crystals, rocks of the granitic type are very much as 
though the crystals met with ia truly volcamc rocks had been 
strained out from the glassy or fine-grainetl base, and the 
intermediate spaces filled with quartz, The internal structure 
of the crystals is however very different, the cavities in one class 
containing*glass, and in the other water, This most essential 
and characteristic difference proves that rocks of the true granitic 
type cannot have been formed simply by the more complete 
crystallisation of the general base of the rock. If the crystals in 
granite were analogous to those develo in voleanic rocks, 
and the only essential difference were that the residue crystallised 
out more slowly and completely, so as to give rise toa more 
coarsely crystallised base, the crystals first formed ought not, as 
I think, to differ so essentially as that in one case they should 
inclose only glass, and in the other only water. Taking all into 
consideration, we can therefore scarcely sup that the crystals 
in granitic rocks were deposited from a ealy netted dry glassy 
solvent, like those in volcanic rocks or in slags, 
General Resutts,—I have, I trust, now said enough to show that 

the objects here described may be conveniently separated into 
three well-marked groups, viz. artificial slags, volcanie rocks, 
and granitic rocks. My own specimens all show perfectly well- 
marked and characteristic structures, though they are connected 
in some cases by intermediate varieties, Possibly such connecting 
links might be more pronounced in other specimens that have 
not come under my notice. I must, however, base my conclu- 
-sions on what I have been able to study in an adequate manner, 
by examining my own preparations, and leave it for others to 
correct any error into which I may have been led from lack of 
more numero’ ecimens. In ‘any case the facts seem abund- 
antly sufficient to prove that there must be some active cause for 
such a common, if not eral difference in the structural 
character of these three different types. The supposition is 
so simple and attractive that I feel very much tempted to suggest 
that this difference is due to the presence or absence of water as a 

as or as a liquid. In the case of slags it is of present in any 

orm. Considering how large an amount of steam is given off 
from eruptedlavas, and that, aga rule, no fluid cavities occur in the 
constituent minerals, it appears to me very plausible to suppose 
that those-stiuctares which are specially characteristic of volcanic 
rocks are in great measure, if not entirely, due to the presence 
of associated or dissolved vapour. The fluid-cavities prove that 
water was sometimes, if not always, present as a /iguid during 
the congolidgtion of granitic rocks, and we ĉan scarcely hesitate 
to conclude that it must have had very considerable influence on 
the rock during consolidation, Still, though these three extreme 
types appear to be thus characterised by the absence of water or 
by its presence in a state of vapour or Mquid, I think we are 
scarcely in a position to say that this difference in the conditions, 
is more than a plausible explanation of the differences in their 
structure. At the same time I do not know any facts that are 
opposed to this conclusion, aud we should gomm not greatly 
err in thus correlating the structures, even though the water was 
not the essential and active cause of the differences. 


Copfining our attention to the more important crystalline con- 


stituents which are common to the different types, we may say 
that the chief structural characters of the crystals are as 
follows :— 

a. Skeleton crystals. 

č. Fan-shaped groups, 

e Gunss cavities, 

. Simple crystals, 
“ e. Fluid cavities. 

‘These different structural characters are found combined in 
different ways in the different natural and artificial ucts, and 
for simplicity I will refer to them by means of the affixed 
etters, 

The type of the artificial products of fusion may generally be 
expressed by a -+ 6 or 6 + c; that is to say, it is characterised by 
skeleton crystals and fan-shaped groups, or by fan-shaped grou 
and glass-cavities. In like manner, the volcanic type may be 

ey ó + c, but generally by c + d, and the 
granitic by d +e ese relations will be more apparent if 
given in the form of a table as follows :— i 


Slag type a? 
Volcanic type G Pa +d 
S Granitictype ae cr a dé 


Hence it will be seew that there is a gradual passage from one 
type to the other by the disappearance of one character and the 
appearance of another, certain characters in the meanwhile re- 
maining common, so that there is no sudden break, but an 
overlapping of structural characteristics, It is, I think, satis- 
factory to find that, when erupted rocks are examined from such 
a new and independent point of view, the general conclusions 
to which I have led are so completely in accord with those 
arrived at by other methods of study. 

Conciusion.—And now I feel that it is time to conclude. I 
have necessarily been compelled fo give only a general account 
of the subject, and perhaps for want of adequate description 
many facts may appear more complex than they really are. 
Some are indeed of anything bnt simple character, and their full 
explanation is perhaps beyond our present power. The greater 
part are, however, much more simple and easy to observe than 
to describe ; and, evén if I have fatle®to make ties oe 
plain as I could wish, I hope that I have succeeded in 
the principal points sufficiehtly clear to show that the structure 
of slags and analogous artificial products thraws much light on 
the structure and origin of the various groups of erupted rocks, 
I feel that very much still remams to be learned, and, as I 
think, could be learned by the further extension of this 
method of inquiry. What strikes me most is the great 
necessity for the more complete appreciation of experimental 
methods of research ; but to carry out the experiments necessary 
to clear up the essential difficulties of the subject would, I fear, 
be a most difficult undertaking. In the meantime all that we 
can do is to compare the structure of known artificial products 
with that of natural rocks, and to draw the best conclusions we 
can from the facts, as viewed in the light of our present 
knowledge of chemistry and physics. My own impression is 
that there is still mych to be learned respecting the exact 
conditions under which some of our commonest rocks were 
formed. 
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SIXTEEN years ago, at the meeting of the British Association 
at Bath, the duty which I am endeavouring to discharge to-day 
was intrusted to my predecessor and old friend, the late Dr. John 
Edward Gray. In the address which he then delivered before 
this section he spoke on ‘‘ Museums, their Use and Improve- 

ent ;” and he, who had devoted a whole lifetime to the forma- 

on and management of one of the greatest zoological collections. 
in the world, was well qualified to give an opinion and advice on 
this subject. Indeed, when I read Row what he then insisted on 
as a necessary change in the system of museums, I feel compelled 
to pay a passi tribute fo hie memori, = . >° 
. logy, geology, botany were to no? distinct and inde- 
pendent studies; the views advanced by Lamarck, by Treviranus, 
oe 
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viz., that our knowledge of these sciences would remain frag- 
mentary and one-sided as long as they were not studied in their 
mutual relations, found in him one of the earliest advocates in 
this country. inst all opposition he tried to unite the 
zoological and paleeontological collections in the British Museum, 
giving up this attempt only after ha convinced himself 
of the impracticability of the scheme ; and he readily joined the 
band of, men who demanded that a museum should be not 
merely a repository for the benefit of the professed student ane 
specialist, but serve in an equal measure for the recreation of the 
mass of the people and for their instruction in the principles of 
biology. is was the spirit in which he worked ; and in the 
last years of his life he had the satisfaction of beug able to say 
that there was no other collection in existence more accessible 
and more extensively used than the one under his charge. 

I am encour to return to-day to the same subject be- 
cause I have daily the opportunity of observing that the public 
more and more  oprehend the use of museums, and that they 
appreciate any real improvement, however slight. Paragraphs, 
leaders, articles published in the public jou and periodicals, 
references made in speeches or addresses, questions put in the 
Houses of Parament whenever an opportunity offers—all testify 
that the progress of museums is watched with interest, Not 
long ago a Royal CommNgjgn entered deeply and minutely into 
the subject, and elicited amass of evidence and information” 
invaluable in itself, though you may differgfrom some of the con- 
clusions and views expressed in their final Report. Biological 
science has made rapid strides: not only do we begin to under- 
stand better the relations of the varieties of living forms to each 
other, but the number of the varieties themselves that have been 
made known has also been increased beyond all expectation, and 
. the old repositories have everywhere been found too narrow to 

house the discoveries of the last forty years. Therefore you find 
that the United States, Austria, Prussia and Saxony, Denmark 
and Holland, France and Great Britain, have erected, or are build- 
ing anew, their national museums, not to mention the numerous 
smaller museums, which are more or less exclusively devoted to 
some branch of biological science. 

The purposes for which museums are formed are threefold :— 
(1) To diffuse instruction among, and offer rational amusement 
to, the mass of the people; (2) to aid in the elementary study 
of biology; and (3) to sepplg the professed student of biology 
or the specialist with as complete materials for his scientific re- 
searches as can be obtained, and to preserve for future genera- 
tions the matenals on which those researches have been based. 

Although every thusenm has, as it were, a physiognomy of its 
own, differing from the others in the degree in which 1t fulfils 
one, or two, or all three of those objects, we may divide 
museu into three classes, viz. :— 

(1) National, (2) Provincial, and (3) strictly Educational 
museums—a mode of division which may give to those of this 
assembly who are not biologists an idea of what we mean by the 
term ‘‘gpecies.” The three kinds pass into each other, and 
there may be hybrids between them. 

The museum of the third class, the strictly Adwcational 
inslitution, we find established chiefly in connection with unt- 
versities, colleges, medical and science schools. Its principal 
‘object is to supply the materials for teaching and studying the 
elements and general outlines of biology ; It supplements, and is 
the most necessary help for, oral and practical instruction, which 
always ought to be combined with this kind of museum. The 
conservation of objects is subservient to their immediate utility and 
unrestricted accessibility to the student. The collection is best 
lumited to a selection of representatives of the Various groups 
or ‘ftypes,” arranged in strictly systematic order, and associated 

- with preparations of such parts of their organisation as are most 
characteristic of the group. Collections of this kind I have 
seen arranged with the greatest ingenuity, furnishing the student 
with a series of demonstrations which correspond to the plan 
followed in some elementary text-book. This, however, is not 
sufficient for practical mstruction; besides the exhibited per- 
manent series, a stock of well-preserved specimens should t be 
kept for the express purpose of allowing the student to practise 
dissection and the method of independent examination. And 
in this latter I am inclined to include the method of determini 
to what order, family, genusyor species any given object should 
be referred. By such practice alone can the student learn to 

_ understandtthe relative valge of taxonomic characters and acquire 
the elementary kno% indispensable for him in the future. 

Finally, in the educational museum skould be formed a series 
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of all the animals and plants, which are of economic value or 
otherwise of importance to man, 

The proposal to unite living and extinct forms in one series, 
which has been urged by eminent men with such excellent reasons, 
might be tried in the educational museum with great advantage 
to the student, as the principal objections that are brought for- 
ward against this plan being carried out in larger codjections, do 
not apply here. i ” 

A museum which offers to the teacher and stuđlent the mate- 
rials mentioned, fulfils its object ; its formation does not require 
either a long time or heavy expense ; but the majority of these 
institutions outgrow in time their original limits in‘one or “the 
other direction ; ånd if such additions do not interfere with the 
general arrangement of the museum, they neither destroy its 
character, nor do they add to its value as a strictly educational 
institution. 

The principal aim of a Provincial Museum ought, ‘in my 
opinion, to be popular instruction. I do not mean that it should 
be merely a place for mid amusement and recreation, but that 
it should rank equal with all similar institutions destined to 
spread knowledge and cultivate taste among the people. To 
attain this aim it should contain an series of well-pre- 
served specimens representing ag many of the remarkable types 
of living forms as are obtainable; a series of useful as well as 
noxious plants and animals; of economic products derived from 
the animal and vegetable kingdoms; and (but not least), a 
complete and accurately-named series of the flora and fauna of 
the neighbourhood. ‘The majority of provincial museums with 
which I am acquainted are far from coming up to this ideal. 
One of the first pmnciples by which the curator of such a 
museum should be guided is to admit into his colection no ^ 
specimen unless it be well mounted and a fair representation of 
its species, Iie has not the excuse of his colleague in charge of 
a e museum, who has to retain those monsters which are 
literally his; Jécs-notres, viz., specimens to which a history is 
attached, and the removal of which would sooner or later be 
resented by some of his fellow labourers. The only too frequent 

ence of such badly-mounted specimens in provincial museums 
is not always the fanlt of the curator.’ The slender means with 
which he is provided are generally insufficient to encourage 
taxidermists to bestow the necessary amount of shill gnd time on 
their work. Besides, taxidermy is an art which depends as 
much on natural gift as drawing or modelling, and as long as we 
are obliged to be satisfied with receiving into our collections 
mediocre specimens, mediocre stuffers will take up taxidermy as 
a trade without there being one who is naturally qualified for it. 

The direct benefit of a complete collection of the flora and 
fauna of the district in which the provincial museum is situated, 
is obvious aud cannot be exaggerated. The pursuit of collect- 
ing and studying natural history objects gives to the persons 
who are inclined to devote their leisure hours to it, a beneficial 
training for whatever their real calling in life may be: they 
acquire a sense of order and method; they develop their gift of 
observation; they are stimulated to healthy exercise. Nothing 
encourages them in this pursuit more than a vtell-named and 
easily accessible collection in their own native town, upon which 
they can fall back as a pattern and an aid for their own. This 
local collection ought to be always arranged and named according 
to the plan and nomenclature adopted in one of those numerous 
monographs of the British fauna and flora in which this country 
excels ; and I consider its formation in every provincial museum 
to be of higher importance than a collection of foreign objects, 

The majority of provincial musewms contain not onty biological 
collections, but, very properly, also collections of art and 
literature; it is no part of my task to speak of the latter, but 
before I proceed to the next part of my address, I must say that 
nothing could more strikingly prove the growing desire of the 
people for instruction than the erection of the numerous free 
libraries and museurfs now spread over the country. , The more, 
the healthier their rivalry, the safer their growth will be, espe- 
cially if they avoid depending on aid from the State or placing 
themselves in the hands of a responsible minister—it they 
remain what they are-*municipal institutions—the children and. 
pride of their own province, 

However great, however large a country or a nation may be, 


it can have in reality only one National Museum, truly deserving 


of the name, Yours is the Britishe Museum ; those of Scotland 
and Ireland can never reach the same degree of comptes 
though there is no one who wishes more heartily than I do that 
they may approach it as closely as conditions permit. aThe 
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most prominent events in the recent history of the British 
Museum (to which I must confine the remainder of my remarks) 
are well known to the majority of those present ;—that the question 
either of enlarging the present building at Bloomsbury, or of 
erecting another at South Kensington for the collections of 
natural history, was fully discussed for years in its various 
aspects; (fat, finally, a Select Committee of the House of 
Commons repgrted in favour of the iency of the former 
plan; that the Standing Committee of the Trustees, than whom 
there is no one better qualified to give an opinion, took the same 
view; and that, nevertheless, the Government of the time 
decided upon severing the collections and locating the natural 
history in a separate building as the more economical plan. 

The building was finished this year at a cost of 400,000/., 
exclusive of the amount paid for the ground on which it is 
erected. It is built in the Romanesque or round-arched Gothic 
style, terra-cotta being almost exclusively employed in its 
construction, It consists of a basement, ground-floor, and two 
storeys, and is divided into a central portion, and a right and left 
wing. Its principal (southern) fagade is 675 feet long. As you 
enter the portal, you come into a cathedral-hke hall called the 
“Index Museum,” 120 feet long, 97 feet wide, and 68 feet high ; 
behind this there B a large gide-lighted room for the British 
fauna. On each side of the hall there isa side-bghted gallery 
each 278 feet long by 50 feet in width ; seven other galleries of 
various widths, and therefore adapted for various exhibitions, join 
at right angles the long gallery of the groung floor. The first 
and second storeys are occupied by galleries similar to the main 
galleries of the ground-floor. 

The colfections are distributed in this building thus :—The 
western wing 1s occupied by Zoology, the eastern by the three 
other departments, viz., the ground-floor by Geology, the first- 
floor gall by Mineralogy, and the second-floor gallery by 
Botany. The central portion is, as mentioned above, divided into 
the room for British Zoology and into the “Index Museum,” that 
is “an apartment devoted to specimens selected to show the type- 
characters of the principal groups of organised beings.” The 
basement consists of a number of spacious, well-lit rooms, well 
adapted for carrying on the different kinds of work in connection 
with such large collections, 

There ismo doubt that the building fulfils the principal con- 
dition for which it was erected, viz, space for the collections. 
The zoological collections gain more than twice as much space 
as they had ın the old buil the geological and minerological 
about thrice, and the botanical more four times. This increase 
of space will enable the keeper of the last-named depastment to 
bring the collections correlated with each other into close 

‘oximity, dnd to prepare a much greater number of ob- 
Jeet for exhibition than was possible hitherto, The minera- 
ogical department, already so admirably arranged in the old 
building, has now been supplied with the space requisite for 
a collection of rocks, with a laboratory and goniometrical room. 
Geology is now in -a position to exhibit a great part of the 
invertebrata, which hitherto had to be deposited in private 
studies, besidef devoting one or two of the new galleries to a 
stratigraphical series. On the zoological side we have been 
great gainers (not with regard to the proportion of space}, but 
inasmuch as we were more impeded by the crowded state of our 
collections than any of the other departments. We are enabled 
to avoid the exhibition of heterogeneous objects in the same 100m 
or gallery; mammals, birds, reptiles, fishes, mollusks, insects, 
eehmoderma corals, and sponges have each a smaller or larger 
gallery to Themselves, ità the exception of the specimens 
preserved in spints, the study-senes can be located in contiguity 
with, or at least close vicinity to, the exhibition-series. There is 
ample and convenient accommodation for the students, who may 
work ın a spacious room centrally situated, and arranged for 
their exclusive use at four other different logalities immediately 
adjoining the several branches of the collection. 

believe that somé of the members of the British Association 


. will feel somewhat disappointed that the zoological and botanical 


collections on the one hand, and the peleegntological on the other, 
continue to be kept distinct. Who will, who can doubt that the 
two branches of biological science would be immensely benefited 
by being studied in their natural mutual relations? and that paleon- 
tology more especially would have made surer progress if its 
study had been conducted with more direct application to the 
series of living forms? But to study the series of extinct and 
living forms im their natural connection, is one thing, and to 
incorporate in a museum the collection of fossils with that of 


recent forms, is another. The latter proposal, so excellent in 
theory, would offer in its practical execution so many and 
insuperable difficulties, that we may well hesitate before we 
recommend the experiment to be tried in so large a collection 
as the British Museum, I have mentioned above that in a small 
collection such an ent may be feasible to a certain 


degree ; but in a large collection you cannot place skins, bones, ` 


spirit preparations, and stones in the same room, or perhaps in 
the same case, exposing them to the same conditions of light and 
temperature, without injuring either the one or the other, Each 
kind of those objects requires for its preservation special con- 
siderations and special manipulations; and by representing them 
in each of the several departments you would have to double 
your staff of skilled pulators with their apparatus, which 
means multiplying your nses, Departmental administration 
generally, aud especially the system of acquisition by purchase 
or exchange, would become extremely complicated, and could 
not be carried on without a considerably greater expenditure in 
time and money, Thus, even if the old departmental divuwion 
were abandoned for one corresponding to the principal classes 
of the animal kingdom, each of the new departments would 
still continue to keep, for considerations of conservation, those 
different kinds of objects, at least locally separate. The necessity 
ef this has been so much felt in teith Museum, that the 
Trustees resolved to store the spirit specimens.at South Ken- 
sington, in a building? specially adapted for the purpose, and 
separated from the main building, as the accumulation of many 
thousand gallons of spirits is a source of danger which not many 

ears ago threatened the destruction of a portion of the present 
building in Bloomsbury. 

I could never see that by the juxtaposition of extinct and living 
animals the student would obtain particular facilities for study, 
or that the general public would derive greater benefit than they 
may obtain, if so inclined, from one of the numerous popular 
books. They wouk not be much the wiser if the Archaopteryx 
were placed ma leading from the reptile- to the bird-gal- 
lery. And it certainly cannot be said that the separation of living 
and extinct organisms, so universally pt pe in theold museums, 
has been a hindrance to the progress of our knowledge of the 
development of the organic world ; this knowledge originated 
and advanced in spite of museums’ arrangements, What lies at 
the bottom of the désire for such @hdéhge amounts, in reality, 
to this, that museums should be the practical exponents of the 
principle that zoologists and botanists should not be satisfied 
with the study of the recent fauna and flora, and that palsonto- 
logists should not begin their studies or carry on their researches 
without due and full reference to living forms. To THA ee 
every biologist will most heartily subscribe ; but the lo lapparna- 
tion of the various collections in the Bntish Museum will not 
offer any obstacles whatever to its being carried out, The student 
can take the specimens, if not too bulky, from one department 
to the other ; he may examine them in the gallery without inter- 
ference on the part of the public; or he may have all ‘brought 
to a private study, and, in fact, be in the same position with 
regard to the use of the collections as those who have charge of 
them. A plan which has been already initiated in the old 
building will probably be further developed in the new, viz., to 
distribute in the palepntological series such examples of im- 
portant liviog types as will aid the visitor in comprehending 


the nature and affinities of the creatures, of which he sees only — 


the fragmentary remains, 

With a to the further arrangement of the collec- 
tions in the mew building, it has been long understood 
that the exhibition of all the species, or even the majority of 
them, is a mistake, and that, therefore, two series of sp 
should be formed, viz, :—one for the purposes of advanced 
scientific study—the study-series; and the other comprising 
specimens illustrative of the leading points both of popular 
and scientific interest ; this latter—the exhibition series—hbeing 
intended to supply the requirements of the a in the study 
of natural history and of the public. As the zoological col- 
lections are better adapted for exhibition than the others, the 
dollowing remarks refer principally to them. The bulk of our 
present exhibition-series is the growth of many years; and to 
convert it into one which fulfils its proper purpose is a ual 
and slow process, nor can it be expected to reveal its character 
until it has been removed into the new locality. The exhibition 
will be probably found more liberal thiwn maygb® deemed neces- 
“sary by some of my fellow-labourers ; but if a visitor should, on 
leaving the galleries, “‘ take nothing with him but sore feet, a bad 
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headache, and a general idea that the animal kingdom is a 
mighty maze without plan,” I should be inclined to believe that 
this state of bodily and mental prostration is the visitor’s, and 
not the curator’s fault. The very fact that the exhibition series 
is intended for a great variety of people, renders it necessary to 
make a liberal selection of specimens ; and I simply follow the 
principle of placing in it all those objects which, in my opinion, 
the public can understand and appreciate, and which, therefore, 
must contribute towards instruction. The public would receive 
but an inadequate return for keeping up a national mnseum 
if they were shown, for instance, a dozen so-called ‘‘types” of 
the family of parrots or humming-birds; they require a good 
many more to see what nature can produce in splendour and 
variation of colour, in grotesqueness of form; or to learn that 
whilst one of these groups of birds is spread over all the countries 
of the tropical zone, the other is limited to a portion of a single 
continent. To render such an exhibition thoroughly useful, 
two additional helps are required, viz., a complete system of 
explanatory labels, and a popularly-written and well-illustrated 
handbook, which should not only ogee as a guide to the more 
important and interesting specimens, but give a systematic out- 
lune of the all-wise plan which we si leaoitr to trace in God’s 
creation. 

There is one part of museum which I intend to treat in & 
different manner from the rest; and that “is the collection of 
British animals, For the same reasons for which I have in a former 
part of this address insisted on district faunas being fully repre- 
sented in provincial m I consider a complete bition 
of the British fauna to be one of the most important objects of 
the National Museum. Its formation is, strange asit may appear 
to many of you, slill a desideratum, and a task which will occupy 
many years, It will not be easy (especially when you are in 
danger of infringing an Act of Parliament} to form a complete 
series of British birds, showing their change of plumage, thei 
young, their eggs, their mode of nidification; it is a long work 
to collect the and chrysalides of ingects, and to mount the 
caterpillars with their food-plants; and we shall require the 
co-operation of many a member of the British Association when 
we extend the collection to the marine animals and their meta- 
morphoses, But all the trouble, time, and labour spent will be 
amNY repaid by the digectąbenefts which all classes will derive 
from such a complete British collection. 

My time is becoming short, and yet I find that I am far from 
having completed the task [ had set to myself. Therefore let 
me briefly refer 6nly to a few points which, of late, have much 
agitated those who feel a direct or indirect interest in the progress 
of the National Museum. In the first place, we must feel deep] 
cohcemed in everything relating to the conservation of the aL 
lections. If the objects could speak to you, as they do to those 
familiar with their history, many of them would tell you of the 
long hours of patlent inquiry spent upon them ; many might 
point with pride at the long pages written about them—alas! 
not always with the even temper which renders the study of 
natural science a delight and a blessing; others would re- 
mind you of having been objects’of your wonder when you saw 
them depicted in scientific books, or in some household work ; 
whilst not a few could tell you pitiful tales of the enthusiastic 
collector who, braving the dangers of a fereign climate, sacrificed 
health or life to his favourite pursuit. Collections thus obtained, 
thus cherished, representing the labours of thousands of men, and 
intended to instruct hundreds of thousands, are worth preserving, 
displaying, and cultivating. No cost has been spared in housing 
them: let no cost be spared in providing prbper fittings to 
recgive them, a sufficient staff to look after them; and the 
nec books to study them. 

What we chiefly require in a well-constructed exhibitron-case 
is that it should be as perfectly dust-proof as possible, that it 
should lock well and easily, and yet that it should be of a light 
structure. Every one who has gone through a gallery of our 
old-fashioned museums must have noticed how much those 
bioad longitudinal and transverse bars of the wooden frame of the 
front of a case interfere with the inspection of the objects behind 
them, hiding a head here, a tail there, or cutting an animdl into tw8 
more or less unequal portions, Jl-constructed cases have bi ought 
zoological collections as much into bad repute as bad stuffers ; 
and if it be thought that a pound could be saved in the con- 

truction ef a case, that en will probably entail a permanent 
a anes apoumd a yer. Now all the requisites of a good 

bition-case can be obtained by uging metal wherever it can 
be substituted for wood; and although its use is more expensive 


than that of wood, you will jom with me in the hope that no 
mistaken desire of economy will prevail now, as the time has 
arrived to furnish our priceless collections with adequate fittings. 

Probably all of those present are aware that the formation of 
a natural history library has been uiged almost from the very 
first day on which the removal of the Natural History Col- 
lections to South Kensington was pioposed. But tĦe cost and 
extent of such a Jibrary have been vey eariously esti- 
mated. And I am sorry to say that it is, I believe, owing to 
expressions of opinion on the part of those who ought to know 
better, that the cost of this library was considerably underrated 
when the removal to South Kensington was determined jupon. 
We cannot blame the Government that they hesitated for years 
before they acceded to the pressing representations of the 
Trustees of the British Museum to:begin with its formation, when 
they were told by naturalists that the cost of such a library would 
be something between 10,000/, and 20,0007. I could hardly 
believe my eyes when I read, only a few weeks ago, in the 
leader of a weekly periodical specially devoted to science, 
“that had the Trustees put aside 1,000/, a year fer this purpose, 
when it was first determined to remove the Natural History Col- 
lections ten years ago, there would have keen by this time in 
existence a library fully adequate*to the purpose.’ The writer 
must have either a very poor idea of the objects and work of a 
national museum, or an Imperfect knowledge of the extent of the 
literature of natural history. 10,000/, might sufice to purchase 
a good ornithological library, and 1,000/. would pure the 
annual additions to all the various branches of natural history ; 
but the former sum would be much too small if the purchase of 
those works only were intended which are requised for the 
technical work of naming animals, plants, fossils, and minerals, 
A better calculation was made b the Select Committee of the 
House of Commons on the British Museum in 1860, who stated 
that the formation of a natural history library would ‘cost about 
30,000/, at the present time” (1860). Considering that twenty 
years have elapsed since, and that this part of the literature has 
shown year by year a steady increase, we must put our estimate 
considerably higher than the writer of that article. 

With the aid of some of my friends who know, from their 
daily occupation, the market value of natural history works, I 


made a calculation some years ago, and we came‘to the con-. 


clusion that a complete natural history library will cost 70,0007., 
and, unpalatable as this statement may be to those who have 
advocated the removal of the natural history collections, and 
therefore must be held responsible for this concomutant expense, 
it will Be found to be’ true. It will be satisfactory to you to 
learn that the Government have at last sanctioned the expenditure 
of half that amount. 

Now, in my opinion, such a library formed in connection with 
the National Museum should not be reserved for the use of the 
Officials, but I would recommend that it should be accessible to 
the general class of students in the same manner as any other 
part of the collections, It is for this reason that I wish to see 
1t rendered as perfect as possible with respect to the older publica- 
tions (many of which are getting scarcer year by year) as well as to 
the most recent. Whether or not a similarly perfect collection of 
natural history books existsin someother place inLondon, is another 
question with which I am not concerned. It is evident that a 
general national library ought to contain a perfect set of books on 
natural history, irrespective of other claims; but to have natural 
history collections in one place, and the books relating to them 
in another miles away, will produge as much inconyenience as is 
experienced by the person who puts the powder into the one 
barrel of his gun and the shot into the other. 

If the British Museum (for the collections will remain united 
under this old time-honoured name, though locally separated) 
continues to receive that support from the Government to which 
it is justly entitled, Phave no doubt that it will not only fulfil all the 
aims of a national collection, but that it will be als8 able to give 
to the kindred provincial institutions' the aid which has recently 
been claimed on their behalf. Under an Act of Parliament 
which was passed in the previous session, and which empowers 
the Trustees to pait with duplicate specimens, several of those 

*museums have already received collections of zoological objects. 
But I consider it my duty to caution those who are in charge of 
those museums to be l as tp the manner in which they 
avail themselves of this oppoitunity, Well-preserved duplicates 
of the rarer and more valuable vertebrate animals are very 
scarce in the Bntish Museum; the funds for purchase being 
mach too small to permit of the acquisition of duplicates. “What 
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we possess of this kind of duplicates are generally deteriorated 
specimens, and therefore ought not to be received by provincial 
museums, On the other hand, our invertebiate series, especially 
of mollusks and insects, will always offer a certain number of 
well-preserved duplicate specimens, and a sufficient inducement 
for provincial museums to select their desiderata. 

It has bees suggested that as the British Museum has corre- 
spondents and etors in almost every part of the globe, and 
has theiefore greater facilities for obtaming‘specimens than any 
other institution, it should systematically acquire duplicates, and 
form a central repository, from which provincial museums could 
draw then supplies. If the necessary funds to, carry out this 
scheme were granted, I cannot see any objection to it on the part 
of the Butish Museum which, on the contrary, would probably 
derive some benefit, But there 1s one, and in my opinion a very 
serious, objection, viz., that this scheme would open the door to 
the; employment of curators of inferior qualifications; it would 
relieve the cuator of a provincial museum of an important pat 
of his duty, viz, to study for himself the requirements of his 
museum, the means of meeting them, and to become well ac- 
quainted with the objects themselves. A curator who has to be 
satisfied with the mechanical work of displaying and preseiving 
objects acquired, prep&red, and amed for him by others takes 
less interest in the progress of his museum than he whose duty 
it would be to form: a collection; he is not the person in whose 
chaige the museum will flourish. 

In speaking of the claims of Provincial Museums on the 
National Museum, the kindred Colonial institutions should not 
be forgotten, We owe to them much of om: knowledge of the 
natural histary of the Colonies; they are the repositories of the 
collections of the temporary and permanent surveys which have 
been instituted in connection with them ; and they have concen- 
trated and preserved the results of manifold individual efforts, 
which otherwise most likely would have been lost to science. 
The British Museum has derived great benefit from the friendly 
relations which we have kept up with them; and, therefore, 
they are deserving of all the aid which we can possibly give 
them, and which may lessen the peculiar difficulties under which 
they labour in consequence of their distance from Europe. 

am painfully aware that, in the remarks which I have had 
the honour of*making before you, I have tried the patience of 
some, and not satisfied the expectations of others. But so much 
I may claim ; that the views which I have expressed before you as 
my own are the results of many years’ experience, and, therefore, 
should be worthy of your consideration ; and that I am guided 
by no other desire than that of seeing the museums in this eountry 
taking their proper place in regard to biology, and as one of the 
most ımportant aids in the instruction of the people. 





NOTES 
In medizeval ages Rheims was a seat of learning, and in 1547 
the Cardinal of Lorraine established there a university, which 
flourished until it was suppressed at the French Revolution. 
But although the present Republican Government has instituted in 
this ancient city a school of medicine, the liberal arts are little 


` cultivated by the inhabitants, who are mostly engaged in com- 


mercial and manufacturing occupations, Rheims possesses the 
greatest wine trade in the world and the richest woollen manu- 
factories in France. So, although the French Association has 
met with a vefy handsome reception, the local budget of scientific 
contributions was very meagre indeed, except in the sections of 
anthropology and archzology, which were a local success. M. 
Cotteau gave an address describing the geological character of 
the Rheims district, and illustrated by the local exhibition which 
had been arrauged ın one of the halls of the Lycée by M. Perron, 
M. Lemoine, Professor in the School of Medicine of Rheims, 
exhibited a rich collection of objects of paleontological interest 
which had been formed by him from thë suriounding district. 
This was exceptionally rich in objects of the cretaceous period, 
mostly of polished stone, and wonderfully preserved in the caves 
so numerous in the cretaceous formation, and which are now 
utilised to protect against variations of temperature an immense 
quantity of bottled wine destined to be sent to all parts of the 
world. g An excursion, specially interesting for archeologists, 
was organised to Epernay, where M. Baye, a rich, proprietor, 
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had collected in his château a number of curiosities belonging to 
the Ca:lovingian periods. Two other special excursions were 
organised, the first to the ruins of old Courcy Castle and 
St. Gobain, the largest glass foundry in France, where a 
large lump was cast in presence of the visitors, and the 
second to St Menehould, which was supposed in former 
times to be the key of French independence. The most attrac- 
tive ‘excursion was undoubtedly to the caves where champagne 
is manufactured by the old process, which was scientifically 
described by M, François, a chemist of Chalons-sur-Marne. A 
demonstration ôf the principles of the operation was given in 
the caves of Pommery, where Madame Pommery kindly per- 
mitted the visitors to make a “practical test of the quality of 
her celebrated produce. Synoptical tables had been prepared 
exhibiting the progress of the manufacture. The superiority of 
the champagne manufactured in Rhems and vicinity is attri- 
buted not only to the long experience of the workmen and the 
excellence of the receipts used, but to the perfect-equality of 
temperature maintained in the old galleries where it is stored. 
Sqme of these are several acres in see are quite full of 
bottles. After the final meeting a general excursion was made to 
the celebrated grotto of Han in Belgium. The two lectures by 
M. Perier on ‘‘ Transformism,” and M. Garel on ‘‘ Radiant 
Matter,” were delivered, at the solicitation of the local com- 
mittee for their information ; the lecturers confined themselves 
to the clear enunciation of known facts, and to experiments 
already well known to the scientific world, M, Javal gave a 
public lecture on the Hygiene of the Eye, and M, Richet on the 
Symptoms of Somnambulism. About 500 members were present 
at the meeting this year, exclusive of local members. Among 
foreign visitors were Professors Sylvester and Hennessy. At 
the final session M. Janssen was elected president for 1882, 
when the meeting will be held at La Rochelle, and M. Emile 
Trelat will be general secretary ; they will act as vice-president and 
vice-secretary respectively for the sesyjen gf 1881, which will be 
held at Algiers in the first week after Easter. The president of 
the Algiers session will be M“ Chauveau, Professor at the Veteri- 
nary School of Lyons, and the secretary will*be M. Maunoir, 
general secretary of the French Geographical Society. A very 
large attendance is anticipated, as a diminution of 50 per cent, 
on the fares is expected, and the visit will take place M an 
exceptionally advantageous season, A general committee has 
been formed, having at its head M, Tomel, senator of Oran, 
and director of the newly-created School of Sciences, The 
Governor-General will be honorary president, and M. MacCarthy, 
president of the Algiers Society of Natural Sciences, has been 
nominated by the General Committee of Rheims president of 
the Section of Geography. The Rheims authorities and citizens 
have done everything wiehin their power to welcome their guests, 
and the meeting has been on the whole successful. 


Frox an additional Circular sent us from the American Asso- 
ciation we see that nearly all the railway lines connected with 
Boston, the placè of meeting, offer great facilities for the con- 
veyance of members. Some of the companies indeed give these 
attending the meeting free tickets, while the others issue tickets 
at one-half the usual rates. Is it too much to expect similar 
advantages from Enghsh companies? Has the attempt ever 
been made? 

A vERY interesting annual meeting of the Entomological 
Club of the American Association was to be held at Boston on 
Tuesday. ° Among other subjects to be brought forward, Mr, A. 
R. Grote was to speak of generic charactera in the Noctuids ; 
Mr. E. P. Austin hoped to exhibit séme interesting series from 
his extensive collection of North American Coleoptgra; Mr: 
Wm. Saundeis to discuss InsectivoMus Bieds, their merits 
and demerits; Rev. H. @. McCook to read a paper on the 
Honey Ants of the Garden of the Gods, Celorado; Mr. S. H. 
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Scudder to exhibit interesting fossil msects, and illustrations of 
New England Butterflies; Dr. J. L. Le Conte to present an 
essay on Lightning Bugs, and give a list of Coleoptera hatched 
from a few hickory twigs; and Dr. H. A. Hagen to present 
papers on the Hessian Fly, on the anatomy of Productius decepius, 
and on a new worm parasitic on insects. 


Tue third International Congress of Geography meets at 
Venice from the 15th to the 22nd of September, 1881, under the 
patronage of King Humbert. The accompanying exhibition will 
be opened on September 1, and will not be closed before October 
1. The Congress will be divided mto seven groups: I. Mathe- 
matical, Geodetic, and Topographical Geography. 2. Hydro- 
graphy and Maritime Geography. 3. Physical, Meteorological, 
Geological, Botanical, and Zoological Geography. 4. Historical, 
‘Ethnographical, and Philological Geography. 5. Economical, 
Commercial, and Statistical Geography. 6. Methodology; 
Geographical Education. 7. Exploration. Further information 
may be obtained by addressing ‘* Al Comitato ordinatore del 3° 
Congresso Geografid\, Internazionale, 26, Via del Collegi 
Romano, Roma.” legio 


Tue Sixth Annual Conference of thè Cryptogamic Society of 
Scotland will be held ın Glasgow, on September 27-30, and 
October 1 and 2, when all persons interested in cryptogamic 
botany are invited to attend, A detailed prospectus of the 
meetings, excursion, and show may be had on application to the 
Local Secretaries, on and after September 6, Fellows and 
others from a distance who purpose attending the Conference 
are requested to send intimation thereof as soon as possible to 
the Secretary, to whom also intimation of papers to be read 
should be sent. Fellows are requested to bring or send speci- 
mens of interest in any branch of cryptogamic botany for exhi- 
bition at the meeting and show. The Secretary is Dr. F. 
Buchanan White, Perth, and the Local Secretaries Mr. W. J. 
Milligan, 180, West Reg@t Street, and Mr. A. Turner, 122, 
Hospital Street, Glasgow. . 


THe annual meeting of the Mineralogical Society of Great 
Britain will be held at Swansea, in the Unitarian School-room, 
High Street, on Friday, August 27, at 2.30 p.m. The Council 
willTeet at 2 p.m. All communications intended for this meet- 
ing should be addressed to the Secretary, Mr. J. H. Collins, 
F.G.S., at the Reception Rooms, British Association, Swansea. 


Wp understand that the long-expected first volume of Prof. 
Arthur Gamgee’s “ Text-book of Physiological Chemistry ” may 
be expected to appear in the- middle of September. This 
volume, which will be published by Macmillan and Co., 
deals with the Chemistry of the Tissues, and is to be succeeded 
in the space of a few months by a seconfl and concluding volume, 
treating of the Chemical Processes Associated with the Animal 
Functions. Dr. Gamgee’s work is, we are informed, a more 
elaborate treatise than has hitherto appeared on this branch of 
science, It deals with the subject from the pofnt of view of the 
physiologist and the physician rather than from that of the pure 
chemist ; it is mdeed an advanced treatise, dealing with those 
departments of physiology and pathology which involve a study 
of chemical facts, and not, as all text-books of physiological 
chemistry, save those of Lehmann and Kuhne, have been, a work 
treating of one branch of Applied Chemistry, The work is well 
illustrated ; it contains a very full and complete account of the 
whole literature of erch subject treated of, and besides beingsa 
systematic treatise, is intended to serve as a practical guide for 
the student of physiologicsl chemistry. 

In Ms. Wallace’s forthcoming work—“ Island Life,” no less 
than five chaptets are flevoted to geological subjects which ge 
considers to be of fundamental importance for the study of 
questions of distribation,—such as the permanence of continents 
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and oceans, glacial epochs and mild arctic climates, and the 
Measurement of geological time. A complete and in many 
respects a novel solution of the problem of geological climates is 
attempted ; and as the distribution of both animal and vegetable 
forms is dealt with this volume will probably interest a wide 
class of readers, ; * 


è ; 

MR. R. BULLEN NEWTON, assistant natufalist under Prof. 
Huxley in the Museum of Practical Geology, Jermyn Street, has 
received an appointment in the geological department of the 
British Museuth. , 


A BALLOON ascent was made at Cherbourg, on the occasion of 
the féte given by the Municipality to M. Grévy, by MM, Perron 
and Capt. Gauthier. The general direction of the wind being 
from the land to the sea, a government steamer was sent out to 
secure the safety of the aeronants if necessary. Before starting 
not less than thirty pilot-balloons were sent up to ascertain the 
superposition of the aerial currents. It was proved that at 400 
metres the wind was blowing from the sea, After having 
travelled for more than an hour in the direction of Portsmouth, 
the aeronauts opened their valve and returned safely on shore. 
More than a hundred thousand spectators witnessed the experi- 
ment. The culminating point of the ascent was an altitude of 
1,500 metres, where the travellers could see the English coast, 
the whole of the Isle of Wight, &c. The scenery is stated to have 
surpassed description. Some very curious observations were 
made on the colours of the sea. In the places where the water 
is very deep it looks quite inky, and the curves of level are so 
clearly manifested that they bear comparison with equidistant 
lines worked on ordnance maps, When travelling at so great 
an altitude ships can be detected with some difficulty; but 
smoke can be seen even when the smoke-producing steamer can 
hardly be perceived with the naked eye. 


AT a recent meeting of the Asiatic Society of Bengal, Mr. L~ 
Schwendler gave an instance of a Langur monkey (Semnopithe- 
cus entellus) having been taught to do useful work, Mr, 
Schwendler’s ‘‘trustworthy informant” was Babu B. Pyne, a 
member of the Government Telegraph Department. The Baba 
says :—‘‘Some years ago I had a Langur which, when standing 
erect, measured fully 2 feet 6 inches. The animal was very 
powerful, and could easily pull a punkha measuring eight feet in 
length. It was a male, and even when young showed a dispo- 
sinon to be highly savage. The older it got the more savage 
it became. Seeing the great power this monkey had, I wanted 
to utilise it, and therefore intended to emplay it for -the pur- 
pose of pulling punkhas, The teaching I effected in the follow- 
ing manner :—The monkey was tied by the waist close to a 
strong pole, so that it could not move either backwards or for- 
wards, or right or left. Both hands were tied to a rope attached 
to a punkha, which was regularly pulled from the other side by a 
man. Thus the animal had to sit in one place, and could only 
move its hands up and down with the punkhaerope. In this 
way the monkey in a comparatively short time learnt to pull the 
punkha by itself, and was so employed by me for several 
years, It always kept in first-rate health, enjoyed its work 
immensely, and did it equally well, if not better, than a cooly. 
During the raing it suffered from fever, and ujtimately died? 
Putting now this trained monkey in the place where the man 
used to pull the punkhs, and a new Langur in the place where 
the trained monkey eformerly sat, I attempted to teach succes- 
sively four more monkeys, two of which were females. I suc- 
ceeded perfectly in teaching the males, but was quite unsuccessful 
with the females.” Mr. Schwendler said there is a certain 
amount of intelligence required to do this work, since the arms, 
in their up and down [movements, have to keep time with the 
swinging punkha. Mr. Schwendler mentioned some other in- 
stances in which the display of intelligence by monkYys had 
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been noticed. In particular he mentioned a case in which a 
monkey, which had sustained a fall from trusting to a rotten 
branch while swinging on a tree, had been observed afterwards to 
examine the branches of the tree, and to break off those which 
it found to be rotten. Some discussion ensued as to whether 
the action of@he monkey in this case was the result of intelli- 
gence, and somewf the membeis present were of opinion that it 
might have been the result simply of anger cavsed by the fall. 
‘Mr, Schwendler, however, stated that he had for long made the 
habits of animals a study, and that he was convinged of the fact 
that monkeys were possessed of much intelligence; and he 
vouched for the authenticity of the statements made in the paper 
read regarding the monkeys which were taught to pull a punkha, 


THR Zines Geneva correspondent telegraphs as follows :— 
t An interesting geological discovery has been made in the 
neighbourhood gf Solothurn, On removing a mass of superin- 
cumbent sand and gravel to prepare for some quarrying opera” 
tions, the rock benegth was fonnd to be quite smooth and 
intersected with old water chafinels. The excavation bemg 
continued, a number of enormous holes filled with great stones 
were laid bare. These holes, like those in the famous Gletcher 
Garten at Lucerne, are due to the action of wateg, which, flowing 
through rifts in the glacier that ages past covered the rock, set 
in movement the stones beneath, whereby the ‘ Giant’s Rattles,’ 
as they are talled, were hollowed ont; but while the rock at 
Lucerne is sandstone, the formation at Solothurn is hard limestone 
and quartz,” 


AT Judicarien and Riva, in the Tyrol, a rather smart shock of 
eatthquake was felt on the 12th inst. 


A CORRESPONDENT whites in reference to our Notes regarding 
the successes of the ladies in the recent London University 
Examination (NATURE, vol. xxii. pp. 346 and 374), calling 
attention to tHe fact that the position of the successful candidates 
in the respective divisions of the lists referred to (i.e., the Pass 
Lists of the 1st B.A, and 1st B.Sc, Examinations) is determined 
by the alphabetical order of their names, and is therefore acci- 

dental, This does not refer to the Honours Lists, which have 
since been published, and in which the candidates are arranged 
in order of merit. 


From a report drawn up by Don Mariano Barcena, Director 
of the Central Meteorological Observatory of Mexico, the 
Gardeners’ Chronicle learns that it is proposed to establish a 
large number of stations throughout Mexico for the uniform 
record of observations on the temperature, pressure, rainfall, 
vegetation, &c. Should this project be properly inaugurated 
aad continued, it will be of the greatest service to science. The 
observers will likewise report on the state of the crops, prices of 
grain, and other commodities, &c., as affected by the weather. 


Mr, Brycg-WRIGHT writes to the Zimes that numbers of 
false turquoise have daring the mst two weeks come from Vienna 
and are still arriving? Their detection is somewhat difficult, the 
backs of every specimen having been pecked out and the holes 
filled with a black cement, to imitate the matrix of La Vielle 
Roche. They are, however, a little lighter than the real 
turquoise, the specific gravity being 2'4, while that of the genuine 
stone is 2 6 to 2'8. The easier method of distinguishing them is 
to use a penknife to the false matrix, which can easily be 
removed, revealing the artificial perforations. 


Tux additions to the Zoological Society’s Gardens during the 
past week include two Macaque Monkeys (AMfacacus cynomolgus) 
from India, presented respectavely by Mr. H. G. Wainwright 
and Mr, Cecil Peele; two Tchel Monkeys (Afacacus tcheliensis) 
from Shanghai, China, presented by Dr. Bushell; a Brown 
Capucho (Cebus fatuellus) from Guiana, presented by Mr. Percy 
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E. Scrutton; a West Indian Agouti (Dasyprocta cristata) from 
the West Indies, presented by Mr. W. H. Braithwaite; a 
Spotted Salamander (Salamandra maculosa), European, an ' 
Axolotl! (Siredon mexicanus) from Mexico, presented by Dr, 
Gibbs, F.Z.S.; a Common Cormorant (Phalacrocorax carbo), 
British, deposited ; a Straw-necked Ibis (Carphibis spintcol.ts), 
a Maned Goose (Bermcla jubata) from Australia, an Elate 
Hornbill (Buceros elatus) from West Africa, two Brown Mynahs 
(Acridotheres fuscus) from India, purchased. 








OUR ASTRONOMICAL COLUMN 


THE SATELLITES OF SATURN.—Mr. Marth has published 
(Astron, Nach., No. 2,328) his ephemeris of the five interior 
satellites of Saturn, with the usual ess of detail, For Miras 
he now assumes accelerated motion, leaving it to be decided by 
further observation whether this hypothesis 1s the correct one to 
account for the discrepancies which have been recently remarked 
between his predictions and observation in the case of this difficult 
object. Mr. Marth’s times of greatest elongations of Mimas now 
accord within o'2h, with those deduced frosħ the circular elements 
which we have adopted on several occasions for predictions in 
this column, and which were founded upon a very approximate 
discussion of measures af the Naval Observatory, Washington, 
in the years 1874—77. Without some such hypothesis as 
accelerated motion, however, these elements will not represent 
the observations even as late as Lassell’s, and it has been only 
with the view of facilitating to some extent the identification of 
the satellite about this epoch that they have been from time to 
tıme employed, They give the following times of elongations, 
which may be compared with Mr. Marth’s :—~ 


Last Elongations West Elongations 
h m h m 
Aug. 30... 15 15 G.M.T. | Sept. 7 ... 15 30 G.M.T. 
3I ... I3 52 8... I4 7 
Sept. I.. I2 29 Q +. I2 44 
2. 1% 6 IO .. II 2I 
3. 9 43 IE... 9 58 


Tae BINARY-STAR a CENTAURI -Mr. Tebbutt communi- 
cates to the Observatory measyres of this object made at Windsor, 
N.S.W., in the first half of the present year ; duly weighted the 
mean result is:— 7 

1880'311 ... Position, 186°53; Distance, 5°16. 
Dr. Doberck’s elements give the angle less by 2°°9, and the 
distance also less by o”*21. An able investigation on the pafallar 
of this star, with a new determination of the orbit by Mr. W. L. 
Elkin of Strassburg has just appeared. 


THE Great CoMzr OF 1880.—Dr, B. A. Gould, the 
director of the National Observatory of the Argentine Republic 
at Cordoba, has through London during the last week. 
He describes the appearance of the Southern Comet of February, 
of which he has put upon record the longest'series of observations 
as involving very great difficulty in fixing accurate positions with 
the telescope, while withthe naked eye there was an df- 
culty in saying where the tail originated, there being no nucleus, 
or head, to use the old term, worthy of the name. 

If a systematic search for comets had been organised in the 
southern hemisphere (shall we say had southern astronomers been 
so far ahead ofstheir northern confréres ?) possibly the comet 
might have been detected before perihelion, and some most 
interesting results would have accrued. The reader may hibs 
like to see the track which the comet must have followed in its 
approach to the sun, which the subjoined places will sufficiently 
i : 


cate :— 
rah, G.M.T. Angu Dechnation poaa P 

1879, Dec. 28 51°0 -735 0°630 2'3 
1880, Jane 2 g'i 69°8 oor 31 
e 346° 59°9 0'621 4o 

12... 334° 48°38 0°660 5'2 

17 o 3274 38:2 0°72} e T4 

22... 32I — 28°5 0'°824 a I47 


js 2 
The last column contains the values of Ty fand may be of 


s 
questionable application in this instance. 
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A FRAGMENT OF PRIMEVAL EUROPE 


WHEN the history of the growth of the European 

area is traced backward through successive geo- 
logical periods, it brnngs before us a remarkable per- 
sistence, of land towards the north. The stratified 
formations bear a generally concurrent testimony to 
the existence of a northern source whence much of 
their sediment was derived, even from very early geo- 
logical times. In their piles of consolidated gravel, sand, 
and mud, their unconformabilities and their buried coast- 
` lines, they tell of some boreal land which, continually 
suffering denudation, but doubtless at intervals restored 
and augmented by upheaval, has gradually extended over 
the whole of the present European area. The chronicles 
of this most interesting history are at best imperfect, 
and have hitherto been only partially deciphered. They 
naturally assume an increasingly fragmentary and obscure 
character in proportion to their antiquity. Nevertheless 
traces can still be detected of the shores against which 
the oldest known sedimentary accumulations were piled. 
The shores have of ceurse been deeply buried under the 
deposits of subsequent ages. But the whirligig of time 
has once more brought them up t® the light of day by 
stripping off the thick piles of rock beneath which they 
have lain preserved during so vast acycle of geologicalie- 
volutions. I shall here describe a fragment of this earliest 
land, and allude to some of the geological problems which 
it suggests. 

In the north-west of Scotland, along the seaboard of 
the counties of Ross and Sutherland, a peculiar type of 
scenery presents itself, which reappears nowhere else on 
the mainland. Whether the traveller approaches the 
region from the sea or from the land, he can hardly fail 
to be struck by this peculiarity, even though he may have 
no specially geological eye for the discrimination of rock- 
structures. Seen from the westward or Atlantic side, 
as, for example, when sailing into,Loch Torridon, or 
passing the mouths éf ‘the western fjords of Sutherland- 
shire, the land rises out of the, water in a succession of 
bare rounded domes of rock, crowding one behind and 
above another, ‘as far as the eye can reach. Nota tree 
or bush casts a shadow over these folds of barren rock. 
I, might at first be supposed that even heather had been 
unable to find a foothold on them. Grey, rugged, and 
verdureless, they look as if they had but recently been 
thrust up from beneath the waves, and as if the kindly 
hand of nature had not yet had time to clothe them with 
her livery of green. Stane however as this scenery 
appears when viewed from a distance, ıt becomes even 
stranger when we enter into it, and more especially when 
we climb one of its more prominent heights and look 
down upon many square miles of its extent. The whole 
landscape is one of smoothed an® rounded bosses and 
ange of bare rock, which, uniting and then separating, 
inclose innumerable little tarns (Fig. 1). There are no 
definite lines of hill and valley ; the country consists, in 
fact, of a seemingly inextricable labyrinth of hills and 
valleys, which, on thes whole, do not rise much above, nor 
sik much below, a general average level. Over this ex- 
panse, with all its bareness and sterility, there is a singular 
absence of peaks or crags of any kind) The domes and 
ridges present everywhere a rounded, flowing outline, 
though here and there their outline has been partially 
defaced by the action of the weather. : 

The rocks that have assumed this external contour are 
the Fundamental, Lewisian, or Laurentian gneiss, whic 
as Murchison first showed, form the platform whereon the 
rest of the stratified rocks of Britain lie. They do not, 
however, cover the whofe surface of these north-western 
tracts. On the contrary, they form a broken fringe from 
Cape Wrath foghe Isand of Raasay, coming out bold] 
to the Atlantic in the northern half of its course, bu 
throughout the southern portion retiring chiefly towards 


the heads of the bays and sea-lochs, and even extending 
inland to the head of Loch Maree. The reason of this 
want of continuity is to be found in the spread of 
later tormations over the gneiss. At the base of these 
overlying deposits comes a mass of dark red sandstone 
and conglomerate (classed as Cambrian by, Murchison 
and his associates), which, in gently inclined of horizontal 
strata, sweeps across the platform of gnéiss, rising here 
and there into solitary cones or groups of cones fully 
3,400 feet above the sea. No contrast in Highland 
scenery 1s more abrupt and impressive than that between 
the ground occupied by the old gneiss and that covered 
by this overlying sandstone group. So sharp is the line 
of demarcation between the two tracts that it can be 
accurately followed by the eye even at a distance of 
several miles, Where the sandstone supervenes, the 
tumbled sea of bare grey gneiss is succeeded by smooth 
heathy slopes, dirgugh which the flat or gently-inclined 
parallel edges of the beds protrude in sficcessive lines 
of terrace. As the ground nses into conical mountains, 
the covering of heather grows more awd more scant, but 
the same terraced bars af réck continue to rise even to 
the summits, so that these vast solitary cones, standing 
apart on their platform of gneiss, have rather the aspect 
of rudely symmetrical pyramids than the free, bold swee 
of crag and slope so characteristic of other Scottis 
mountains. i a 

The depth of these sandstones must amounteto several 
thousand feet. Even in single mountains a thickness of 
more than three thousand four hundred feet can be taken 
in at a glance of the eye from base to summit. Yet when 
this massive formation is followed along the belt of 
country in which it lies it is found to thin out rapidly and 
even for some distance to’ disappear. Such a disappear- 
ance might arise either -because the formation was not 
continuously deposited or because it was unequally worn 
down before the next formation was accumulated upon it. 
Evidently the solution of this question wl have an 
important bearing on any reconstruction of the early 
geography of the region. 

Above the red sandstones and creeping across them 
transgressively les the deep pile of white quartzites 
limest$nes, and schists which Peach’s discovery of 
recognisable fossils in them at Dumess showed to be of 
Lower Silurian age. Another well-marked contrast of 
scenery is presented where these rocks abut upon those 
just described. The quartzites rise into long lines of bare 
white bills which, as the rock breaks up under the influ- 
ence of the weather, are apt to be buried under their own 
débris even up to the summits. Here anq there outlying 
patches of the white rock may be seen gleaming along the 
crests of the dark sandstone mountains like fields of snow 
or nascent glaciers. Quartzites, limestones, and schists 
dip away to the east and pass under the vast series of 
younger schists which form most of the rest of the Scottish 
Highlands. ‘This order of succession, first established by 
Murchison, can be demonstrated by innumerable lines of 
natural section. I have myself traced it through the 
mountainous country from Cape Wrath to Skye, and in 
many traverses across Sutherland and Ross, I have 
sought for evidence of the reappearance of the old or 
fundamental gneiss of the north-west, and have ransacked 
every Highland. county in the search, but have never. 
found the least trace of that rock beyond “ts limits in 
Sutherland and Ross. Its distinctive gneisses and other 
crystalline masses, so wonderfully unlike anything else in 
the Highlands, never reappear to the east. And that 
strange mamumillated, bossy surface is found in the north- 
west alone. 

To realise what the appearance of the old gneiss at the 
present surface means eve must bear in mind that it was 
first buried under several thousand feet of red sandstone, 
that the area was then further submerged until the vast 
pile of sediment was deposited out of which the¥High- 


lands have been formed, that these sedimentary ac 


lations—how many thousand feet thick we cannot yet 


tell—were subsequently over the Highland a 
and metamorphosed into crystalline 
finally towards the west the ancient 







































































































































































































































































































































































































































































































































































































































































































































































































































































earliest European surface of whic as yet know any-" 


thing—a surface in chronological com) with which 
the Alps are of quite modesn data For many years past 
I have at intervals wandered over it, finding in its undula- 
tions of bare rock a fascination “which a fairer landscape 
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dged up and gradually bared of its 
d of rock, until now at len some - 


> been once more laid open to the air. 


‘interest in this frag- 
t is a portion of the 
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mountain Si 
uthward and underlies the great conical mountain of 


rom above Scouri® 


and dippi. d 
i gneiss swee 


& 


latform of gneiss looking eastwarc 


tp 


cient 
amental ; 


‘Fic. 1.—View of the anci 


Each visit suggests some fresh 
st liglst on earlier difficulties. - 
15 Rare we rage the 


raver in Westerif Suther- 
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presented by the gneiss. A very slight examination 
shows that every dome and boss of rock is ice-worn, The 
smoothed polished and striated surface left by the ice of 
the glacial period is everywhere to be recognised. Each 
hummock of gneiss is a more or less perfect roche | 
moutonnée, Perched blocks are strewn over the ground 
by thousands. In short, there can hardly be anywhere 
else in Britain a more thoroughly typical piece of 
glaciation. ; 2 

An obvious answer to the question of the origin of the 
peculiar configuration of this gneiss country is to refer it 
to the action of the last ice-sheet which covered Britain. 
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That the gneiss was powerfully ground down by that ice 











a. 2.—Ben Shieldag, 
hummocky surface of the old gneiss. 


Fig. 3.—View of outlier of Cambrian breccia and sandstone among gneiss hills near Gairloch, 


is'sufficiently manifest. But if the peculiar bossy surface 
is to be thus explained we are confronted by the difficulty 
that the ice must have acted far more effectively on the 
gneiss than on any other rock in the region. Yet there 
is nothing in the configuration of the ground to make the | 
erosion greater on the gneiss than on the red sandstone 
or quartzites and schists. The same side of a sea-loch 
may be seen to present slopes both of gneiss and sanel- 
stone; the gneiss is always’ worn into smooth domes, 
ridges, and hollows ; bwt the sandstone retains its parallel 
bands of rocky terrace. The difference is evidently not 
due to any greater tS soe abrasion of the gneiss. The 
area of | gfound above the gneiss platform in Suther- 
. 


ch Torridon—a hill of flat Cambrian red sandstoa: 
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landshire is comparatively small. As shown in Fig. 1 it 
rises somewhat stéeply from the west, its chief area and 
drainage lying towards the east. I have visited those 
tracts of the Highlands where the rocks approach nearest 
to the type of the ancient gneiss, and where the conditions 
have been most favourable for intense glaciation. No 
more promising locality for a comparison gf this kind 
could be found than the deep defiles of Glef Shiel and 
Kintail. The rocks have there been e&tremely meta- 


-morphosed and have been exposed to the action of ice 


descending from some of the highest uplands in the West 
of Scotland. , Yet we look in vain among them for any 
semblance of the bare bossy surface of the old gneiss. 

: A further difficulty arises when 
we reflect that in the general 
erosion of the country the gneiss, 
being covered by later formations, 
would be the last to be attacked, 
and in so far as it was so covered, 
must have been exposed to the 
erosive action of the ice for a 
shorter time ¢han the overlying 
rock$. We might therefore have 
presumed that instead of being 
more, it would have been less 
trenchantly worn down than these, 
Its great toughness and durability, 
which have enabled it to retain the 
ice-impress so faithfully, must have 
given it considerable powers of 
resistance to the grinding action 
of the glacier. 

Every fresh excursion into these 

northern wilds has increased my 

—-— difficulty in accounting for the 

=, - peculiar contours of the gneiss 
ground by reference merely to the 
work of the Glacial period. A 
recent visit, however, seems at last 
to have thrown some light on the 
matter. I had long been familiar 
with the fact that the platform of 
gneiss on which the red sandstones 
and conglomerates were laid down 
abounded in inequalities even at 
the time of the deposit of these 


resting upon-an uneven 


diminished representative, and 
sank into depressions now occu- 
pied by thick massts of sandstone. 
But I have lately observed that 
_ not only do these larger features 
pass under the sandstone, but that 
the minor domes and bosses of 
gneiss do so likewise. On both 
sides of Loch Torridon, for exam- 
ple, the hummocky owtlines of the 
gneiss can be seen emerging from 
under the overlying sandstones 
(Fig. 2) On the west side of Loch Assynt similar 
junctions are visible. But some of the most impressive 
sections occur in the neighbourhood of Gairloch. Little, 
more than a mile to the north of the churchthe road to 
Poolewe descends into a short valley surrounded with 
gneiss hills. From the top of the descent the eye is at 
once arrested by a,flat-topped hill standing in the middle 
of the valley at its upper end, and suggesting some kind 
of othe IAN en Eg mig surroundin: bun- 
mocky declivities of gneiss is its grassy top, 
by wall-like cliffs rising upon glacis-slope of débris and 
herbage (Fig. 3). Closer examination shows that the little 
eminence is capped with a coarse reddish breccia made 
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up of fragments from the surrounding gneiss, The 
stones in this deposit are for the most part perfectly 
angular, and are sometimes stuck on end in the mass, 
They underwent but little re-arrangement after they were 
thrown down, though occasional lenticular seams of red 
sandstone running through the rock serve to prove that it 
is lying as a flat cake on the gneiss. My friend Mr. 
Norman Loo@yer accompanied me in the examination of 
this hill. We searthed long for a striated stone among 
the component materials of the breccia, but the matrix 
was too firm to allow us to bare and extract any of the 
pebbles or boulders. We traced, however, the characteristic 
rounded bossy surface of the gneiss unti it passed under 
the breccia, and were convinced that, could the outlier of 
breccia be stripped off, the same kind of surface would be 
found below it as on the gneiss above and around. The 
valley in which this little fragment of a once more exten- 
sive deposit of breccia lies certainly existed as a hollow in 
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Cambrian times. From the narrowness of its present 
outlet, which has been cut by the escaping streamlet, and 
from the nature of the breccia, we may infer with some 
plausibility that the hollow was filled with water, and may 
have been a lake. It was almost certainly a rock-basin, 
surrounded with hills of gneiss that had been worn into 
undulating dome-shaped hummocks, 

Behind the new hotel at Gairloch the ground rises 
steeply into a rocky declivity of the old gneiss. Along 
the base of these slopes the gneiss (which is here a 
greenish schist) is wrapped round with a breccia of re- 
markable coarseness and toughness. We noticed some 
blocks in it fullf five feet long. It is entirely made up of 
angular fragments of the schist underneath, to which it 
adheres with great tenacity. Here again rounded and 
smoothed domes of the older rock can be traced passing 
under the breccia, as at a in Fig. 4. On the coast imme- 
diately to the south of the new Free Church a series of - 








Fic.t4.—Sections of the jurction of the fundamental gneiss and overlying Cambrian, breccia Gairloch. 


instructive sections again lays bare the worm undulating 
platform of gneiss, with its overlying cover of coarse 
ae breccia (4 in Fig. 4). 

in these €ar northern shores, then, there still remain 
fragments of the surface on which our oldest sedimentary 
accumulations were deposited. These fragments are 
found to bear in their smoothed hummocky contours a 
striking resemblance to the surface which geologists now 
always associate with the action of glacier-ice. There 
can at least be no doubt that they are denuded surfaces. 
The edges of the vertical and twisted beds of gneiss and 
schist have been smoothly bevelled off. These rocks 
however, would never have assumed such a contour if 
exposed merely to ordinary sub-atrial disintegration. 
They would have taken sharp craggy outlines like those 
which are here and there gradually replacing the ice-worn 
curves of the roches tnoutonnées. They have certainly 
been ground by an agent that has produced regults 
which, if they were found in a recent formation, would, 


without hesitation, be ascribed to land-ice. The breccia, 
too, is quite comparable to moraine-stuff. Without 
wishing at present to prejudge a question on which I 
hope yet to obtain further evidence, I think we have in 
the meantime grounds for concluding that in the noith- 
west of Scotland there is still traceable a fragment of the 
earliest known land-surface of Europe, that this primeval 
country had a smooth undulating aspect not unlike that 
of the west pf Sutherland at the present time, that it 
contained rock-hollows, some of them filled with water, 
that into these hollows piles of coarse angular detritus 
were thrust, that aed. and beneath the tracks where 
this detritus accumulated the gneiss was worn into dome- 
shaped forms stiongly suggestivegof, the operation of 
land-ice, and that though the ice of the last Glacial Period 
undoubtedly ground down the platform of gneiss, bared 
as it was of the overlying formations, it found a surface 
already worn into approximately the same forms as those 
which it presents to-day. ARCH. GEIKIE 
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EXCRETION OF WATER BY LEAVES? 


JN the pamphlet referred to below Dr. Moll gives a detailed 

account of his investigations upon the excretion of drops of 
water by leaves, of which an outline was given in the Botanische 
Zeitung for January 23 of the present year. 

The question with which he more especially deals is as to 
whether this excretion ls a function which is performed by all 
leaves, or whether it is confined to such leaves only as possess 
specially modified organs. The method which he employed in 
his researches is to place the leaves under the most favourable 
cdndition for the excretion of drops by diminishing as far as 

ssible their transpiration, and by supplying them with water. 

nder ordinary®circumstances the excretion of drops is due to 
the action of the root-pressure; but Dr. Moll substitutes for this, 


in his experiments, the pressure of a column of mercury, in order 
to have this important factor in the problem completely under 
control, 


The results, which are of considerable interest, may be briefly 
stated as follows: out of sixty plants experimented on, the 
leaves of twenty-nine excreted drops without becoming injected, 
that is, without their intercellular spaces becoming filled with 
water; thirteen leaves became injected and excreted drops, and 
eighteen became injected but did not excrete*at all, It appears 
that the age of the leaf has a very evident influence upon the 
excretion of drops, for whereas the yo leaves of a plent, such 
as Sambucus tt. or Platanus occidentalis, for instance, readily 
excrete drops without becoming injected the older leaves of the 


* “ Untersuchungen über Tropfenausscheidung und Injection bei Blättern,” 
von Dr, Jey. Mol, (Amsterdam, 1880 ) 


same plant become injected and excrete scarcely at all, Under 
these circumstances it is quite possible and even probable, as Dr. 
Moll himself ts, that of the eighteen plants the leaves of 
which became only injected, some at least were capable of 
excretion at an earlier period. It is only definitely stated of 
Hedera, Syringa, and Tous that their leaves do not excrete 
at all, 

As to the organs of excretion, it is effected ın eight out of the 
forty-two cases by mean# of water-pores, but in four of these 
cases it is effected also by ordinary stomata ; in eight other cases 
it was found to be effected by stomata, and in three cases it took 
place at portions of the surface which possessed neither water- 
pores nor stomata. These last cases are carefully distinguished 
by Dr. Moll from those in which an excretion took place over 
the whole surface of the leaf in consequence of exces ivg 
pressure, 

From these observations it appears that most leaves, at least 
so long as they are comparatively young, are capable of excreting 
water in drops when it is supplied to them in excess, and further, 
that this excretion is effected by certain organs (Hmissarien the . 
author calls them) which may be water pore, or ordinary 
stomata, or limited areas of the surface which are histologically 
undifferentiated. The effect of this excretion is to prevent the 
injéttion of *the leaves when the root-pressure is great, a con- 
dition which would obviously interfere with the circulation of air 
in the intercellular spaces, and therefore with the function of the 
leaf. Dr. Moll suggests that possibly some definite correlation 
exists betweert the presence of excretory andthe enistence 
of goot-pressure in a plant; for instance, aNeonling to Hofmeister 
(‘ Flora,” 1862), no root-pressure can be detected in Conifers, e 
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and the author has failed to find any excretory organs in their 
leaves. It may be added, in conclusion, that these organs can 
excrete not only water but solutions of substances such as tannin, 
and the juice of Phytolacca berries. Further, Dr. Moll’s obser- 
vations tend to confirm the view that the wood is the channel by 
which water is conveyed to the leaves from the roots. 





SOCIETIES AND ACADEMIES 
LONDON ` 

Royal Society, June 17,—‘‘On the Constants of the Cup 
Anemometer,” by the Rev. T. R. Robinson, D.D., F.R.S., &c, 
- Ina previous paper the author detailed experiments made by 
attaching anemometers to a whirling machine, and the conclu- 
sions to which they led. He was however doubtful of the 
accuracy of the method, and proposed one depending on the 
action of natural wind. He has tried this, and he thinks success- 
fully. Two instruments of the Kew type, differing only in 

+ friction, were established 22 feet asunder on the roof of the house 
and 16 feet above it: the number of turns made by each, and 
the time, were recorded by a chronograph, and from these, v and 
a, the velocity in miles per hour of the centres of the cups was 
known. 

The friction of ®ne of these (K) was constant ; that of the 
other (E) was varied by a lying to a disk on its axle Propy’s 
brake, which was connected with a spring balance whose tension 
was recorded during the time of expétiment by a pencil moved 
by clockwork. Thus the mean friction was obtained. It ranged 


from 353 grains to 4,982, ae 
The equation of an anemometer’s motion is 


~ Va aa ~ Vur -Ż=0 


where V is the unknown velocity of the wind, « and x two 
constants which are to be determined. Each observation gives 
two equations in which there are four unknown quantities, for it 
is found that the value of V changes from one instrument 
to another. This is partly owing to eddies caused by the buid- 
ings, but also in great measure to irregularity of the wind itself, 
It is however Šio found that these wind-differences are as 
likely to have + as — signs, and therefore it may be expected 
that their sum will vanish in a large number of observations, 
The ordinary methods o% elimination fal here even to dete:mine 
with precision a single constant, and he has proceeded by 
approximation, $ 
Assuming the value of a given by the actual measurements in 
his paper = 15'315 at 30” and 32° for 9-inch cups, and that there 
is no resistance as 4^ except that in the equation, and assuming 
approximate value for x, we can compute V and V’, The 
erence between these must be due to an error in x and to w 
the wind error, and taking the sum of a series we have 


S(V’ - vV) + Sw = Ar X Sle -¢); e being - — m e, 

e A/ xi-I+ Bis 

a? 

If the observations are sufficiently numerous Sw = 0, with the 

assumed y + Ax thus found, recompute the V til the sum of 
V’ — V is insensible, and the finat x will give V with a high | 

degree of probability. Twenty-one observations gave a value of 

x considerably larger than what was obtained with the whirling 

machine, and of course the limiting factor (that when v’ is so 


large that £ may be neglected). It is for the Kew type 9” cups 


24” arms = 2,831. In this series the differences are so evidently 
casual as to show that neither a or x change With v. 
e With this x, K gives the true value of V at it; therefore if 
any other type be substituted for E’ it is easy to find its x, for its 
a is &3 area of cups, its 7’ is known, and assuming its 2’ and 
computing as before, we get similaly its Ar. He tried five 
different types and obtained very unexpected results, for he found 
that the x varied as some inverse function of the diameter of the 
cups and of the arms. He gives its values. 
No. 1. Original instrument ra” cups 23':7 arms, x = 1'588o, limit 2°812 
*» a Kew we w an 9 T5019, 





nb » » 13 n 1°7463; » 3035 
p4 n » 8, ” 21488, p, 47051 ° 
vb n n 2675, » 38587, 4, 31425 

G& 4, ss 1067, » 2°5798, », 4958 


No, 6 is similar to No. 2, and it might be expected that their 
constants would be al, The cause of these differences is 
partly the eddies ca by the cups being more powerful when 


e 
. 


the arms are short, but still more the presence of high powers of 
the arm and diameter occurring in the expressions of the mean 
pressures on the concave and convex surfaces of the hemispheres. 
In the present state of hydrod cs we cannot assıgn these 
expressions, but we know enough to see that such powers may 
be present, ` 

As each type of anemometer has its own constants, the anthor 
would suggest to meteorologists the propriety of gonfining them- 
selves to one or two forms, For fixed instruments he considers 
the Kew one as good as any, and would wheo see it generally 
adopted. For portable ones he has no experience except with 
Casella’s 3” cups 6” arms, which he found very convenient ; he 
has not however determined its constants. Some selection of 
the sort seems necessary if it is wished to have an uniform system 
of wind-measures, 


Entomological Society, August 4.—J, W. Dunning, M.A., 
F.L.S., vice-president, in the chair.—Sir Sidney Saunders for- 
warded for exhibition four living specimens of Prosopis rubicola, 
all stylopised females recently bred from larve extracted from 
briars received from Epirus, and contributed notes thereon,— 
Miss E. A, Ormerod exhibited a soft gall-like formation found 
on Rhododendron ferrugineum, but believed to be of fungoid 

owth,—Mr, Billups exhibited a specimen of Mepiaulacus vil- 
osus from Box Hill.—Mr. H, J. Elwes communicated a pa 
on the genus Colias.—Mr, W. L. Distant read a paper entitled 
‘Notes on Exotic Rhynchota,” with descriptions of new 
species, s 

VIENNA 

Imperial Academy of Sciences, July 8.—The theory of 
the galvanic element, by Prof. Exner.—Contributions to a know- 
ledge of the eruptive rocks of the neighbourhood of Schemnitz, 
by Dr. Hussak.—Action of ammonia on isatin {fird part), by 
Dr. Sommaragua.—On a new hydrocarbon of the camphor 
group, by Herr Kaehler and Dr. Spitrer.—On china-acid, by 
Dr. Skraap OA the influence of concentration of the liquids 
on the electromotive force of the Daniell element, by Dr. Hep- 
p er.—On the action of linear current variations on nerves, 
y Prof. Fleisch]. 

July 15.—River-fishes of South America, and other ichthyo- 
logical contributions, by Dr. Stemdachner.—Researches on the 
infiuence of light on formation of chlorophyll, with intermittent 
illumination, by Drs. Mikosch and Stohr.—On, the decompo- 
sition of simple organic combinations by zinc powder (continued), 
by Dr. Jahn,—Action of mercury-ethy! on iodides of hydrocar- 
bons, and a new maen of acetylene, by Dr, Suida.—On the 
compounds formed in action of ammonia and water on some 
chingn-lke derivatives of naphtol, by Piof. Ludwig and Dr, 
Manthner.—Iron oxalate and some of its double salts, by Herr 
Valenta.—On the decomposition of iron chloride and some 
organic fernd salts in light, by Dr. Eder.—On the phenomena 
in Geissler tubes under external action (second part), by Prof. 
Reitlinger and Dr. Urbanitzky.—On the isomorphism of rhom- 
bohedric carbonate and nitrate of sodium, by Herr Tschermak. 
—Measurements of crystals of tellurium-silver, by Dr. Becke.— 
On the behaviour of some resins in distillation over zinc powder, 
by Herr Botsch.—On saligenin derivatives, by the some.—On 
compounds of the pyrrol se1ies, by Dr. Ciamictan. 
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THE CRUISE OF THE “KNIGHT ERRANT” 


{7 was astepted by us as one of the general conclusions 

from the “temperature observations made on board 
the Challenger that the normal vertical arrangement of 
temperature in the ocean is somewhat in this wise. The 
water is warmest at the surface; from the surface it cools 
rapidly for the first hundred fathoms or so; it then cools 
more slowly down to five or six hundred fathoms; and 
then extremely slowly to the bottom, where the minimum 
temperature is reached. 

I need not here enter into detail as to the causes of this 
normal condition, which have already been fully discussed. 
I may state however, generally, that the temperature of 
the upper strata isgaised by solar radiation, and its dis- 
tribution is affected by currents and by many other local 
causes ; and that the water which has been cooled down 
in the "polar seas until it has acquired a high specific 
gravity, flows along the bottom and into the deepest 
abysses to which it has access. 

This nommal vertical distribution of temperature is by 
no means universal or even general; it exists only in 
those parts of the ocean which are continuous throughout 
their entire depth with a polar sea, No ocean is thus 
continuous with the Arctic Sea; a wide belt appa- 
rently under these normal temperature conditions sur- 
rounds the South Pole or the south polar land nearly 
if not entirely, but the gulf-like northward extensions 
of the water-hemisphere, the Atlantic and the Pacific, 
show a distribution of temperature to a certain extent 
abnormal, and in some seas which occupy more re- 
stricted areas, the deviation from the normal conditions 
is excessive. In oceans where the thermometer sinks 
steadily from the surface to the bottom, that is to say, 
in those under normal conditions, the bottom tempera- 
ture at anywhere near 2,500 fathoms is a little below 
the freezing point. The Atlantic Ocean is divided into 
three areas; in one of these, an area extending from the 
Antarctic Sea along the coast of South America to ten 
degrees or so morth of the Equator, the temperature sinks 
at the usual rate to 31°5 F. at the bottom (2,900 fathoms). 
In another, the eastern basin, extending along the coasts 
of Europe and Africa, the temperature sinks steadily to 
35°5 at a depth of about 2,000 fathoms, and this tempera- 
ture extends to the bottom (3,150 fathoms) ; in the third 
~ra, the western basin, off the West Indies and the coast 

or North America, the temperature falls to 35° at 2,000 
fathoms, and this temperature is again continuous to the 
bottom (3,475 fathoms), As extreme instances of this 
abnormal condition, in the Celebes Sea, which attains a 

*depth of 2,600 fathoms, the minimum temperature—38°'5 
F.—is reached between 700 and 800 fathoms; the Banda 
Sea, with a depth of 2,800 fathoms, reaches its minimim 
temperature of 37° F. at 900 fathoms j and the Sulu Sea, 
which is at least 2,550 fathoms deep, has a uniform tem- 
perature of 50%5 F. from a ale of 400 fathoms to the 
bottom. 


7 art oo Teepe Proceedings of the Va M.S. Challeng a 
ikea res by S Stalt-Commandes rard cN: (London, z 76 i 
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The combined results of our soundings and serial tem- 
perature determinations led us to conclude that those ' 
ocean basins in which the water is of a uniform tempera- 
ture from a certain depth to the bottom are inclosed 
within a contmuous barrier of a height corresponding to 
the depth at which the fall in temperature ceases; and 
that consequently no water at a temperature lower than 
the isotherm of that depth can pass into them. Suppose 
such a barrier to rise, as it does rise, in the Atlantic 
between the south-western and the eastern basins to a: 
height of 2,000 fathoms below the surface, a sounding on 
the west side to the depth of 2,500 fathoms close to the 
barrier would give a temperature a little below 32° F., 
while the thermometer at the same depth on the other 
side of the barrier would register 35°°5 F. In this way- 
we may have very different temperatures at the same 
depth, close to one another and apparently under abso- 
lutely similar circumstances, and fron our experience we 
should be inclined to accept the existence of continuous 
barriers as the almpst universal explanation of such 
phenomena. 

Of course any generalisation such as I have indicated 
partakes more or less of the character of a speculation. 
It is impossible to trace out the entire line of the barrier’ | 
limiting an ocean basin and to prove its continuity. 

In discussing this matter during the cruise of the Chal- 
lenger, Staff-Commander Tizard and I had often in our 
minds the singular instance of contiguous areas of widely 
different temperature conditions which had been examined 
by Dr. Carpenter and myself in the Zightuing and the 
Porcupine in the years 1868 and 1869, 

In the channel between the north coast of Scotland and 
the Shetland Islands, and the benlss and islands of the 
Faroe group, the average, maximum depth is from 500 to 
600 fathoms. An abrupt line of demarcation divides this 
channel into two portions, one of which my colleague Dr. 
Carpenter called the co/d and the other the wari area,1 
The temperature of the water to a depth of 200 fathoms 
is much the same in the two areas; in the cold area, 
which occupies nearly the whole of the channel, extending 
in a north-easterly direction from a line joining Cape 
Wrath and the Faroe fishing banks, the temperature at 
250 fathoms is 34° F., and~30°°5 at the bottom (640 
fathoms) ; in the warm area which stretches south-west- 
wards from the same line, the thermometer registers 
47° F. at 250 fathonfs, and 42° F, at the bottom (600 
fathoms). 

When the phenomenon was first observed, we concluded 
than an indraught of cold water, passing southwards from 
the Spitzbergen Sea, welled into the Faroe Channel, and 
was met at its mouth and banked in by the north-east@rly 
extension of the Gulf Stream, forming along the line of 
contact and partial mixture a “cold wall,” comparable 
with that described as occurring in the Strait of Florida 
between the cold water of the Labrador Current and the 
Gulf Stream near its origin. This view however pre- 
gented many difficulties, and on reconsidering the matter 
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it now: seemed certain that if our generalisation with 
regard to the cause of great differences in bottom tem- 
peratures within short distances be correct, a submarine 
ridge rising to within about 200 fathoms of the surface 
must extend across the mouth of the channel between the 
coast of Scotland and the Faroe banks. We recognised 
this as a test case which we might probably be abla to 
examine thoroughly, as it was within our easy reach and 
on a sufficiently small scale; and I determined to take 
the first opportunity of making a careful survey of the 
channel with Capt. Tizard’s co-operation, if possible 
before the Challenger temperature results were finally 
discussed. 

„I was prevented by various circumstances from taking 
any active steps in this direction until last year, when the 
Hydrographer of the Admiralty kindly consented to 
arrange another opportunity for sounding the Faroe 
Channel. I was obliged again to postpone the under- 
taking on account of a severe illness, and it was not until 
the early part of the present summer that I felt well 
enough to renew my application. I then wrote the 
following letter to the Hydrographer :— 


“ Bonsyde, Linlithgow, June 16, 1880 


“ DRAR CAPTAIN EVANS,—As you are aware, during 
our cruise in H.M.S. Lightining, in the year 1868, Dr. 
Carpenter and I found to our surprise that the channel 
between the Faroe Island and the coast of Scotland con- 
sisted of two very distinct ‘areas,’ the deep water in the 
two divisions differing in temperature toa marked degree. 
Consequent upon the difference of temperature, the faunze 
of the two areas were also different. The ‘warm’ area 
was separated from the ‘cold’ bya distinct line of de- 
marcation running ently from about Cape Wrath 
past the Island of Rona, and as far as the southern Faroe 
fishing banks. During the voyage of the Challenger we 
met on many occasions with an abrupt change in the 
deeper temperatures along a definite line, and we arrived 
at the general conclusion that the phenomenon depended 
inal] cases upon the mterruption of the flow of an under- 
current by a raised submarine ridge. The instance 
between Scotland and Faroe still, however, remains the 
most conspicuous as well as the most accessible, and it is 
very important for us before concluding the Report of the 
Challenger Expedition, to have an opportunity of checking 
with our greatly increased knowledge our earlier observa- 
tions. 

“I have carefully considered what would be the 
minimum amount of work required for this purpose, and I 
now write to ask if you could, with Phe sanction of their 
Lordships, authorise Capt. Tizard, now surveying on the 
west coast, to run north to Stornoway and sound out the 
line indicated. This would occupy a month, or perhaps 
a little more. . S 

“ As remarkable differences in the distribution of marine 
anfmals accompany these differences in temperature, I 
should greatly regret if we bad not a few casts of the 
trawl on each side of the line, but any additional expense 
involved for this purpose I will gladly meet. I regret 
greatly that my present state of health prevents my com- 
mitting myself to accompany the vessel during the whole 
time, but I will be at Stornoway during the survey, and 
my chief assıstant, Mr. Muray is prepared k go. J 
ad think that about the middle of Taly would be the 
best time for the trip, if that time would be convenient. 
Trusting for your assistance to the kind interest you have 
always taken jn our work, believe me very truly yours, 

° g “C. WYVILLE THOMSON” , 


I give this letter in full to show that our anticipations 


were very definite, although they were founded entirely 
upon the comparison of serial temperature soundings, 
Their Lordships agreed to my proposal, and on July 
22, 1880, I joined the Knight Errani at Oban, and 
proceeded to Gairloch, and thence to Stornoway, where 
we arrived at mid-day on Saturday, the 2gth. ‘Phe weather 
was delightful, and the Minch as smooth 4% glass; when 
we reached Stornoway, however, the barometer had begun 
to fall, and continued sinking steadily with a rising breeze 
from the nortlt-east. After coaling on Monday forenoon, 
the vessel left Stornoway Harbour at 1 p.m. with a rather 
unfavourable weather forecast. I meant to have gone 
with her on this trip but I was advised to give up the 
idea, and the civilians who accompanied Capt. Tizard 
were Mr, Murray, our indefatigable assistant Mr. Frederick 
Pearcey, with my son as a supernumerary, Taking the 
island of North Rona as a point of departure, during 
Tuesday the 27th, and Wednesday the 28th, the Kuighi 
Errant ran a sectional line of soundings, the distance 
between the soundings averaging ten miles, between the 
shallow water on the Scottish coast and the bank to the 
south-west of the Faroe Islands. - Fourteen soundings 
on this line gaye the following depths and bottom tem- 


peratures ermen . 
T à 
ar TR Poth 
I 88 49'5 8 4... 405 ee 46-0 
2 178 49°6 9 355 43°8 
3 400 458 10 270 43°5 
4 560 45'2 iI 335 410 
E5 540 46'0 12 245 48 
6 300 47°5 13 120 47°5 
7 305 46°5 14 130 460 


The line was therefore entirely in the warm area, and no 
perceptible amount of water from the cold area could þe 
shown to pass in this direction towards the Atlantic. 

Capt. Tizard then proceeded a little way to the north- 
eastward, and commenced running a second line, parallel 
to the first and about eight miles from it, back towards 
the Scottish coast. Soundings were continued on the 
second line at the same average distances as before on 
Wednesday and Thursday morning, when, the barometer 
falling rapidly and the sea running high with a gale 
from the north-east, it was thought prudent to bear up 
for Stornoway, which they reached on ‘Friday after a 
somewhat anxious twenty-four hours. 

On Tuesday, August 3, the weather looking somewhat 
better, the Knight Errant left Stornoway and carried a sec- 
tional line north-north-west from Rona towards the last 
sounding; they completed the second line of soundings 
on the evening of Wednesday, the 4th inst. ©n this line 
twelve soundings gave depths and bottom temperatures 
according to the following table :— 


Depth, Temp, Depth, Temp. 
fathoms. o ms o 
I... 370 35°5 Z 285 .. 458 œ 
2 375 3ro 235 s. 490 
3 375 gro 9 4 .. 46°0 
4 285 32°5 10 202 ... 48°2 
5 210 e4709 1r 145 49'5 
6 ... 260 4r 5 12 93 50°O 


All these soundings therefore, with the exception of Nos. 1, 
2, and 3, which were across the ridge in the cold area, and 
No. 9, which was in the deep water of the warm area, 
gave a depth of under 300 fathoms, and were consequently 
on the ridge. ` 
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On August 10 the Knight Errant went out again and 
got several fairly successful hauls of the trawl and a serial 
temperature-sounding in the warm area, returning on 
Thursday the rath, and she left Stornoway for the fourth 
time on Mqpday, August 16, when the party landed on 
Rona and fave jt a cursory examination, They then 
steamed towards the deep water of the cold area, and on 
Tuesday the 17th they trawled successfully, and took a 
serial temperature-sounding in 540 fathoms. They re- 
turned to Stornoway for the last time on the evening of 
Thursday, and left on the following day for Greenock, 
where they arrived on Monday, the 23rd. 

The observations made by Capt. Tizard in the nigh? 
Errani have fully corroborated the results of the Lightning 
and Porcupine as to the facts of the abnormal distribution 
of temperature in the Faroe Channel They have also 
established the existence of a submarine ridge rising to 
within 300 fathones of the, surface, in the position in 
which such a ridge is required to satisfy the conditions of 
the doctrine of the interference of continuous. barriers 
with the distribution of deep-sea temperatures. Thus far 


“they may be regarded as entirely successful. 


, The highest line of the ridge has probably not been 
found, and the details of temperature have yet to be 
traced out more accurately along the line and for a short 
distance on either side. I consider that it would be of 
the greatest interest to work this case out fully as a 
striking example, within a few miles of our own shore, 
of a physical phenomenon of importance from its wide 
occurrence. 

The Knight Errant was found quite unsuitable for 
such work;a small steamer of ordinary strength, with 
stowage for coals for a fortnight’s steaming, and with 
sails to enable her to lie to in a breeze, could do all that 
is required within a month or six weeks of the ordinary 
variable weather of these seas. 2 é 

Although the solution of this temperature problem was 
the principal object of this summer’s trip, I wished greatly 
to make some additional observations on the nature of 
the faunæ on the two sides of the ridge, and I was espe- 
cially anxious to procure some fresh specimens of sponges 
as material for the structural part of the memoir in which 
I am engaged With Prof. Franz Eilhart Schultze on the 
Hexactinellide of the Challenger Expedition. 

The Admiralty declined to give us any material assis- 
tance in this direction, but they allowed me to take the 
gear on board and to get a cast of the trawl or dredge in 
the intervals of sounding, or when the sounding work 
was over. % accordingly provided 1,000 fathoms of 24 
inch dredge-rope and other necessary appliances, and 
Messrs, Henderson, ship-builders, Glasgow, kindly lent 
us an excellent steam-winch, which was fitted on deck 


„and was of the greatest service both in sounding and 


trawling. @wing to the boisterous weather and insuffi- 
ciency of the vessel, this part of our undertaking was not 
very successful, I got none of the coveted sponges, but 
two or three hauls of the trawl were.faken in each area, 
and a number of highly-characteristic abyssal forms were, 
procured, including some deep-sea fishes, several crusta- 
ceans, and a number of gigantic, pycnogonids, some in- 
teresting echinoderms, including Porocidaris, Astheno- 
soma, Phormosoma, Pourtalesia, Rhizocrinus, and others ; 
some corals, and many curious rhizopods. As the vessel 
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has not yet returned, I take these names from “Mr, 
Murray’s rough notes, ` i ', 
Enough has been done to give further evidence, if such 
were needed, that a small district’ on the northern slope 
of the coast of Scotland will afford:a richer harvest to a 
properly-organised dredging-excursion than perhaps any 
other spot on the earth. The whole area‘ is singularly 
productive, and it is bisected by a narrow line, on the 
one side of which the warm sea at a depth of 500 to 600 
fathoms vies in abundance and variety of abyssal forms 
with the favoured patches off Inosima and Zebu; while 
on the other side of the line, within ‘a distance of a few 
miles, we find an epitome of the fauna of the depths of 
the Arctic Sea, C. WYVILLE THOMSON 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsibB for opinions expressed 
© by his correspondents. Neither can he undertake to piss or 
to correspond with the writers of, rejected manuscripts, No 
notice ts taken of anonymous communications. 
[The Editor urgently ss correspondents to keep their letters as 
short as possible. pressureon his space ts so great that tt 
is impossible otherwise to ensure the a, ance even of com- 
munications containing interesting and novel facts.) 


A Fragment of Primeval Europe 


THE paper in NATURE, vol. xxii. p. 400, by Prof. Archibald 
Geikie, on the glacial phenomena of the north-west coast of 
Scotland, contams on many points a most tme and graphic 
description of a most peculiar and a most in ing country. 
But I demur to its accuracy on one of the main features to which 
he refers. The amount of glaciation on the hills of Laurentian 
gneiss, as represented in the sketch on p. 401, is inordinately 
exaggerated. I know that country well, both in its general 
aspect and in its details, and no part of it presents such a scene 
of symmetrically rounded hills, like he futs of Caffres in Zulu- 
land, as that depicted in the sketch. 

It is true that all the lower hills are more or less strongly 
glaciated, But they are also full of low cliff¥ and precipitous 
rocks upon the sides of the glens, and the whole character of the 
glaciation is such as to suggest the aclion of heavy floating ice 
such as that of the ‘‘ Palmocrystic Sea,” and which actedemly 
upon surfaces specially exposed. 

Ben Stack, which is 2,364 feet high, and is composed of the 
same rock, is not rounded at all, and on the north-west face is 
full of great precipices along which no glaciation can be seen. 

It is perfectly true that the same glaciation which is cSmmon 
on the exposed surfaces of the gneiss cannot be traced on the 
Cambrian safidstones which overlie it. But this is probably due 
to the obliteration of the ice-marks by subsequent atmospheiic 
action, which tells rapidly and powerfully on the sandstones, 
whulst it is almost inoperative on the intensely hard and tough 
Laurentian gneiss. 

That this is the true explanation of the difference now pie- 
sented by the two 1ocks, Is evident from the fact that the next 
rock in the ascending series, namely, the white quartzites, do 1etain 
surfaces in abundance which are splendidly glaciated. I know 
no spot in Scotland where the polished surfaces due to glaciation 
are seen on a greater scale than on the top of the white quartMtes 
which cap the mountain of Queenaig in Assynt. ‘This is a 
classical area in geology-—a sketch of it forming the frontispiece 
of Murchison’s ‘‘Siluria.” The road from Inchnadamf to 
Kylescne and Scourie passes over a plateau formed of this 
quartzite, and the beds of white 1ock, highly glaciated, shine for 
miles through the heather. 

. The glaciation which left these surfaces must have passed over 
the sandstones also. But the rock was not of a material calcu- 
Jated to retain the marks, ‘ 

Nevertheless I am not prepared,to deny that possibly the 
gneiss of Sutherland may have been doubly glaciated—once in 
the glacial epoch as hitherto known to geology, and algo at some 
former epoch inconceivably remote, *when ethnilar conditions 

ad prevailed. e ~ 

If well glaciated sm faces of the gneiss can be distinctly traced 
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passing under the Cambrian conglomerates, such evidence would 


ga t way. I have examined some spots where the 
brian conglomerate has left cakes sitting on the gneiss, and 
at these spots I should say decidedly that there was no proof of 
the glaciation of the subjacent rock. 





That there may be such evidence at other points is very 
possible ; and if Mr. Geikie can establish it he will have made a 
discovery of high interest in geology. ARGYLL 

August 27 , 

New Red Star 


MR. ORMOND STONE, writing from Mount Lookout, U.S., 
lately informed me that on August 6 he found a very red star, 
6'5 mag. in 19h. rom. Æ, and — 16° 7 +. I observed it last 
night, when it appeared, according to my estimation, of no more 
than rss magnitude, In colour it 1anks among the most 
remarkable red stars, and as it is also, very probably, a variable, 
I would recommend it to the close attention of observers. It 
wo approximately in R.A. with the well-known variable 

Sagittarii, but differs in more than a degree of declination 
from that star, of whigh I find the place ia my Red Star Catalogue 
to be a, 19h. gm, 198.3; and 8 —17° 107 for 1880, In about 
that position last night I found a small colourless star not more 
than rọ or r11 magnitude, e JOHN BIRMINGHAM 

Millbrook, Tuam, August 29 





Locusts and Coffee Trees 


Mr. S. B. O'Leary of this city has favoured me with 
extracts from a letter written by a relation of his residing on a 
plantation near Antigua-Guatemala, and containing information 
about the locust-plague, by which lately the crops of Indian 
corn and a great many coffee-plantations in that country have 
been destroyed. The insect is called Chapulin (Gryllus miles, 
Drury ?), and appeared first in the department of Chiquimula, 
in the eastern part of Guatemala, close to Honduras, Thence 
it spread over all the warmer parts of the Republic, avoiding 
the higher and cooler regions. The loss must be very con- 
siderable; one gentl Don Gregogio Revuelto, in the 
department of Suchitépeque, lost in one night 70,000 trees, 
without there being left one single leaf. In April a swarm, 
supposed to be four leagues broad and about 300 metres long, 
approached the estate belonging to the writer of the letter, but 
fortunately could be partly driven away with noise and smoke, 

These facts are interesting, as it has not been observed 
hitherto that locusts, in such a degree, attack the coffee-tree. 

Caracas, August 2 A. ERNST 





Intellect in Brutes 
A VERY interesting instance of animal intelligence has been 
recently reported in one of onr newspapers, and may appear 
sufficiently remarkable to merit more extended notice, A Jange 
and destructive fire lately took place upon the shores of the 
East River opposite to New York, between which city and Lo; 
Island this channel passes. ‘The occe@ion was the spread of 
naphtha from a burning oil-ship, which instantly became a trail 
of fire from which the swept into well-filled Iumber-yards 
covered with pine boards, and thence to the loaded barges which 
lined the docks along the river front, and extended up the banks 
of a small neighbouring creek, : 
y the repi and uncontrolled advance of the conflagration 
this wide area the families and occupants of the and 
in the lumber-yards were driven away and forced to s vee 
in flight. A Newfoundland dog belonging to the grounds, a 
at that time roaming amo: e lanes of lumber, found him- 
self imprisoned by a swiftly-contracting arc of flame, with the 
river on one side as the single avenue of escape. Unlike the 
beasts in the notable dilemma of Baron Munchausen, these 
op elements refused to leap over the back of thelr prey, 
ing each other, permit him to escape. ° 


an 
The di aes into 

(the New York shore, Akhough pursued by men in boats and 
lured by cries and calls from the shores, he steadily kept on his 
course, amd afteg a long and difficult trip landed on the New 
York side of the water. From the shore he reached one of tha 
avenues which run lengthwise through New York, and finally 
found his way to the 34th Street ferry, which lay at a consider. 


the water and headed for the opposite |* 


able distance below the point of his landing, The dog, follow- 
ing the lumber-waggons, had often crossed from one shore to 
the other by means of this ferry, and now recognised in his 
present extremity, he easily secured a single passage. 

Once returned to the Long Island side, he regained his old 
quarters, having by this circuitous route baffled the fire and 
regained his home. L. P. GRATACAP 

Amer. Mus, Nat. Hist., N.Y., August 14° » 


CHATEL, Jersey, must send a more precise address. 


THUNDERSTORMS! 
II. 


TEHE name thunderbolt, which is still in use, even by 
: good writers, seems to have been introduced in 
consequence of the singular effects produced when 
lightning strikes a sandhill or sandy soil. Jt bores a hole 
oken many feet in length, which is found lined throughout 
with vitrified sand. The old notion was that an intensely 
Hoh solid mass, whose path was thé flash of lightning, 
had buried itself out of sight, melting the sand as it went 
down. It is quite possible that this notion may have 
been strengthened by the occasional observation of the 
fall of aerolites, which are sometimes found, in the holes 
they have made, still exceedingly hot. And at least 
many of the cases in which lightning is said to have been 
seen in a perfectly clear sky are to be explafhed in the 
same way. Every one knows Horace’s lines— 

« Diespiter 
Igni corusco nubila dividens 
Plerumque, per tonantes) 

Egit equos volucremque currum,” , 


But Virgils remark is not so commonly known. He is 
speaking of prodigies of various kinds, and goes on :— 


“ Non alias coelo ceciderunt plura sereno 
Fulgura ; nec diri toties arsere cometae,” 


It is very singular that he should thus have associated 
comets and meteorites, which quite recent astronomical 
discovery has shown to have a common origin. 

Another remarkable peculiarity, lon; ago observed, is 
the characteristic smell produced Phen iig tning strikes a 
building or a ship. In old times it was supposed to be 
sulphurous ; nowadays we know it to be mainly due to 
ozone. In fact, all the ready modes of forming ozone 
which are as yet at the disposal of the chemist depend 
upon applications of electricity. But besides ozone, which 
is formed from the oxygen of the air, there are often pro- 
duced nitric acid, ammonia, and other compounds derived 
from the constituents of air and of aqueous vapour. 
these results can be produced on a small scale in the 
laboratory. 

Hitherto I have been speaking of lightning discharges 
similar in kind to the ordinary electric spark, what is 
commonly called forked or sig-sag lightning, Our nomen- 
clature is very defective in this matter, and thf same may 
be said of the chief modern European languages. For, 
as Arago remarks, by far the most common form of 
lightning flash observed in thunderstorms is what we have 
to icularise, for want of a better term, as skeet- 
lightning. He asserts that it occurs thousand-fold as» 
often as forked lightning; and that many eople. have 
never observed the latter form at all! It is not at all 
easy to conceive what can be the nature of sheet-lightning, 
if it be not merely tke lighting up of the clouds by a flash of 
forked lightning not directly visible to the spectator. That 
this is, at least in many cases, its origin is evident from 
the fact that its place of maximum brightness often takes 
the form of the edge ofsa cloud, and that the same cloud- 
edge is occasionally lit up several times in quick succes- 
Pri ek . ee delivered in the City Hall, Glasgow, by Pref. Tait. 

e * 


4 
. 


IN a eA 


` 


` 


Sept, 2, 1880] *. 


NATURE 


409 





sion, You will remember that we are at present dealing 
with the RIEP observed #7 a thunderstorm, so that 


I do not reter to that form of sheet-lightning which com- 
monly goes by the name of susmmer-lighineng, and which 
is not, audibly at least, followed by thunder. 

The next, remarkable feature of the storm is the thunder, 
corresponding, of course, on the large scale, to the snap 
of an electric spark. Here we are on comparatively sure 
ground, for sound is very much more thoroughly under- 
stood than is electricity. We speak habitually and with- 
~out exaggeration of the crash of thunder, the rolling of 
thunder, and of a Fhe of thunder; and” various other 
terms will suggest themselves to you as being aptly em- 
ployed in different cases. All of these are easily explained 
by known properties of sound. The origin of the sound is in 

cases to be looked for in the instantaneous and violent 
dilatation of the air along the track of the lightning flash, 
partly, no doubt, due to the disruptive effects of electricity 
of which I have already spoken, but mainly due to the 
excessive rise of temperature which renders the air for a 
moment so brilliagtly incandescent. There is thus an 
extremely sudden compressfon of the air all round the 
track of the spark, and a less sudden, but still rapid, rush 
of the air into the partial vacuum which it produces. 
Thus the sound-wave produced must at first be of the 
nature of a bore or breaker. But as such a state of motion 
is unstable, after proceeding a moderate distance the 
sound becgmes ogous to other loud but less violent 
sounds, such as those of the discharge of guns. Were 
there few clouds, were the air of nearly uniform density, 
and the flash a short one, this would completely describe 
the phenomenon, and we should have a thunder crash or 
thunder c/af according to the greater or less proximity of 
the seat of discharge. But, as has long been well known, 
not merely clouds but surfaces of separation of masses of 
air of different density, such as constantly occur in thun- 
derstorms, reflect vibrations in the air; and thus we may 
have many successive echoes, prolonging the original 
sound. But there is another cause, often more efficient 
than these. When the flash is a long one, all its parts 
being nearly equidistant from the observer, he hears the 
sound from all these parts simultaneously ; but if its parts 
be at very different distances from him, he hears %vecces- 
stvely the sounds from portions farther and farther distant 
from him. If the flash be much ng-zagged, long portions 
of its course may run at one and the same distance from 
him, and the sounds from these arrive simultaneously at 
his ear. Thus we bave no difficulty in accounting for the 
rolling and gealing of thunder. It is, in fact, a mere 
consequence, sometimes of the reflection of sound, some- 
times of the finite velocity with which it is propagated. 
The usual rough estimate of five seconds to a mile is near 
enough to the truth for all ordinary calculations of the 
distance of a flash from the observer. 

The extreme distance at which thunder is heard is not 
great, when we consider the frequent great intensity of 
the sound. No trustworthy observation gives in general 
more than about nine or ten, miles, though there are cases 
in which it is possible that it may have been heard four- 
teen miles off. But the discharge of a single cannon is 
often heard at fifty miles, and the noise of a siege or 
naval engagement has certainly been heard at a distance 

.of much more than 100 miles. There are two reasons 
for this: the first depen’ upon the extreme suddenness 
of the production of thunder; the second, and perhaps 
the more effective, on the excessive variations of density 
in the atmosphere, which are invariably associated with a 
thunderstorm. In certain cases thunder has been propa- 
gated, for moderate distances from its apparent source, 
with a velocity far exceeding that of ordi sounds. 
This used to be attributed to the extreme suddenness of 
its production; but it is not easy, if we adopt this hypo 
thesis, to see why it should not occur in cases. Sir 
W. Tifomson has supplied a very different explanation, 


which requires no unusual velocity of sound, because it 
asserts the production of the sound simultaneously at all 
parts of the air between the ground and the cloud from 
which the lightning is discharged. 

We now come to an exceedingly strange and somewhat 
rare phenomenon, to which the name of fire-ball or globe- 
lighining has been given. As we are as yet unable to 
produce anything of this kind by means of our electrical 
machines, some philosophers have tried to cut the Gor- 
dian knot of the difficulty by Aenyine that any such thing 
can exist. But, as Arago says, “On em Serions nous, St 
nous nous tettions a nier tout ce gion ne sait pas 
expliguer £? The amount of trustworthy and independent 
evidence which we possess as to the occurrence of this 
phenomenon is such as must convince every reasonable 
man who chooses to pay due attention to the subject. . 
No doubt there is a great deal of exaggeration, as well as 
much imperfect and even erroneous observation, in almost 
all of these records. But the existence of the main 
feature (the fire-da/7) seems to be proved beyond all 
doubt. Ps 
pThe most marked peculiarities of this species of 
lightning-discharge are its comparatively long duration 
and its comparativel$ slow motion. While a spark, or 
hghtning-flash, does not last longer than about a millionth 
part of a second, if so long, globe-hghtning lasts from one 
to ten seconds, sometimes even longer, so that a suffi- 
ciently self-possessed spectator has time carefully to 
watch its behaviour. The general appearance is that of 
a luminous ball, which must be approximately spherical 
because it always appears circular in outline, slowly and 
steadily descending trom a thundercloud to the ground. 
It bursts with a loud explosion, sometimes before reaching 
the ground, sometimes as it impinges, and sometimes 
after actually rebounding. Its size varies from that of a 
child’s head to a sphere of little less than a yard in 
diameter. On some occasions veritable flashes of 
lightning were seen to proceed from large fire-balls as 
they burst. It is difficult to inf¥gfhe -what these balls 
can be if they be not a oe of natural Leyden jar very 
highly charged. If it so, no ordinary lightning-rod 
can possibly prevent danger from it; and we may thus be 
able to explain the very few cases in which damage has 
been done by lightning to thoroughly protected buildi 
To guard against this form nothing short of a pretty- 
close net-work of stout copper wires would suffice. 
Meanwhile I give a brief sketch of #wo out of the long 
series of descriptions of such phenomena which Arago 
has patiently collected. The first is given on the authority 
of Babinet, who was soe by the Academy of Sciences 
to make inquiries into the case. 

Shortly, but not immediately, after a loud [peal of 
thunder, a tailor who was sitting at his dinner saw the 
paper ornament whick covered his fire-place blown down 
as if by a gentle breeze, and a globe of fire, about the size 
of a child’s head, came gently out and moved slowly about 
at a slight elevation above the floor. It appeared bright 
rather than hoț, and he felt no sensation of warmth. It 
approached him like a little kitten which desired to rub 
itself in play against his legs; but he drew his feet away, 
and by slow and cautious movements avoided contact 
with it. It remained several seconds near his feet, while 
he leaned forward and carefully examined it. At last it 
rose vertically to about the level of his head, so he threw 
himself back in his chair and continued to watch it. It 
then became slightly elongated, and moved obliquely 
towards a hole pierced to the chimney about a yard aoe 
the marftelpiece. This hole had been made for the 
chimney of a stove which was used in winter “ But,” 
as the tailor said, “the globe cofid not see the hole, for 


- paper had been pasted over it.” The globe went, straight 


for the hole, tore off the paper, an@ went yf the chimney. 

After the lapse of time which, at the rate at which Je 

had seen it moving, it would have required to get to the 
e 
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top of the chimney, a terrific explosion was heard, and a 
great deal of damage was done to the chimney and the 
1oofs around it. 

The next is even more striking: In June, 1849, in the 
evening of one of the days when cholera was raging most 
formidably in Paris, the heat was suffocating, the siy 
appeared calm, but summer lightning was visible on 
sides. Madame Espert sdw from her window something 
like a large red globe, exactly resembling the moon when 
it is seen through must. It was descending slowly towards 
a tree. She at first thought it was a balloon, but its colour 
undeceived her; and while she was trying to make out 
what it was she saw the lower part of it take fire (“ Fe vis 
le feu prendre au bas de ce globe”), while it was still some 
yards above the tree. e flames were like those of 
paper burning slowly, with sparks and jets of fire: When 
the opening became twice or thrice the size of one’s han 
a sudden and terrific explosion took place, The infern 
machine was torn to pieces, and a dozen flashes of zig-zag 
lightning escaped from itin all directions. The dérés of the 
globe burned with a brilliant white light and revolved like 
a catherine-wheel. The whole affair lasted for at least a 
minute, A hole was bored in the wall of a house, thrte 
men were knocked down in the séreet, and a governess 
was wounded in a neighbouring school, besides a good 
deal of other damage. 

I have never seen one myself, but I have received 
accounts of more than one of them from competent and 
thoroughly credible eye-witnesses. In particular on a 
stormy aBeradoti in November, 1868, when the sky was 
densely clouded over, and the air in a highly electrical state, 
there was heard in Edinburgh one solitary short, but very 
loud, clap of thunder. There can be no doubt whatever 
that this was due to the explosion of a fire-ball, which was 
seen by many spectators, in different parts of the town, to 
descend towards the Calton Hill, and to burst whilst still 
about a hundred feet or so above the ground. The 
various accounts tallied in most particulars, and especially 
in the very close agweeMent of the pdsitions assigned to 
the ball by spectators viewing it from different sides, and 
in the intervals which were obServed to elapse between 
the explosion and the arrival of the sound. 

The remaining phenomena of a thunderstorm are 
chiefly the copious fall of rain and of hail, and the almost 
inPariable lowering of the barometer. These are closely 
connected with one another, as we shall presently see, 
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THE BRITISH ASSOCIATION 


\ X 7E had but just time before going to press last week 

to indicate the general arrangements; made for the 
reception at Swansea of the Brittsh Association. We 
have now to chronicle the events of the meeting which, 
although small, has not been destitute of many points of 
interest. The actual number of members and asso- 
ciates in attendance has been smaller than is shown 
by the returns for many previous years. This is pro- 
bably accounted for by the geographical isolation of 
Swansea and the smallness of its population ; but there 
are doubtless other collateral causes—such, for example, 
as the coincidence of the meeting of the Iron and Steel 
Institute at Diisseldorf—which have contributed to dis- 
courage a large attendance. 

At the General Committee meeting on August 25 the 
Report of the Council for the year 1879-80 was presented, 
The Council having been requested by thé Gene 
Commuttee-at Sheffield to take such further action as re- 
gara: the correspondeñce with the Treasury about the 
atural, History: Collections as they should think desirable 
in the interest8 pf sciefice, prepared and sent to the Secre- 
tagy of the Treasury, in reply to bjs letter of July 22,1878, 
the following letter :— ) oe 
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“ British Association for the Advancement of Science, 
“22, Albemarle Street, London, W~, June 8, 1880 


“ Srr,—The letter of the Council of this Association, 
of March 25, 1879, respecting the administration of the 
Natural History Collections, and your reply thereto of 
July 22, have been laid before the British Asgociation, at 
the meeting held at Sheffield in August lasf, when the 
subject was again referred to the Council. * 

“On the part of the Council I am now requested to 
inform you that they learn with satisfaction that the 
action of Her Majesty’s Government, in passing the 
British Museum Act of 1878, does not prejudice the 

uestion of the future administration of the Natural 

istory Collections at South Kensington, but that the 
subject is still under the consideration of the Lords 
Commissioners of Her Majesty’s Treasury. 

“ Under these circumstances the Council of the Asso- 
ciation must again express their hope that, when the 
period arrives, as it must shortly do, for thé settlement of 
the question, the recommendations of the Royal Commis- 
sion on Science will have thgir full weight and importance 
accorded to them. 

“Tf, however, the Lords Commissioners of Her Majesty’s 
Treasury are prepared, as they would seem to indicate, to 
constitute a Special Standing Committee, or Sub-Com- 
muttee, of the Trustees of the British Museum, for the” 
management of the Natural History Collections, the 
Council of the Association are of opinion shat such a 
form of government, though not the form suggested by 
the Royal Commission on Science, might possibly be so 
organised as to be satisfactory both to the public and to 
men of science. : 

“Trusting that the Lords Commissioners will do the 
Council the favour of considering these observations on 
a subject which keenly interests many members of the 
British Association, 

“I have the honour to be, sir, , 
“Your obedient servant, 
“G. J. ALLMAN, 
“ President of the British Association 
Jor the Advancement of Science. 
SIR R R W. LINGEN, K.C.B., &c., &c.” 


The receipt of this letter has been acknowledged. 

The Council have elected Prof. Cornu, of Paris, and 
Prof. Boltzmann, of Vienna, Corresponding Members 
since the Sheffield meeting. 

The presidents address was very well received; and 
suffered nothing from the extempore style adopted by 
Prof, Ramsay, who held his audience to*the end. The 

residential addresses of the sections were of an unusually 

igh order, and happily no hitch occurred this year to 
necessitate the delay of any of them beyond the day and 
hour fixed for their delivery. We reprinted some of them 
last week, and others will be found in our columns to-day. 
Of papers in the different sections there has not been, 
perhaps, as plentiful a a as in other yeas, Section G 
exhibiting a decided lac ere has n certainly a 
less amount of illustration by diagrams and eager 
in the Section meetings than is usual, though several 
papers in Section A were accompanied by the exhibition 
of new forms of apparatus. The Neanderthal skull ex-, 
hibited by Prof. Schaffhausen of Bonn in Section D drew 
an inquisitive crowd of admirers. The excursións to the 
local centres of industry—the Dowlais Works, the Landore 
Steel Works, and the various copper and tin works thrown 
open by the courtesy of their proprietors—were deservedly 

opular, Some of these specially invited the notice of 

ection G, which on the very first day of meeting adjourned 
for a visit to Dowlais. «The promoters of the new East 
Dock have not omitted to seek for possible shareholders 
in the members of the Association. : 

The Saturday excursions to Milford,- Gower, St 
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David’s, &c., were attended by a fair number of visitors, 
but the exertions of the Excursion Committees had made 
more than ample accommodation for the limited number 
of excursionists. The excursions announced for to-day 
were numerous, and of an interesting character; but 
several of them have been withdrawn, in consequence of 
the smallness of the number of applications. 

The first of the two evening soirées was a reception by 
the Mayor of Swansea, and was enlivened by some 
excellent music by a local chorus and orchestra. There 
were a number of exhibits of machinery in motion, and of 


- products of local industries. 


The second of the sotrées was held on the evening of 
Tuesday, the 31st, and was more particularly devoted to 
scientific apparatus. The temporary pavilion in Burrows 
Square, in which these .entertainments were given, was 
illuminated by the light of the Jamin candle lately de- 
scribed in NATURE, giving an agreeable and brilliant 
light, pact somewhat unsteady, under the disadvanta- 
geous conditions under which it had to be set up and 
worked. 7 

The evening lectures catinot be said to have been 
largely patronised, although perhaps the geographical 
difficulties of the town may have accounted to some 
extent for this state of things. Prof. Boyd Dawkins’s 

~ discourse on “Primeval Man,” excellently delivered and 
‘admirably illustrated, was very attentively listened to and 
enthusiastigally applauded. Mr. F. Galton’s lecture on 
“Mental Imagery” was illustrated by diagrams of some 
of the singular generic photographs with which he has 
identified his name; great amusement being evoked by 
the exhibition of the face of a “generalised” Wels 
Dissenting minister, compounded from photographs of 
-sundry Nonconformist divines of Swansea. Mr. F. 
Seebobm lectured on the North-east Passage to a 
small but very attentive audience of working men on 
Saturday evening, dwelling more particularly on the 
heroic exploits of Nordenskjöld and of Capt. Willing. 

At the meeting of the General Committee on Monday 
arrangements were made for the holding next year at 
York of the jubilee gathering of the Association. The 
proceedings were unusually interesting and enthusiastic. 

Sir John Lubbock was chosen as President; the Vice- 
Presidents being His Grace the Archbishop of York, 
and those Past-Presidents of the Association who were 
living when it was founded in 1831. As Presidents of the 
Sections the following have been chosen, all of whom are 
Past-Presidents of the Association :—Mathematics and 
Physics, Sir William Thomson ; Chemistry, Prof. William- 
son ; Geology, EN Ramsay; Biology, Prof. Owen ; Geo- 
graphy, Sir J. Hooker; Mechanics, Sir Wm. Armstrong. 

After a stout competition between Southampton, Not- 
tingham, and Southport, the first-mentioned of these 
places was selected for the meeting of 1882. 

At the final meeting of the Association on Wednesday, 
the following grants were made :— 


“e A—Mathematjes and Physics £ 
Prof. G. C, Foster—Electrical Standards .. e e 100 
Mr, G. H. Darwin—Lunar Disturbance of Gravity ... 30 
Prof. Everett—Underground Temperatures... sa s. 20 
Dr, Joule—Mechanical Equivalent of Heat 40 


„Dr. O. J. Lodge—High Insulation Key... se ve we 5 
Sir Wm. Themson—Seismic. iments ... eis 


Sir Wm. Thomson.—Tidal Observation ... ... o» s 10 

Mr. J. M. Thomson.—Induetive Capacity of Crystals and 
arafin se se nee tee tae wee gee tee tee tee TO 

B-—Chemical Science 
Dr. Gladstone.—-Specific Refractions... s. ee se s+ 10 
Lord Rayleigh.—Spectrum Agalysis ye =e oe e» se IO 
C— Geology. 
Prof. Ifuncan—Fossil Polyzoa a. se oo oe ee o IO 
Mr. J. Evans—Geological Record eao 100 


Prof, E. Hull—-Underground Waters ... 


Prof. A. C. Ramsay—Earthquake in Japan saad Strat 25 
Dr. Sorby—Metamorphic Rocks > sa e see eee eee IO 
D—Biology 
Dr. M. Foster—Scottish Zoological Station 50 
Dr. M. Foster—Naples Zoological Station tee ee TH 
Mr. Godwin Austen—Natural History of Socotra ... ... 50 

Prof, Gwyn Jeffreys—Exploraton of Sea Bed North o 
Hebrides si; see Riko Shc, Wien ane ee sae Serv Mea BO 
General Pitt Rivers—Anthropological Notes... ... ... 20 
Dr. Pye Smith—Elmination of Nitrogen during Bodily 
Exercise: si i cas cad Sees ain Ses, Ws aero” ASO) 
Mr. P. L. Sclater.—Natural History of Timor Laut . 50 
Mr. Stainton.—Zoological Record e ae ewes 100 
f— Statistics and Economie Science 
Mr, F. Galton.—Estimation of Weights and Heights 
of Human Beings a. sse sis owa tee eee ee JO 
G—Mechanical Science 
Mr. Bramwell.—Patent Laws is 5. 
Mr. J. Glaisher.— Wind Pressure... .. un 5 
Prof. O. Reynolds,—Stggring Steamships ... 5 


SECTION A 
MATHEMATICS AND PHYSICS 


OPENING ADDRESS BY ProF, W. GRYLLS ADAMS, M.A,, 
F.R.S., PRESIDENT OF THE SECTION 


Iv has been said by a former President of this Section of the 
British Association that the president of a Section ought to 
occupy your time, not by speaking of himself or his own feel- 
ings, but by a review ‘‘ more or less extensive of those branches 
of science which form the proper business of his section.” He, 
may give a rapid sketch of the progress of mathematical science, 
during the year, or he may select some one specis! subject, or he 
may take a middle course, neither so autemsive asthe nor go 
limited as the second. 

There are many branches bf science which have always been 
regarded as properly belonging to our section, and the range is 
already wide; but it is becoming more and more true every day 
that the sciences which are dealt with in other sections of the 
Association are becoming branches of Physics, f.e., are yielding 
results of vast importance when the methods and estab 
principles of Physics are applied to them, I wish to direct your 
attention to investigations which are being made in that fertile 
region for discovery, the ‘‘border land” between Chemistry and. 
Physics, where we have to deal with the constitution of bodies, 
ang where we are tempted to speculate on the existence of 
matter and on the nature of the forces by which the different, 
parts of it are bound together, or become so transformed that all. 
resemblance to their former state is lost, It is not long since 
the theory of exchanges became thoroughly recognised in the 
domain of Radiant Hed, and yet it is already recognised and 
accepted in the theory of Chemical Combination. Just as the 
molecules of a body which remains at a constant temperatwe 
are continuously giving u their heat motion to surrounding 
molecules, and gettmg back from them as much motion of the 
same kind in return, so in a chemical compound which does not 
appear to be undergoing change, the combining molecules gre 
continuously giving up their chemical or combining motions to 
surrounding molecules, and receiving again from them as much 
combining motion in return. We may say that each molecule 
is, as far as we can see, constantly dancing in perfect time with 
a partner, and yet is continuously changing partners, Wher 
such an idea of chemical motion is accepted, we can the more 
easily understand that chemical combination means the alteration , 

chemigal motion which arises from the introduction of a new 
element into the space already occupied, and the consequent 
change in the motion of the new compound as revealed to us 
in the spectroscope. We can also the more readily understand 
that in changing from the old to the new form or rate of motion 
there may be a development of energy is the sha of héat-motion 
hich may escape or become dissipated wherever a m of 
escape presents itself. We know from the experiments of i. 
Fayre that as much heat is absorbed during the decomposition 
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of an electrolyte as is given out again by the combination of the 
substances composing it. , 

‘We are making rapid strides towards the exact determination 
of those relations between the various modes of motion or forms 
of energy which were so ably shadowed forth, and their exis- 
tence established long ago, by Sir William Grove in his ‘‘ Corre- 
lation of the Physical Forces,” where, ın stating the conclusion 
of his comparison of the mutual interchange of physical forces, 
he distinctly lays down the principles of energy in this state- 
ment: “Each force is defiutely and equivalently convertible 
into any other; and where experiment does not give the fall 
equivalent, it is because the initial force has been dissipated, not 
lost, by conversion into other unrecognised forces, The equiva- 
lent is the limit never practically ed.” 

The laws of Faraday, that (1) when a compound is electrolysed 
the mass of the substance decomposed ıs proportional to the 

uantity of electricity which has produced the change, and that 
G) the same current decomposesequivalent quantities of different 
substances, że., quantities of their elements in the ratio of their 
combining numbers, have given rise to several determmations 
of the relation between chemical affinity and electromotive force. 
In a paper lately communicated to the Physical Society, Dr. 
Wright discusse® these several determinations, and has 
iven an account of a new determination by himself The 
ta at present extant show that when one gramme of hydrogen 
unites with 7°98 grammes of oxygen, there are about 34,100 


units of heat given out, making the latent heat of dissociation of . 


one gramme of water equal to 3,797 units. The results obtained 
are compared with the heat given out by the combustion of hy- 
drogen and oxygen, and the value of the mechanical equivalent 
of heat is deduced from these determinations. 

The value obtemed by Dr Wright, which depends on the 
value of Clark’s standard cell, and therefore depends upon 
the value of the ohm, agrees fairly well with Joule’s deter- 
mination from the heat produced by an electric current in 
a wire, but is greater than jee value as obtained from his 
water-friction experiments. is may be accounted for by sup- 
posing an error in the value of the ohm or B.A. unit, making 

too large by 1°5 or 2 per cent. Kohlrausch has also made 
comparisons of copies of the B.A. unit with standard coils, and 
comes to the conclusion that the B.A. unit is 1°96 per cent, too 
large. On the other ħami, Prof. Rowldnd, in America, has 
made a new determination, and finds that according to his cal- 
culations the B.A, unit is nearly 1 per cent. too small. These 
differences in the.valnes obtained by different methods clearly 
point to the necessity for one or more new determinations of the 
unit, and I would venture to suggest that a determination should 
be made under the authority of this Association, by a committee 
appointed to carry out the work. And it is not sufficient that 
this determination should be made once for all, for there is 
reason to think that the resistance of standard coils alters with 
time, even when the material has been carefully selected. It 
has bedh found that coils of platinum silver which were correct 
copies of the standard ohm have become so altered, and have 
their temperature coefficients so changed, that there are doubts 
ag to the constancy of the standards themselves. Pieces of 

tinum-silver alloy cut from the same rod have been found to 

ve different st elon coefficients, e'he value ‘o31 for 1° C. 
is given by Matthiessen for this alloy, yet two pieces of wire 
drawn from the same rod have given, one ‘o21 per cent. and the 


other ‘04 per cent, for 1° C. Possibly this irregularity in the 
platinum-silver alloys may be due to something analogous to the 
segregation which Mr, Roberts has found to takesplace in copper- 


silver alloys in their molten state, and which Matthiessen in 
re r : ed as mechanical mix tures of allotropic modifications 
of the alloy, 

A recommendation has been made that apparatus for determining 
the ohm should be set up 1a London, and that periodically deter- 
minations be made to test the electrical constancy of the metals and 
alloys used in making coils. A committee should be authorised 
to test coils and issue certificates of their accuracy, just as is 
done by the Kew Committee with regard to meteorological 
instruments. The direct relation between Heat and Chemicad 
work has been established, and the principles of Conservation 
of Energy béen shown to be true in Chemistry by the experiments 
of Berthelot and of Thomsen, so that we may say that when a 
i of, bodies passes through any succession of chemical 

hanges, the heaf gvolved¥or absorbed when no external mecha- 
nig) effect is produced depends solely pon the initial and final 
tates of the system of bodies, whatever be the nature or the 
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order of the transformations. The extension of this principle to 
the interaction of the molecules and atoms of bodies on one 
another is of vast importance in relation to our knowledge of the 
constitution of matter, for ıt enables us to state that each 
chemical compound has a distinct level or potential which may 
be called its own, and that when a compound gives up one of its 
elements to another body, the heat evolved in the r@ction is the 
difference between the heat of formation of the first compound 
and that of the resulting product. 

We have become accustomed to regard matter as made up 
of molecules, and those molecules to be made up of atoms 
separated from pne another by distances which are great in 
compari on with the size of the atom, which we may regard as 
the smallest prece of matter that we can have any conception of. 
Each atom may be supposed to be surrounded by an envelope 
of ether which accompanies it ın all its movements. The density 
of the ether increases rapidly as an atom is approached, and it 
would seem that there must be some force of attraction between 
the atom and its ether envelope. All the atoms have motions of 
translations in all possible directions, and according to the theories 
of Maxwell and Boltzmann, and the experiments of Kundt, 
Warburg, and others on the specific heat of vapours, in ome- 
atom molecules in the gaseoug state thete is no motion of 
rotation. According to the theory of Pictet, the liquid state, 
being the first condensation from the gaseous state, must consist 
of at least two gaseous atoms combined, These two atoms are 
bound to one anqther through their ether envelopes. Then the 


solid state results from the condensation of a liquid, and soa / 


solid molecule must consist of at least two liquid molecules, że. at / 


least four gaseous molecules, each surrounded by an atgiosphere of 
ether. M. Pictet imagines these atoms to be centres of attrac- 
tion; hence in the solid with four such centres the least displace- 
ment brings into action couples tending to prevent the molecule 
from twisting as soon as external forces act uponit. All the 
molecules constituting a solid will be rigidly set with regard to 
one another, for the least displacement sets in action a couple or 
an opposing force in the molecules on one another. 


Let us now follow the sketch which M. Pictet has given of — 


changes which we may consider it to undergo when we expend 
energy upon it. Suppose a solid body is at absolute zero of 
temperature, which may be regarded as the state in which the 
molecules of a body are in stable equihbrium and at rest, the 
application of heat gives a vibratory motion to the molecules of 
the solid, which increases with the temperature, the mean 
amplitude of vibration being a measure of the temperature. 
‘We may regard the sum of all the molecular forces as the specific 
heat of the body, and the product of the sum of all the molecular 
forces by the mean amplitude of the oscillations ; f.e, the product 
of the specific heat and the temperature will be the quantity of 
heat or the energy of motion of the body. As more and more 
heat is applied, the amplitude of vibration of the molecules 
increases until it is too great for the molecular forces, or forces of 
cohesion, and the melting point of the solid is reached. Besides 
their vibratory motion, the molecules are now capable of motions 
of translation from place to place among one another. To 
reduce the solid to the liquid state, f.e. to make the amplitude 
of vibration of the molecules sufficient to prevent them from 
coming within the sphere of the forces of cohesion, requires a 
quantity of heat which does not appear as temperature or 
molec motion, and hence it is termed the latent heat of fusion, 
The temperature remains constant until the melting is complete, 
the heat being spent in bursting the bonds of the solid. Then a 
farther application of heat increases the amplitude $f vibration, 
or raises the temperature of the liquid at a rate depending on its 
specific heat until the succession of blows of the molecules over- 
comes the external pressure and the boiling-point is reached An 
additional quantity of heat is applied which is spent in changi 
the body to a gas, #.¢., to a state of higher potential, in which 
the motion of translation of the molecules is enormously increased. 
When this state is attained, the temperature of the gas again 
begins to increase, as heat is applied, until we arrive at a certain 
point, when dissociatign begins, and the molecules of the sepa 
rate substances of which the body is composed have so large an 
eamphtude of vibration that the boud which unites them can no 
longer pring them again into their former positions. The 
potential of the substances is again raised by a quantity 
which is proportional to®its chtmical affinity. Again, we 
may increase the amplitude of vibration, ż.e., the temperature 
of the molecules, and imagine the possibility of higher and 
higher degrees of dissociation. 
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If temperature means the amplitude of vibration of the 
molecules, then we might expect that only those bodies which 
have their temperatures increased by the same amount when 
equal amounts of heat are applied to them can possibly com- 
bine with one another; and so the fact that the increase of 
temperature bears a fixed ratio to the increase of heat may be 
the cause im virtue of which bodies can combine with one 
one another. Wene other bodies to in to combine together 
at any definite temperature, they would immediately be torn to 
pieces again when the temperature is even slightly raised, þe- 
cause the amplitudes of vibration of their molecules no longer 
remain the same. This idea of temperature is supported by the 
fact that a combining molecule of each substance requires the 
same amount of heat to raise its temperature by the same number 
of degrees, the atomic weights being proportional to the masses 
of the combining molecules, The celebrated discovery of Fara- 
day, that in a voltameter the work done by an electric current 
always decomposes equivalent tities of different substances, 
combined with the fact that in the whole ra of the physical 
forces work dope is equivalent to the application of heat, is quite 
in accordance with the view that no molecule can combine with 
another which has not its amplitude of vibration altered by the 
same amount when equal quantities of heat are applied to both, 
As soon as we get any divergence from this state of equal 
motions for equal increments of heat, then we should expect that 
N a further dissociation of molecules would take place, and that 
only those which are capable of moving together can remain 
N still associated, : 

Just as in the change of state of a body from the solid to 
the liquid, or from the liquid to the gas, a great amount of 
heat is speht in increasing the motion of translation of the 
molecules without altering the temperature, so a great amount 
of heat is spent in producing dissociation without increasing the 
temperature of the dissociated substances, since the principle of 
conservation of en has been shown by M. Berthelot to hold 
for the dissociation of bodies. We may conveniently make use 
of the term latent heat of dissociation for: the heat required to 
dissociate a unit of mass of a substance. 

We may thus sum up the laws of physical and chemical 

es — 

I. All the.physical phenomena of change of state consist in 
the subdivision of the body into molecules or particles identical 
with one another. 
~ a, The reconstitution of a body into a liquid or a solid being 
ind dent of the relative position of the molecules, only depends 
on the pressure and temperature. è 

3. Dissociation separates bodies into their elements, which are 

of different kinds, and the temperature remains constant during 
dissociation. 

4. The reunion of dissociated bodies depends on the relative 
position of the elements, and so depends on the grouping of the 
molecules. The atomic weight being the mass of a molecule as 
compared with hydrogen, the specific volume, z.e., the atomic 
weight divided by the density, 1s the volume or mean free path of 
a molecule, ° 

Building up his theory of heat on these principles, M. Pictet 
arrives at a definite relation between the atomic weight of a body, 
its density, its melting-point, and its coefficient of expansion, 
which may be stated thus— 

The volume of a solid body will be increased as the tempera- 
ture rises by an amount which is proportional to the number of 
molecules in it, and inversely as its specific heat. At a certain 
temperaturt peculiar to ¢ach body, the amplitude of the heat 
oscillation is sufficient to melt the solid, and we are led to admit 
that for all bodies the intermolecular distance corresponding to 
fusion ought to be the same, The higher the pomt of fusion of 
a body, the shorter, on this theory, must be its heat vibrations, 

, The product of the length of swing (the heat oscillations) by the 
temperature gf fusion ought to be a constant number for all solid 
es. : 

A comparison of the values of the various quantities involved 
in these statements shows a very satisfactory agreement between 
theory and experiment, from which it @ppears that for many 
different substances the product of the length of swing by the, 
temperature of fusion lies between 3'3 and 3°7 for most sub- 
stances. Not many values of the latent heat of dissociation 
have been made. In order te determine it, say, for the separa- 
tion of oxygen and hydrogen, we should have to determine the 
amount of work requi to produce a spark in a mixture of 
oxyger and hydrogen, and to measure the exact amount of 
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water or vapour of water combined by the k as well as the 
range of temperature through which it had passed after. its 


formation. Very few such determinations have been made. 

Onur usual mode of producing heat is by the combination of 
the molecules of different substances, and we are limited in the 
production of high temperatures, and in the quantity of available 
heat necessary to dissociate any considerable quantity of matter, 
If we heat vapours or gases, we may raise ther temperatures up 
to a,point corresponding to the dissociation of their molecules, 
and we are limited in our chemical actions to the temperatures 
which can be obtained by combining together the most refractory 
substances, as we are dependent on this combination for our 
supply of heat.” 

e combination of carbon and hydrogen with oxygen will 
give us high temperatures, so that by the oxyhdrogen blow-pipe 
most of the salts and oxides are dissociated, The metalloids 
bromine, iodine, sulphur, potassium, &c., are the results of the 
combination of two or more bodies bound together by internal 
forces much stronger than the pone or hydrogen or carbon for 
oxygen, for approximately they obey the law of Dulong and Petit. 

For higher temperatures, in order to dissociate the most 
refractory substances, we require the electric current, either a 
continuous current, as in the electric arcøfrom a batt or a 
dynamo-machine, or, more intense still, the electrical di es 
from an elect:ical machine or from an induction coil. 

This electric current ¢nay be regarded as the most intense 
furnace for dissociating /arge quantities of the most refractory 
substances, and the electric spark may be regarded as something 
very much hotter than the oxyhydrogen blow-pipe, and therefore 
of service in reducing very small quantities of substances which 
will yield to no other treatment. The temperature of the 
electric arc is limited, and cannot reach above the temperature 
of dissociation of the conductor, and in the case of the constant 
current, which will not leap across the smallest space of air 
unless the carbons have first been brought in contact, the 
current vi soon ceases when the point of fusion has been 
reached. Yet in the centre of the arc we have the gases of 
those substances which form the conductor; and, as Prof. 
Dewar has shown, we have the formation of acetylene and 
cyanogen and other compounds, and therefore must have 
attained the temperature necessary for their formation, f.e. the 
temperature of their dissociation. eTbe temperature of the 
induction spark, or, at least, its dissociating „power, is higher 
than that of the arc, We know that the spark will pass across 
a space of air or a gaseous conductor, and we are limited by the 
dissociation of the gaseous conductor, and get only very small 
quantities of the dissociated substances, which immediately 
recombine, unless they are separated. If the gases formed are 
of different densities they will diffuse at different rates through 
a porous diaphragm, and so may be obtained separated from 
one another, As the molecules of bodies vibrate they produce 
vibrations of the ether particles, the period of the oscillations 
depends on the malecules of the body, and these periodic vibrations 
are taken up by their ether envelopes end by the luminiferons ether, 
and their wave-length determined by means of the spectroscope, 
The bright-lne spectram may be regarded as arising from the 
vibratory motions of the,atoms. As the temperature is in- 
creased, the amplitudes of oscillation of the molecules and of 
the ether increase, antl from the calculations of Lecoq de 
Boisbaudran, Stoney, Soret, and others, it would appear that 
many of the lines in the spectia of bodies may be regarded as 
harmonics of a fundamental vibration. Thus Lecoq de Bois- 
bandran finds that in the ‘nitrogen spectrum the blue lines seen 
at a high temperature correspond to the double octave of certain 
vibrations, and that, at a lower temperature, red and yellpw 
lines are seen which correspond to a fifth of the same fundamental 
vibrations, 

The bright-line spectrum may be regarded as arising from the 
vibratory motions of the atoms, A widening of the lines may 
be produced at a higher temperature by the backward and 
forward motions of the molecules in the direction of the observer. 
A widening of the lines may also be produced by increase of 
pressure, because it diminishes the free path of the molecules, 
and the disturbances of the ether arising from collisions become 
more important than vibrations arising from the regular vibrations 
ot pid aee hanelled dil 

B ctra, or chane space spectra, more rea occur 
in the asof bodies which ce He aen edly iubect to 
themical actions, or, according to Professors Liveing and Dewar, 
in the case of cooler vapdtrs near the point of liquefaction. 


____-—tatsoducing a metal into the arc, lines appear whi 
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The effects of cbange of temperature on the character of 
spectra is -very well illustrated by an experiment of M. 
iedemann with mixtures of mercury with hydrogen or nitrogen 
in a Geissler’s tube, At the ordinary temperature of the air 
the spectrum of hydrogen or nitrogen was obtained alone; but 
on heating the iube in an air-bath the lines of mercury appeared 
and became brighter as the temperature rose, and at the same 
tıme the hydrogen lines disappeared in the wider portion of the 
tube and at the electrodes, The hydrogen or mtrogen lines 
disappeared first from the positive electrode and in the luminous 
tuft, and as the temperature rose disappeared altogether. With 
nitrogen in a particular experiment, up to 100° C., the nitrogen 
lines were seen throughout the tube, but from 180° to 230° the 
nitrogen lines appear towards the negative pole, and the mercury 
lines are less bright at the negative than at the positive pole, while 
at about 230° C, no ni lines appear. e experiments of 
Roscoe Schuster, of Lockyer and other observers, with potas- 
sium, sodium, and other emery in ane tubes from which 
hydrogen is pumped by a Sprengel pump, also show great c es 
A eacleuLt cudielon of the mixture contained in outs 
when they are heated to different temperatures. The changes of 
colour in the tube are accompanied by changes in the spectrum. 
Thus, Lockyer finds that when potassium is placed in the bottom 
of the tube, and the spark passes in the upper part of it, as the 
exhaustion proceeds and the tube is shgntly heated, the hydrogen 
lines disappear, and the red potassium lite makes its appearance ; 
then as the temperature is increased, the red line disappears, 
and three lines in the yellowish-green make their appearance, 
accompanied by a e in the colour of the tube, and at a 
higher temperature, and with a Leyden jar joined to a secondary 
circuit of the induction coil, the gas in the tube becomes of a 
dull red colour, and with this change a strong line comes out in 
the spectrum, more refrangible than the usnal red potassium line. 
In this case, on varying the conditions, we get a variation in the 
character of the spectrum, and the colours and spectra are 
different in different parts of the tube. In Lockyer’s experi- 
ments, at the temperature of the arc obtained from a Siemens’ 
dynamo-machine, great differences appear in different parts of 
the arc: for instance, with carbon poles in the presence of 
calcium, the band spectrum of carbon, or the carbon flutings 
and the lines of calcium, some of them reversed, are seen 
separated im the same Waas mer and hydrogen, the carbon 
spectrum appearing near one pole and the calcium near the other, 
the lines which are strongest near “that pole being reversed or 
absorbed by the quantity of calcium vapour surrounding it. On 
i are of 
different intensities at different distances from the poles, others 
are.gjrong at one pole and entirely absent at or near the other, 
while some lines appear as broad as half-spindles in the middle 
of the arc, but are not present near the poles. Thus, the blue 
line of calcium is visible alone at one pole, the H and K line 
without the blue lines at the other. 

We*may piobably regard these effects as the result, not of 
temperature alone, but must take into account that we have 
powerful electric currents which will act unequally on the mole- 
cules of different bodies according as they are more or less 
electro-positive. It would seem that we have here something 
analogous to the gation which 1s ohgerved in the melting of 
certain alloys to which I bave already referred. 

The abundance of material in some parts of the arc surround- 
ing the central portion of it gives rise to reversal of the principal 
lines in varying thicknesses over the arc and poles, so that bright 
lines appear without reversal in some regions, and reveisals or 
absorption lines without bright lines in others. The introduc- 
tiom of a substance into the arc gives rise to a flame of great 
complexity with regard to colour and concentric envelopes, and 
the spectra of these flames differ in different parts of the arc. 
Thus in a photograph of the flame given by manganese, the 
lne at em 4234°5 occurs without the triplet near 4030, 
while in another the triplet 1s present without the line 4234°5, 

The lines which are an most readily in the arc are gene- 
rally those the absorption of which is most developed in the 
flame ; thus the manganese triplet in the violet is reversed in the 
flame, and the blue calcium line is often seen widened when the 
Hand K likes of calcium are not seen at all, In consequence 
of the numerous changes in spectra at different temperatures, 
‘Mr, Lockyer has advanced the idea that the molecules of ele- 
mentary matter“age contiffually being more-and more broken up 


sapicir nan tories Js increased, and has put forward the hypo- 
esis that the chemical elements with which we are acquainted 
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are nat simple bodies, but are themselves compounds of some 
other more simple substances, Thus theory is founded on Mr, 

er's comparisons of spectra and the maps of Angstrom, 
Thalén, Young, and others, in which there are coincidences of 
many of the short lines of the spectra of different substances. 
‘These short lines are termed basic lines, since they appear to be 
common to two or more substances. They appear s the highest 
temperatures when the longest lines of those substances. and 
those which are considered the test of their prestnce are entirely 
absent. 

Mr. Lockyer draws a distinction between weak lines, which 
are basic, s.e. which would permanently exist at a higher tem- 
perature m a more elementary stage, and other weak or short 
ines which would be more strongly present at a lower tempera- 
ture, in a more complex stage of the molecules. Thus, in 
lithium, the red line is a low temperature line, and the yellow 
is feeble; at a higher tempeiature, the red line is weak, the 
yellow comes out moie strongly, and the blue line appears ; at 
a higher temperature still, the red line disappears, and the 
yellow dies away; whilst at the temperature of the sun the 
violet lithium line is the only one which comes out strongly. 
These effects are studied by first producing the spectrum of the 
substance in the Bunsen flames, gund observimg the changes which 
are produced on p a spark through the flame; thus, in 
magnesium, a wide tr fet or set of three lines (§209°8, b? and 
b?) is changed into a narrow triplet (b!, b*, and b*) of the same 


currence of the same harmonic relation of the vibrations of the 
same body ata higher temperature. r 
Tf the so-called elements are compounds, they mug have been: 
formed at a very high temperature, and as higher and higher 
temperatures are reached the dissociation of these compound 
bodies will be effected, and the new line spectra, the real basic 
lines of those substances which show coincidences, will make 
their appearance as short lines in the spectra. Int accordance 
with this view, Mr. Lockyer holds that the different layers of 
the solar atmosphere may be regarded as a series of fumaces, on 
the hottest of which, A, we have the most elementary forms of 
matter capable of existing only in its uncombined state; at a 
higher and cooler level, B, this form of matter may form a com- 
pound body, and may no longer exist in a free stateat the lower 
temperature; as the cooler and cooler levels, C, D, and E, 
are reached, the substances become more and more complex and 
form different combinations, and their spectra become altered ať 


a state of disturbance, we may get them somewhat mixed, and 
the Hnes at the cooler levels D and E may be associated with the 
lines of the hotter levels ; these would be basic or coincident 
lines in the spectra of two different compounds which exist at 

the cooler levels D and E. We might even get lines which are 

not present in the hottest furnace A coming into existence as the 

lines of compounds in B or C, and then extending among the 
lines belonging to more complex compounds which can only 
exist at a lower temperature, when they might be present as 
coincident weak lines in the spectra of several c8mpound bodies, 

Thus Mr. Lockyer regards the calcium lines H and K of the 
solar spectrum as evidence of different molecular groupings of 
more elementary bodies. In the electric arc with a weak current 
the single line 4226 of calcium, which is easily reversed, is much 
thicker than the two lines H and K; but the three lines are 

equally thick with a stronger current and areall reversed. With 
a spark from a large coil and using a condenser the line 4226 

disappears, and H and K aie strong lines. In%He sun, the 

absorption bands H and K are very broad, but the band 4226 

is weak. Prof. Young, in his observation of the lines of the 

chromosphere, finds that H and K are strongly reversed in every 

important spot and in solar storms; but the line 4226, so 

prominent in the arc, was only observed three times in the, 
chromosphere, . 

One of the most interesting features among the most recent 

researches in spectrum analysis ıs the existence of rhythm in 

the spectra of bodies, as has been shown by MM. Mascart, Corau, 

and others, such as the occurrence and repetition of sets of lines, 

donblets, and triplets in the spectra of different substances and 
in different of the spectrum of the same body. Professors 

Liveing and Dewar, using the reversed lines in some cases-for 

the more acccurate determinatioa of wave-l have traced 

h um, potassium, 

and lithium, They show that the lines of sodium and potassium 

form groups of four lines each, which recur in a regular setuence, 


character, We pave here what some observers regard asare- _, 


every stage. Since the successive layers are not at rest, butin . 
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while lithium gives single lines, which, including the green line, 
which they show y to belong to lithium, though it was 
ascribed to cæsium by Thalén, also recur in a similar way. In 
these three metals the law of recurrence seems to be the same, 
but the wave-lengths show that the whole series are not simple 
harmonics of one fundamental, although between some of the 
terms very @mple harmonic relations can be found. Between 
the lines G and. H®are two triplets of iron lines, which, according 
to Mr. Lockyer, do not belong to the same molecular grouping 
as most of the other lines, ta many photographs of the iron 
spectrum these triplets have appeared almost alone. Also the 
two triplets are not always in the same relation as to brightness, 
the'more re ible being barely visible with the spark ; com- 
bining this with Young’s o ations, in which some short weak 
lines near G appear in the chromosphere 3o times, while one of 
the lines of the less refrangible triplet only appears once, and 
with the fact that in the solar spectrum the more refrangible triplet 
is much the more prominent of the two, Mr. Lockyer is led to 
the conclusion that these two triplets are again due to two dis- 
tinct moleculars groupings. 

There is one difficulty which must be taken account of in 
connection with Mr. Lockyer’s theory with regard to the produc- 
tion of successive staftes of dissogiation by means at our command: 
(1) by combustion of different substances ; (2) by an electric arc, 
which will probably give different temperatures according as it 
is produced by different dynamo-electric machines; (3) by the 
induction spark without ; and (4) with a condepser. 

At each stage of the process there must be a considerable 
absorption of heat to produce the change of state, and our 
supply of heat is limited in the electri¢ arc because of the dis- 
sociation of the conductors, and more limited still in quantity 
in the electric spark or in the discharge through a vacuum 
tube, Also we should expect a recombination of the dissociated 
substances immediately after they have been first dissociated. 
Hence it seems easier to suppose that at temperatures which we 
can command on the earth, the dissociation of molecules by the 
arc or the spark is accompanied by the formation of new com- 
pounds, in the formation of which heat and light, and especially 
chemical vibrations, would be again given out, thus giving rise 
to new spectra, rather than to suppose fhat we can reach the 
temperature’ necessary for successive stages of dissociation, 

To the lines C, F, the line near G, and 4 belonging to 
hydrogen, which have a certain rhythmical character, Mr. 
Lockyer adds D, and Kirchhoff’s line ‘‘1474,” regarding ‘'1474” 
as belonging to the coolest or most complex form, rising to F 
at a higher temperature, which is in subdivided inte C and 
G, using the spark without a condenser, which again gives 4 
with the spark and condenser, which is again split up and gives 
D;, a more simple line than 4, inthe Chromosphere. Professors 
Liveing and Dewar, on the other hand, trace a rhythmical 
character or ratio between three of the brightest lines of the 
Chromosphere, two of which are lines “1474” and “f” of 
Lorenzoni similar to the character of C, F, and 4 of hydrogen, 
and also trace 4 similar relation between the chromospheric line 
D, and ‘'1474” to the ratio of the wave-lengths of F and the 
line near G. They infer the probability that these four lines are 
due to the same at present unknown substance, sas had been 
suggested by Young with regard to two of them. The harmony 
of this arrangement is somewhat disturbed by the fact that D, 
lies on the wrong side of '“‘ 1474” to correspond with the line 
near G of the hydrogen spectrum, 

. If we ipquire what our sun and the stars have to say to these 
changes of Spectra of the sathe substance at different tempera- 
tures, Dr, Huggins gives us the answer. 

In the stars which give a very wit light, such as Sirius or a 
Lyre, we have the lines G and 4 of hydrogen and also H, 
which has been shown by Dr. Vogel to be coincident with a line 
of hydrogen; but the K line of calcium is weak in a Lyre, and 
does not appear in Sinus. In passing from the white or hottest 
stars to the yellow stars like our sun, the typical lines diminish 
in breadth and are better defined, and K becomes stronger 
relatively to H, and other lines appear. , In Arcturus we have 
a star which is probably cooler than our sun, and in it the line 
K is stronger in relation to H than it is in the solar spectrums 
both being-very strong compared with their state in the solar 
spectrum. 

Professors Liveing and Dewar fhd that K is more easily 


reversed than H in the electric arc, which agrees with the idea 
that this line is produced at a lower temperature than H, 
Besides the absence or weakness of -K, the white stars have 
z ° m 


* « . . 


twelve strong lines winged at the edges, in which there are 
three of hydrogen, viz. G, 4, and H, and the remaining nine 
form a group which are so related to one another that Dr. 
Huggins concludes they probably belong to one substance. 
Three of these lines are said by Dr. Vogel to be lines of 
hydrogen. Liveing and Dewar have made considerable pro- 
gress in determining the conditions and the order of reversal of 


the spectral lines of metallic vapours. They have adopted 
methods which allow them to observe through greater thick- 
nesses of vapour than previous observers have generally em- 


ployed. For lower temperatures tubes of iron or other material 
Ree vertically in a furnace were used, and the hot bottom of 

e tube was the source of hight, the absorption being produced 
by vapours of metals dropped into the hot tube and filling it to 
a greater or less height. By this means many of the more 
volatile metals, such as sodium, thallium, iridium, cæsium, and 
rubidium, magnesium, lithium, barium, strontium, and calcium, 
each gave a reversal of its most characteristic lne or pair of 
lines, ne. the red line of lithium, the violet lines of rnbidium 
and calcium, the blue line of strontium, the sharp green line of 
barium (5535), and no other linea which can certainly be 
ascribed to those metals in the elementary state. 

For higher temperatures tubes bored owt in blocks of lime or 
ef gas carbon, and heated by the electric arc, were used. By 
keeping up a supply of metal and in some cases assisting its 
volatilisation by the adfflixture of a more volatile metal, such as 

esium, and its reduction by some easily oxidisable metal, 
such as aluminium, or by a current of coal gas or hydrogen, 
they succeeded in maintaining a stream of vapour through the 
tube so as to reverse a great many lines, In this way the 
greater part of the bright lines of the metals of the alkalies and 
alkaline earths were reversed, as well as some of the strongest 
lines of manganese, aluminium, zinc, cadmium, silver, copper, 
bismuth, and the two characteristic lines of iridium and of 
gallium. By passing an iron wire into the arc through a per- 
orated carbon electrode they succeeded in obtaining the rever- 
sal of many of the lines of iron. In observing bright-line 
spectra they have found that the are produced by a De Meritens 
machine arranged for high tenison gives, in an atmosphere of 
hydrogen, the Sines C and F, although the arc of a powerful 
Siemens machine does not bring them out, and they have 
observed many metfllic lines in th® atc which had not been 
reviously noticed. The temperature obtained by the De 
Meritens machine 1s thus ‘higher than that obtained in the 
Siemens machine. š 

From observations oft weighed quantities of sodium, alone and 
as an introduced into a hot bottle of platinum filled 
with nitrogen, of which the pressure was varied by an air-pump, 
they conclude that the width of the sodium lines depends rather 
on the thickness and temperature of the vapour than upon 
the whole quantity of sodium present. Very minute quantities 
diffused into the cool part of the tube s gre a broad diffuse absorp~ 
tion, while a thin layer of compressed vapour in the ho? part of 
the tube give only narrow absorption lines. Professors Liveing 
and Dewar have observed the reversal of some of the well-known ° 
bands of the oxides and chlorides of the alkaline earth metals. 
The lines produced by magnesium in hydrogen form a rhythmical 
series extending all across the well-known B group, having a close 
resemblance in general character to the series of lines produced 
by an electric discharge in a vacuum tube of olefiant gas. 

The series appears at all temperatures except when a large 
condenser is employed along with the induction coil, ro 
hydrogen is present as well as magnesium, while they disappear 
when nydrogen is excluded, and never appear in dry nitrogen or 
carbonic oxide. . 

From their experiments on carbon sporia they conclude with 
Angstrom and Thalén that certain of the so-called “‘carbon 
bands” are due to some compound of carbon with hydrogen, 
probably acetylene, and that certain others are due to a compound > 
of carbon with nitrogen, probably cyanogen. ae 

They describe some ultra-violet bands: one of them coincides 
with the shaded band P of the solar spectrum which accompanies 

athe other violet bands in the flame of cyanogen as well as in the 

arc and spark between carbon electrodes in the nitrogen. All 
the bands which they ascribe to g compound of carbon and 
nitrogen disappear when the discharge is taken in a non-nitro- 
genous gas, and they reappear on the introduction af a minute 
quantity of nitrogen. a) 

They appear in the flame of hydrocyanic acid, or of 
even when cooled down as much as possible as shown by 
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sphere which shows it to be due to the whole mass or thickness 
of the air. Also, M. Soret bas shown that water acts very 
differently on the two ends of the spectrum, distilled water being 
perfectly transparent for the most refrangible rays, since a 
column of water of 116 c.m. allowed the ray 2060 in the spec- 
trum of zinc to through ; on the other hand, water is so 
opaque to the ultra-red rays that a length of 1 cQn. of it re- 
duces the heat spectra of metals to half thetr Jength and one 
quarter of their mere S 

In concluding my ad , I wish to draw attention to some of 
those magnetic changes which are due to the action of the Sun, 
and which are brought about by means of the ether which 
brings to us his radiant heat and light. In his discussion of 
the magnetic effects observed on the earth’s surface, General 
Sabine has shown the existence of diurnal variations due to the 
magnetic action of the sun; also the magnetic disturbances, 
anrora and earth-currents, which are now again beginning to 
be large and frequent, have been set down to disturbances in 
the sun. 

Although iron, when raised to incandescence, has its power of 
attracting a magnet very greatly diminished, we have no proof 
that it has absolutely no magnetic power left, and with a slight 
magnetic action the quantity of gron in the sun would be suf- 
cient to account for the diurnal variations of the magnetic 
needle, During the last few weeks I have been engaged in 
examining the declination curves for the month of March, 1879, 
which have been, kindly lent to the Kew Committee by the 
directors of the Observatories of St. Petersburg, Vienna, Lis- 
bon, Coimbra, and Stonyhurst. Other curves are on their way 
from more distant stations, but have not yet been, examined. 
On comparing them with the Kew curves for the same period, I 
find the most remarkable coincidences between the curves from 
these widely-distant stations. It was veda 4 known that 
there was a similarity between disturbances at different stations, 
and in one or two cases 2 comparison between Lisbon and Kew 
had been made many years ago by Sefior Capello and Prof. 
Balfour Stewart, but the actual photographic magnetic records 
from several stations have never been previously collected, and 
so the opportunity for such comparisons had not arisen, Allow 
me to draw attention to a few of the more prominent features 
of these comparisons which I have made. On placing the 
declination curves over one another, I find that ın many cases 
there is absolute agreement between them, so that the rate of 
change of magnetic disturbances at widely-distant stations like 
Kew, Vienna, and St, Petersburg, is precisely the same; also 
similar disturbances take place at different stations at the same 
absolute time. It may be s'ated generally, for large as well as 
small disturbances, that the east and west deflections of the 
declination needle take place at the same time and are of the 
same character at these widely-distant stations, 

There are exceptions to this law. Some disturbances occur af 
one or two stations and are not perceived at another station. 
Many instances occur, where, up to a certain point of time, the 
disturbances at all the stations are precisely alike, but suddenly 
at one or two stations the disturbance changes itf character : for 
instance, on comparing Kew and St. Petersburg, we get perfect 
similarity followed by deflections of the needle opposite ways at 
the same instant, and in some such cases the maxima in opposite 
directions are reached at the same instant, showing that the 
opposite deflections are produced by the same canse, and that 
the immediate cause or medium of disturbance in such a case ıs 
not far off; probably ıt is some change of direction or intensity 
of the earth’s magnetism arising from solar action uff it. 

Generally, after an hour or two, these differences in the effects 
of the disturbance vanish, and the disturbances again become 
ahke and simultaneous, In such cases of difference, if the curve 
tracing of the horizontal or the vertical force be examined, it is 
generally found that, at the very same instant of absolute time, 
with the beginning of these opposite movements there was an 
increase or a diminution in the horizontal force, and that the 
horizontal force continues to change as long as there is any dif- 
ference in the charactey of the declination curves. It is clear 
then from these effects that the cause or causes of magnetic dis- 
turbances are in general far distant from the earth’s surface, even 
when those disturbances are large; but that not unfrequently these 
causes act on magnetic matter nearer to the surface of the earth, 
and therefore at times between twb places of observation, and 
nearer to one than another, thus producing opposite effects on the 
declination needle at those places; in such cases the differences are 
probably due to changes in the earth's magnetic force. ‘Now, 
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or when raised to the highest temperature by burning the 
cyanogen in nitric oxide; but no flames appear to give these 
tands unless the buming substance contains nitrogen alread 
united with carbon. the views of Mr. Lockyer wi 
regard to the multiple spectre of carbon have very recently 
appeared in the es of NATURE, I need only say that 
these tra are looked upon as supporting his theory that 
the different flutings are truly due to carbon, and that they 
represent the vibrations of different molecular groupings. The 
matter is one of very t interest as regards the spectra 
of comets, for the ascribed to acetylene occur in the 
spectra of comets without the bands of mitrogen, showing 
that either hydrocarbons must exist ready formed in the 
comets, in which case the temperature need not exceed that 
of an ordinary ame, or else nitrogen must be absent, as the 
temperature which would produce acetylene from its elements 
would also produce cyanogen, if nitrogen were present. 

+ Quite recently, Professors Liveing and Dewar have, simultan- 
eously with Dr. Huggins, described an ultra-violet emission 
spectrum of water, and have given maps of this spectrum. 
It is not a little remarkable that by independent methods these 
observers should have deduced the saine numbers for the wave- 
lengths of. the two strðng lines at the most refrangible end of 
this spectrum. = 

Great attention has been paid by Y. Mascart and by M. 
Cornu to the ultra-violet end of the solar spectrum. M. 
Mascart was ab'e to fix lines in the solar spectrum as far 
as the line R (3179), but was stopped by the faintness of 
the photographic impression. Prof. Cornu has extended the 
spectrum still farther to the limit (2948), beyond which no 
further’ effect is produced, owing to complete absorption by 
the earth’s atmosphere, A qairte reflecting prism was used 
instead of a heliostat. The curvature of the quartz lens was 
calculated so as to give minimum aberration for a large 
field of view. The Iceland spar prism was very care- 
fully cut, A lens of quartz was employed to focus the sun on 
the slit. Having photographed as far.as possible by direct 
solar light, Prof. Cornu compared the solar spectrum directly by 
means of a fluorescent eye-piece with the spectrum of iron, and 
then obtained, by photography, the exact positions of the jron 
lines which were bineident with observed lines in the solar 
spectrum. M. Cornu saté that the dark absorption lines in the 
sun and the bright iron lines of the same refrangubility are of the 
same relative importance or intensity in their spectra, indicating 
the equality between the emissive and the absorbing powers 
of metallic vapours; and he thinks that we may get by 
the comparison of bright spectra with the sun some rough 
appreximation to the quantity of metallic vapours present 
in the absorption layers of the sun’s atmosphere. He 
draws attention to the abundance of the magnetic metels— 
iron, nickel, and magnesium—and to the fact that these 
substances form the composition of most meteorites. M. 
Cornu fas studied the extent of the ultra-violet end of the 
spectrum, and finds that it is more extended in winter than in 
summer, and that, at different elevations, the gain in length of 
the spectrum for increase of elevation is very slow, on account of 
atmospheric absorption, so that we cannot hope greatly to extend 
the spectrum by taking elevated observiag stations, The limit 
of the solar spectrum is reached very rapidly, and the spectrum 
is sharply and completely cut off at about the line U (wave-length 
2948). From photographs taken at Viesch in the valley of the 
Rhone, and at the Riffelberg, 1910 metres above it, M, Cornu 
finds the limits to be at wave-lengths 2950 and 2930 respectively, 

In the actual absorption of bright-lme spectra by the earth’s 
atm@sphere, M. Cornu observed among others three bright-lines 
of aluminium, which M. Soret calls 30, 31, and 32 (wave-lengths 
about 1988, 1930, and 1860), and he found that 32 could 
not be seen at the distance of 6 metres; but on using a col- 
limator and reducing the distance to 14 metres, the line 32 
became visible, notwithstanding the absorption of the extra 
lens; at r metre, line 32 was brighter than 31, and at a 
quaiter of a metre 32 was brighter than either 30 or 31. 
With a tube 4 metres in length between the collimetor ande 
prism ray 321s not seen; but when the tube is exhausted, ray 
31 gains in intensity and 32 gomes into view, and gradually gets 
brighter than 31, whilst 30 changes very little during the ex- 
haustion, With fhe same gabe he found no appreciable differ- 
ence between the ebsorptiOn by air very carefully dried and by 
moajjp air, and concludes that this absqrption is not due to the 
vapour of water, and it follows the law of pressure of the atmo- 
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if we imagine the masses of iron, nickel, and magnesium in 
the sun to retain even a slight degree of magnetic power in 
their gaseous state—and we know from the researches of Fara- 
day that gases are some of them magnetic—we have a sufficient 
cause for all our terrestrial magnetic changes, for we know that 
these masses of metal are ever boiling up from the lower and 
hotter levels @f the sun’s atmosphere to the cooler upper 

ons, where they*must in form clouds to throw out their 
light and heat, and to absorb the light and heat coming from the 
hotter lower regions; then they become cond and are 
drawn again towards the body of the sun, so forming those 
remarkable dark spaces or sun-spots by their downrush towards 
the lower levels. 

In these vast changes, which we know from the science of 
energy must be taking place, but of the vastness of which we 
can have no conception, we have abundant cause for these 
magnetic changes which we observe at the same instant at distant 
poine on the surface of the earth, and the same cause acting by 

duction on the magnetic matter within and on the earth may 
well produce changes in the magnitude or in the direction of its 
total magnetic force. These magnetic changes on the earth will 
influence the declination needles at different places, and will 
cause them to be defleeted; the Qrection of the deflection must 
depend on the situation of the earth’s magnetic axis or the 
direction of its motion with regard to the stations where the 
observations are made, Thus both directly and indirectly we 
may find in the Sun not only the cause of diurnal magnetic varia- 
fons, but also the cause of these remarkable magnetic changes 


antl disturbances over the surface of the Earth, 
> e ene 
SECTION D 
BIOLOGY 


Department of Anatomy and Physiology 


ADDRESS BY F. M, BALFOUR, M.A., F.R.S., VICE-PRESIDENT 
OF THE SECTION 


IN the spring of the present year Prof. Huxley delivered an 
address at the Royal Institution, to which he gave the felicitous 
title of ‘‘ The Coming of Age of the Origin of Species.” It is, 
as he pointed out, twenty-one years since Mr. Darwin’s great 
work was published, and the present occasion is an appropnate 
one to review the effect which it has had on the progress of 
biological knowledge. 

There is, I may venture to say, no department of biology the 
growth of which has not been profoundly influenced by the Dar- 
winian theory. When Messrs. Darwin and Wallace first 
enunciated their views to the scientific world, the facts they 
brought forward seemed to many naturalists insufficient to sub- 
stantinte their far-reaching conclusions. Since that time an 
overwhelming mass of evidence has, however, been rapidly 
accumulating in their favour. Facts which at first appeared to 
be opposed to thgir theories have one by one been shown to 
afford striking proofs of their truth. There are at the present 
time but few naturalists who do not accept in the main the Dar- 
winian theory, and even some of those who reject many of 
Darwin’s explanations still accept the fundamental position that 
all animals are descended from a common stock. 

To attempt in the brief time which I have at my disposal to 
trace the influence of the Darwinian theory on all the branches 
of anatomy gud physiology would be wholly impossible, and I 
shall confine myself to an attempt to do so for a small section 
only. There is perhaps no department of biology which has 
been so revolutionised, if I may use the term, by the theory of 
animal evolution as that of Development or Embryology. e 
reason of this is not far to seek, A ing to the Darwinian 
theory the present order of the organic world has been caused by 
the action of two laws, known as the laws of heredity and of 
variation, The law of heredity is familiarly exemplified by the 
well-known fact that offspring resemble their parents. Not 
only, however, do the offspring belong to,the same species as 
their parents, but they inherit the individual peculiarities of their 

ents, It is on this that the breeders of cattle depend, and it 
is a fact of every-day ience t ourselves. <A further 
point with reference to heredity to which I must call your atten- 
tion is the fact that the characters, wifich display themselves at 
some special period in the life of the parent, are acquired by the 
offspring at a corresponding period. Thus, in many birds the 
males have a special plumage in the adult state. The male off- 
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spring is not, however, born with the adult plumage, but only 
acquires it when it becomes adult, 

The law of variation is in a certain sense opposed to the law 
of heredity, It asserts that the resemblance which offspring 
bear to their parents is never exact. The contradiction between 
the two laws is only apparent. All variations and modifications in 
an organism are directly or indirectly due to its environments; that 
is tosay, they are either produced by some direct influence acting 
upon the organism itself, or by some more subtle and mysterious 
action on its parents ; and the law of heredity really asserts that 
the offspring and parent would resemble each other if their en- 
vironments werg the same, Since, however, this is never the 
case, the offspring slays difer to some extent from the parents. 
Now, according to the law of heredity, every acquired variation. 
tends to be inherited, so that, by a summation of small changes, 
the animals may come to differ from their parent stock to an 
indefinite extent. 

We are now in a position to follow out the conseguences of 
these two laws in their bearing on development. Their applica- 
tion will best be made apparent by taking a concrete example. 
Let us suppose a spot on the surface of some very simple or- 
ganism to become, at a certain period of life, pigmented, and 
therefore to be especially sensitive to light. In the offspring of 
thes form the pigment-spot will reappear at a correspondi 
period ; and there will aha be a period in the life of the 
offspring during which thtre is no pigment-spot, and a second 

eriod in which there is one. If a naturalist were to study the 

e-history, or, in other words, the embryology, of this form, 
this fact abont the pigment-spot would come to his notice, and , 
he would be justified, from the laws of heredity, in concluding 
that the species was descended from an ancestor without a pig- 
ment-spot, because a pigment-spot was absent in the young. 
Now, we may suppose the transparent layer of skin above the 
pigment-spot to become thickened, so as gradually to form 
a kind of Nena: which would throw an image of external objects 
on the pigment-spot, In this way a rudimentary eye might be 
evolved out of the pigment-spot. A naturalist studying the em- 
bryology of the form with this eye would find that the pigment- 
spot was formed before the lens, and he would be justified in 
concluding, by the same process of reasoning as before, that the 
ancestors of the form he was studying first acquired a pigment- 
spot and then a Jens, e may přctur®t® ourselves a series of 
steps by which the simple eye, the origin of which I have traced, 

ight become more complicated ; and it is easy to see how an 
abel ist studying the actual development of.this complicated 
eye would be able to unravel the process of its evolution. 

The general nature of the methods of reasoning employed by 
embryologists, who accept the Darwinian theory, is exemplified 
by the instance just given. If this method 1s a legitimate one, 
and there is no reason to doubt it, we ought to find that animals, 
in the course of their development, pass through a series of 
stages, in each of which they resemble one of their remote an- 
cestors ; but it is to be remembered that, in accordance with the 
law of variation, there is a continual tendency to change, and 
that the longer this tendency acts the greater will be the total 
effect. Owing to this tendency we should not expect to find a 
perfect resemblance between an animal, at different stages of its 
growth, and its ancestow; and the remoter the ancestors, the 
less close ought the resemblance to be. In spite, however, of 
this limitation, it may be laid down as one of the consequences 
of the law of inheritance that every animal ought, in the course 
of its individual development, torepeat with more or less fidelity 
the history of its ancestral evolution. , 

A direct verification of this proposition is scarcely possible. 
There is ample ground for conclu that the forms from whieh 
existing animals are descended have in most instances’perished ; 
and although there is no reason why they should not have been 
preserved in a fossil state, yet, owing to the imperfection of the 
geological record, palzontology is not so often of service as 
tigh have been hoped. — Mes , 

ile, for the reasons just stated, it is not generally possible 
to prove by direct observation that existing forms in their em- 
bêyonic state repeat the characters of their ancestors, there is 
another method by which the truth of this proposition can be 
approximately verified. 

P compari ón of recent and fossil forms shows that there are 
actually living at the pari day representatives of a gonsider- 
able proportion of the groups which have 4? previous times 
existed on the globe, and there are therefore forms allied toghe 
ancestors of those living at the present day, though not actually . 
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the same species. If therefore it can be shown that the embryo? 
of existing forms pass through stages in which they have the 
characters of more primitive groups, a sufficient proof of our 
proposition will have been given. 

That such is often the case is a well-known fact, and was even 
known before the publication of Darwin’s works. Von Baer, 
the greatest embryologist of the century, who died at an advanced 
aoe but a few years ago, discussed the proposition at consider- 
able length in a work published between the years 1830rand 
1840. He came to the conclusion that the embryos of higher 
forms never actually resemble lower forms, but only the em- 
bryos of lower forms; and he further maintajned that such 
resemblances did not hold at all, or only toa very small extent, 
beyond the limits of the larger groups. Thus he believed that, 
though the embryos of Vertebrates might agree amongst them- 
selves, there was no resemblance between them and the embryos 
of any invertebrate group. We now know that these limitations 
of von Baer do not hold good, but it is to be remembered that 
the meaning zow attached by embryologists to such resemblances 
was quite unknown to him, 

These preliminary remarks will, I trust, be sufficient to de- 
monstrate how completely modern rama fra reasoning is 
dependent on the tw laws of inheritance variation, which 
constitute the keystones of the Darwinian theory. e 

Before the appearance of the ‘‘ Origin of Species” many v 
valuable embryological investigations were made, but the facts 
discovered weie to their authors merely so many ultimate facts, 
which admitted of being classified, but could not be explained. No 
‘explanation could pe oered of why it is that animals, instead of 
developing in a simple and straightforward way, undergo in the 
course of their growth a series of complicated changes, duri 
which they often acquire organs which have no function, an 
which, after remaining visible for a short time, disappear without 
leaving a trace. 

No explanation, for instance, could be offered of why it is that 
a frog in the course of its growth has a stage in which it breathes 
like a fish, and then why it is like a newt with a long tail, which 
gradually becomes absorbed, and finally disappears To the 
Darwinian the explanation of such facts is obvious, The stage 
when the tadpole breathes by is a repetition of the stage 
when the ancestors of the frog had not adyanced in the scale of 
development beyond £ ff€h, while the newt-like stage implies 
that the ancestors of the frog were at one time organised very 
much like the newts of to-day. The explanation of such facts 
has opened out to the embryologist quite a new series of pro- 
blems. These problems may be divided into two main groups, 
technically known as those of phylogeny and those of organo- 
geny, The problems of phylogeny deal with the genealogy of 
the animal kingdom. A complete genealogy would form what 
is known as a natural classification. To attempt to form such a 
classification has long been the aim of a large number of natu- 
ralists, and it has frequently been attempted without the aid of 
embryclogy. The statements made in the earlier part of my 
address clearly show how great an assistance embryology is 
capable of giving in phylogeny ; and as a matter of fact embry- 
ology has been during the last few years very widely employed 
in all phylogenetic questions, and the results which have been 
arrived at have in many cases been very etriking. To deal with 
these results in detail would lead me into too technical a depart- 
ment of my subject ; but I may point out that amongst the more 
smiking of the results obtained entirely by embryological methods 
is the demonstration that the Vertebrata are not, as was nearly 
universally believed by older naturalists, separated by a wide 
gulf from the Invertebrata, but that there is a group of animals, 
known as the Ascidians, formerly united with the Invertebrata, 
which are now universally placed with the Vertebrata. 

The discoveries recently made in organogeny, or the genesis of 
organs, have been quite as striking, and in many respects even 
more interesting, than those in phylogeny, and I propose devot- 
ing the remainder of my address to a history of venules which 
have been anived at with reference to the origin of the nervous 
system. 

To render clear the nature of these results I must ay a few 
words as to, the structure of the animal body. The body is 
always built of certain piecgs of protoplasm, which are techni- 
cally Lnown to biologists as cells. The simplest organisms are 
composed seither, of a single piece of this kind, or of several 
similar pieces loosely aggregated together, Each of these pieces 
Orag#lls is capable of digesting and gssimilating food, and of 
respiring ; it can execute movements, and is sensitive to external 
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stimuli, and can reproduce itself. AH the functions of higher 
animals can, in fact, be carried on in this single cell, Such 
lowly-organised forms are known to naturalists as the Protozoa. 
All other animals are also composed of cells, but these cells are no 
longer complete organisms in themselves, They exhibit a divi- 
sion of labour: some carrying on the work of digestion; some, 
which we call nerve-cells, receiving and condudting stimuli ; 
some, which we call muscle-cells, altering tRejs form—in fact, 
contracting in one direction—under the action of the stimuli 
brought to them by the nerve-cells, In most cases a number of 
cells with the same function are united together, and thus con- 
stitute a tissues Thus the cells which carry on the work of 
digestion form a linmg membrane to a tube or sac, and constitute 
a tissue known as a secretory epithelium, The whole of the 
animals with bodies composed of definite tissues of this kind are 
known as the Metazoa. 

A considerable number of eaily developmental processes are 
common to the whole of the Metazoa. 

In the first place every Metazoon commences its existence as a 
simple cell, in the sense above defined ; this cell ds known as the 
ovum. ‘The first developmental process which takes place con- 
sists In the division or segmentation of the single cell into a 
number of smaller cells, The eells then afrange themselves inta 
two groups or layers known to embryologists as the primary 
germinal layers, These two layers are usnally placed one within 
the other round a central cavity. The inner of the two is called 
the hypoblast, the outer the epiblast. The existence of these, 
two layers in the embryos of vertebrated animals was made out 
early in the present century by Pander, and his observations were 
greatly extended by von Baer and Remak, But it was supposed 
that these layers were confined to vertebrated animals. the 
year 1849, and at greater length in 1859, Huxley demonstrated 
that the bodies of all the polype tribe or Cœlenterata—that is to 
say, of the group to which the common polype, jelly-fish, and 
the sea-anemone belong— were composed of two layers of cells, 
and stated that in his opinion these two layers were homologous 
with the epiblast and hypoblast of vertebrate embryos. This 
very brilliant discovery came before its time. It fell upon barren 
ground, and for a long time bore no fruit, In the year 1860 a 
young Russian naturalist named Kowalevsky began to study by 
special histological methods the development of ù number of 
invertehated forms of animals, and discovered that at an early 
stage of development the bodies of all these animals were divided 
into germinal layers like those in vertebrates. Biologists were 
not long in recognising the importance of these discoveries, and 
they formed the basis of two remarkable essays, one by our own 
countryman, Prof. Lankester, and the other by a distinguished 
German naturalist, Prof. Haeckel of Jena. 

In these essays the attempt was made to show that: the 
stage in development already-spoken “of, in which the cells are 
arranged in the form of two layers inclosing a central cavity, has 
an ancestral meaning, and that it is to be interpreted to signify 
that all the Metazoa are descended from an ancestor which had 
a more or less oval form, with a central digestive cavity provided 
with a-single opening, serving both for the introduction of food 
and for the ejection of indigestible substances. The body of 
this ancestor was supposed to have been a double-walled sac 
formed of an inner layer, the hypoblast, lining the digestive 
cavity, and an outer layer, the epiblast. To this form Haeckel 
gave the name of gastrea or ties 

There is every reason to think that Lankester and Haeckel were 
quite justified in concluding that a form more or like that 
just described was the ancestor of*the Metazoa; but the further 
speculations contained in their rage as to the origin of this 
form from the Protozoa can only regarded as suggestive 
feelers, which, however, have been of great importance in 
stimulating and directing embryological research. It is, more- 
over, very doubl whether there are to be found in the develop- e 
mental histories of most animals any traces of®°this gastræa 
ancestor, other than the fact of their passing through a stage in 
which the cells are divided into two germinal layers. 


The key to the nature of the two al layers is to be- 
found in Huxley’s comparison between them, and the two layers 
‘in the fresh-water polype and the sea-anemone. The epiblast 


is the primitive skin, and the hypoblast is the primitive epithelial 
wall of the alimentary tract. 

In the whole of the polẹpe group, or Ccelenterata, the body 
remains through life composed of the two layers, which Huxley 
recognised as Eamologons with the epiblast and. neg of the 
Vertebrata ; but in all the higher Metazoa a third germinal 
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layer, known as the mesoblast, early makes its appearance 

between the two primary layers. The mesoblast originates as a 

differentiation of one or of both the primery germinal layers ; 

but although the different views which ave been held as to its 
mode of origin form an important section of the history of 
recent embgyological investigations, I must for the moment 
confine mySelf tq saying that from this layer there take their 
origin—the whole of the muscular system, of the vascular 
system, and „of that connective-tissue system which forms the 
internal skeleton, tendons, and other parts. ` 

We have seen that the epiblast represents the skin or epi- 
dermis of the simple sac-like ancestor common to all the 

Metazoa, In all the higher Metazoa it gives rise, as might be 
- expected, to the epidermis, but it gives rise at the same time to 

a number of other o 3 and, in accordance with the principles 

laid down in the earlier part of my address, it is to be concluded 

that the organs so derived have been formed as differentiattons of the 
primitive epidermis, One of the most interesting of recent 

3 embryological discoveries is the fact that the nervous system is, 

in all but a vety few doubtful cases, derived from the epiblast. 

This fact was made ont for vertebrate animals by the great 
embryologist Van Bger; and the Russian naturalist Kowalevsky, 
to whose researches I have dready alluded, showed that this 
was true for a large number of invertebrate animals. The 
derivation of the nervous system from the epiblast has since 
been made ont for a sufficient number of forms satisfactorily to 
establish the generalisation that it is all but tniversally derived 
rom the epiblast. 

n any animal in which there is no distinct nervous system it 

vious that the general surface of the body must be sensitive 

action of its surroundings, or to what are technically 
timali, We know experimentally that this is so in the 

e Protozoa, and of some very simple Metazoa, such as 

-water Polype or ‘Hydra, where there is no distinct 

em, ‘The skin or epidermis of the ancestor of the 

as no doubt similarly sensitive ; and the fact of the 
tem being derived from the epiblast implies that the 

f the central nervous system, which were originally 

taken by the whole skin, became gradually Conceneatet in a 

special „of the skin which was step by step removed from 

the surface, and finally became a well-defined organ in the 

interior of the body. 
What were the steps by which this remarkable process took 

pier How has it come about that there are nerves passing 

the central nervous system to all parts of the skin, an 

also to the muscles? How have the arrangements for reflex 
actions arisen by which stimuli received on the surface of the 
body are carried to the central part of the nervous system, and 
are thence transmitted to the appropriate muscles, and cause 
them to contract? All these questions require to be answered 
before we can be said to possess a satisfactory knowledge of the 
origin of the nervous system. As yet, however, the knowledge 
of these points derived from embryology is imperfect, although 
there is every bope that further investigation will render it less 
so? Foitunately, however, a study of comparative anatomy, 
especially that of the Coelenterata, up some of the gaps left 
from our study of embryology. 

From -embryology we learn that the ganglion-cells of the 
central part of the nervous system are originally derived from 
the simple undifferentiated epithelial cells of the surface of the 
body. We further learn that the nerves are out-growths of the 
central nægpus system, It was supposed till quite recently that 
the nerves in Vertebrates were derived from parts of the middle 
germinal layer or mesoblast, and that they only became secon- 

ily connecte.l with the central nervous system. This is now 
known not to be the case, but the nerves are formed as processes 
growing ont from the central part of the nervous system, 

* Another important fact shown by embiyology is that the 
central nervéus system, and percipient portion of the organs of 
special sense, are often formed from the same part of the 
prumitive’epidermis. Thus, in ourselves and in other vertebrate 
animals the sensitive of the eye, known as the retina, is 
formed from two lateral lobes of the front of the primitive 
brain. The crystalline Jens and cornea of the eye are, however, 
subsequently formed from the skin. 

The same is true for the peculiar gompound eyes of crabs or 
Crustacea, The most important part of the central nervous 
system of these animals is the supracesophageal ganglia, often 
know? as the brain, and these are formed in the embryo from 
two thickened patches of the skin at the front end of the body. 

e e 











These thickened patches become gradually detached from the 
surface, remaining covered over by a layer of skin, They then 
constitute the supracesophageal ganglia; but they form not only 
the ganglia, but also the rhabdons or retinal elements of the eye 
—the parts in fact which correspond to the rods and cones in 
our own retina. The layer of epidermis or skin which lies 
immediately above the supracespphageal ganglia becomes gra~ 
dually converted into the refractive media of the crustacean eye, 
A buticle which lies on its surface forms the peculiar facets on 
the surface of the eye, which are known as the corneal lenses, 
while the cells of the epidermis give rise to lens-llte bodies 
known as the ine cones, 

It wonld be easy to-.quote further instances of the same kind, 
but I trust that the two which I have given will be sufficient to 
show the kind of relation which often exists between the organs 
of special sense, especially those of vision, and the central 
nervous system. It might have been anticipated à frioré that 
organs of special sense would only appear in anim: rovided 
with a well-develo central nervous system, This, however, 
is not the case, + oo cells with long delicate hairs, which 
are undoubtedly highly sensitrve structures, are present in 
animals in which as yet nothing has been,found which could be 
called a central nervous system; and there is every reason to 
think that the organs of special sense originated sari passu with 
the central nervous m. Itis probable that in the simplest 
organisms the whole body is sensitive to light, but that with the 
appearance of pigment-cells in certain parts of the body, the 
sensitiveness to light became localised to the areas where the 
pigment-cells were present. Since, however, it was necessary 
that stimuli received by such organs should be communicated 
to other parts of the body, some of the epidermic cells 
in the neighbourhood of the pigment-spots, which were at 
first only sensitive, in the same manner as other cells of the 
epidermis, became gradually differentiated into special nerve- 
cells. As to the details of this differentiation, embryol 
does not as yet throw any great light; but from the stady 
of comparative anatomy there are grounds for thinking that 
it was somewhat as follows :—Cells placed on the surface sent 
protoplasmic processes of a nervous nature inwards, which 
came into connection with nervous processes from similar cells 
placed in other parte of the body. Qhe cells with such 
ceases then became removed from the surface, forming a deep 
layer of the epidermis belosy the sensitive cells of the organ of 
vision. With these cells they remained connected by proto- 
plasmic filaments, and thus they came to forin a thickening of 
the epidermis*underneath the organ of vision, the cells of which 
received their stimuli from those of the organ of vision, and 
transmitted the stimuli so received to otber parts of the body. Such 
a thickening would obviously be the rudiment of a central nervous 
eden aad it is easy to see by what steps it might become 
gradually larger and more important, and might gradually travel 
inwards, ining connected with the sense-organ at the surface 
by protoplasmic filaments, which would then constitute nerves,: 
The rudimentary eye would at first merely consist partly of cells 
sensitive to light, and partly of optical structures constituting the 
lens, which would throw an image of external objects upon it, 
and so convert the whole structure into a true organ of vision. 
It has thus come abd&t that, in the development of the indi- 
vidual, the retina or sensitive part of the eye is fist formed in 
connection with the central nervous system, while the lenses of 
the eye are independently evolved from the epidermis at a later 

iod. 

Phe general features of the origin of the nervous system 
which have so far been made out by means of the study of 
embryology are the following :—~ 

1, That the nervous system of the higher Metazoa has been 
developed in the course of a long series of generations by a 
gradual process of differentiation of parts of the epidermis, 

2. That part of the central nervous system of many forms 
arose as a local collection of nerve-cells in the epidermis, in the 
neighbourhood of rudimentary organs of vision. . , 
e 3 That ganglion-cells have been evolved from simple epi- 
thelial cells of the epidermis. : 

4. That the primitive nerves were outgrowths of the original 

lion cells; and that the nerves of the higher forms are 
ormed as outgrowths of the central nervous system. 

The points on which embryology has spot yet" thrown a 
satisfactory light are :— . 

I, The steps by which the protoplasmic processes, frofhe 
primitive epidermic cells, became united tggether so as to form 
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a network of nerve-fibres, placing the various parts of the body 
in nervous communication. 

2. The process by which nerves became connected with 
muscles, so that a stimulus received by a nerve-cell could be 
communicated to and cause a contraction in a muscle. 

Recent ia yetigalions on the anatomy of the Ccelenterata, 
especially of jelly-fish and sea-anemones, have thrown some 
light on these points, althouglr there is left much that is still 
obscure. . ' 

In our own country Mr. Romanes has conducted some inter- 
es physiological experiments on these forms; and Prof, 
Schafer has made some important histological jnvestigations 
upon them. In Germany a series of interesting researches have 
also been made on them by Professors Kleinenberg, Claus, and 
Eimer, and more especially by the brothers H ig, of Jena. 
Careful histological investigations, especially those of the last- 
named authors, have made us acquainted with the forms of 
some very primitive types of nervous system, In the common 
sea-anemones there are, for instance, no organs of special sense, 
and no definite central nervous system. There are, however, 
scattered throughout the skin, and also throughout the lining of 
the digestive tract, a number of specially modified epithelial cells, 
which are no doubt deficate organs of sense. They are provided 
at their free extremity with a long hair, and are prolonged om 
their inner side into a fine process whi etrates the deeper 
pat of the epithelial layer of the skin o estive wall. The 
eventually join a fine network of protop fibres whi 
forms a special layer immediately within the epithelium. The 
fibres of ,this network are no doubt essen neryous, In 
addition to fibres there are, moreover, present fn the network 
cells of the same character as the multipolar lion-cells in 
the nervous system of Vertebrates, and some of these cells 
are by sending a process into the superjacent 
epithelium. Such cells are obviously epithelial cells in the act 
of becoming neive-cells ; and it is probable that the nerve-cells 
are, in fact, sense-cells which have travelled inwards and lost 
their epithelial character, 

There is every reason to think that the network just described 
is not only continuous with the sense-cells in the epithelium, 
but that it is also continuous with epithelial cells which are 
provided with muscular prolongations. a nervous system 
thus consists of a network OF protoplasmic ‘fibres, continuous on 
the one hand with sense-cells in the epithelium, and on the other 
with muscular cells, The nervous network is generally distri- 
buted both beneath the epithelium of the skin and that of the 
digestive tract, but is especially concentrated in the disk-like 
region between the mouth and tentacles. The above observa- 
tions have thrown a very clear light on the characters of the 
nervous system at an early stage of its evolution, but they leave 
unanswered the questions (1) how the nervous network first 
arose, and (2) how its fibres became continuous with muscles. 
It is probable that the nervous network took its crigin ‘from 
processe$ of the sense-cells. The processes of the different cells 
probably first met and then fused together, and becoming more 
arborescent, finally gave rise to a complicated network. 

The connection between this network and the muscular cells 
also probably took place by a process of contact and fusion. 

Epithelial cells with acd processgs were discovered by 
Kleinen before epithelial cells with nervous processes were 
known, and he suggested that the epithelial part of such cells 
was a sense-organ, and that the connecting part between this 
and the contractile processes was a rudimentary nerve, This 
ingenious theory explained completely the fact of nerves being 
continuous with muscles; but on the further discoveries being 
made which I have just described, it became obvious that this 
theory would have to be abandoned, and that some other 
explanation would have to be given of the continuity between 
nerves and muscles, The hypothetical explanation just offered 


is that of fusion. 
It seems very probable that many of the epithelial cells were 
originally provided with processes, the protoplasm of which, 


like that of the Protozoa, carried on the functions of nerves and 
muscles at the same time, and that these processes united 
amongst themselves into a network. By a process of differen- 
tiation parts Of this network may have become specially con- 
tractile, and other parts may have lost their contractility and 
become solely nervous. this way the connection between 
nerves and muscle ghight be explained, and this hypothesis fits 
in or well with the condition of the temcosamiscler system as 
we find it in the Coelenterata, 
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The nervous system of the higher Metazoa ap then to 
have originated from a differentiation of some of the superficial 


epithelial cells of the body, though it is possible that some s 
of the system may have been formed by a differentiation of the 
alimentary epithelium. The cells of the epithelium were most 
likely at the same time contractile and sensory, and the diferen- 
tiation of the nervous system may very propablyehave com- 
menced, in the first instance, from a specialisation in the 
function of part of a network formed of neuro-muscular pro- 
longations of epithelial cells. A simultaneous differentiation of 
other parts of network into muscular fibres may have led to i 
the continuity at present obtaining between nerves and muscles, j 

Local differentiations of the nervous network, which was no 
doubt distributed over the whole body, took place on the 
formation of organs’ of special sense, and such differentiations 
gave rise to the formation of a central nervous system. The 
central nervous system was at first continuous with the epidermis, 


















but became separated from it and travelled inwards. lion- 
cells took their origin from seniory epithelial cells provided with 
prolongations continuous wıth the nervous network. Such 
epithelial cells gradually lost their epithelial character, and 
finally became completely detached from the epidermis. 

Nerves, such as we find them i the higlfr types, originated 
from special differentiations of the nervous network, radiating 
from the parts of the central nervous system. 

Such, briefly, is the present state of our knowledge as to the 
genesis of the nersous system. I ought not, however, to leave 
this subject without saying a few words as to the hypothetical 
views which the distinguished ‘evolutionist Mr. Herbert Spen 
has put forward on this subject in his work on Psychobogy. 

For Herbert Spencer nerves have originated, not as pro 
of epithelial cells, but from the passage of motion along th 
of least resistance. The nerves would seem, according 
view, to have been formed in any tissue from the co 
e of nervous impulses through it, ‘‘A wave of 

bance,” he says, oo ng a tract of mingle 
closely allied in composition, and isomerically transfo 
molecules of one of them, will be apt at the same timd 
some new molecules of the same type,” and thus a nerve; ; 
established. SR SHORTT: 
“A nervous centre is formed, according to Herbert Sp ZPH 
the point in the colloid in which nerves are generated, ™OADd 
single nervous wave breaks up, and its parts diverg 73 OU} 
various lines of least resistance. At such points some! 3° 9589 
nerve-colloid will remain in an amorphous state, and as the POTS 
of molectlar motion will there be checked, it will tend to ¢? ° 
decompositions amongst the unarranged molecules. The @ * 
compositions must, he says, cause “‘ additional molecular motion, 
to be disengaged ; so that along the outgoing lines there will be* 
discharged an augmented wave. Thus there will arise at this x 
point something having the character of a ganglion corpuscle,” \ 

These hypotheses of Herbert Spencer, which have been widely 
adopted in this country, are, it appears to me, not borne out 
by the discoveries to which I have called your attention to-day. 
that nerves have been developed from processes of 
epithelial gives a very different conception of their genesis 
to that of Iferbert Spencer, which makes them originate from 
the passage of nervous impulses through a tract of mingled col- 
loids ; while the demonstration that ganglion-cells arose as epi- 
thelial cells of special sense, which have travelled inwards from 
the surface, admits still less of a reconciliation with Herbert 
Spencer’s view on the same subject. a 

Although the present state of ouf knowledge on the genesis of 
the nervous aystem is a great advance on that of a few years ago, 
there is still much remaining to be done to make it complete. 

The subject is well woth the attention of the morphologist, 
the phriologit, or even of the psychologist, and we must not 
renain satisfied by filling up the gaps in our knowledge by such e 
hypotheses as I have been compelled to frame, New methods 
of research will probably be required to grapple with the 
problems that are still unsolved ; but when we look back and 
survey what has been done in the past, there can be no reason for 
mistrusting our advance in the future. 
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AFTER referring to the ethnologically mixed state ef the 
population of South Wales, Mr. Rudler went on—What then 
e e 


. . -. * 


\ 
r 





j 


Sept. 2, 1880] $ 








are the ethnical relations of the typical man of South 
Wales? . 

Nine people out of every ten to whom this question might be 
addressed would unhesitatingly answer that the true Welsh are 
Celts or Kelts,? And they would seek to justify their answer by 
a confident appeal to the Welsh language. No one has any 
doubt about ee position of this language as a member of the 
Keltic family. The Welsh and the Breton fall naturally together 
as living m of a group of languages to which Prof, Rhys 
applies the term &. ic, & group which also includes such 
fossil tongues as the old Cornish, the speech of the Strathclyde 
Britons, and possibly the language of the Picts and of the Gauls, 
On the other hand, the Gaelic of -Scotland, the Irish, and the 
Manx arrange themselves as naturally in another group, which 
Prof, Rhys distinguishes as the Godelie branch of the Keltic 
stock.? But does it necessarily follow that all the peoples who 
are closely linked together by speaking, or by having at some 
time spoken, these Keltic languages, are as closely linked to- 
gether by ties of blood? Great as the value of language unques- 
tionably ıs as qn aid-to ethnological classification, are we quite 
safe a concluding that all the Keltic-speaking peoples are one in 
race 


the most typical of all Kelts—the Ganlish Kelts of 
Cæsar. ‘According to one authority the Kelt is short, according 
to another tall; one ethnologist defines him as being dark, 
another as fair ; this craniologist finds that he has a long skull, 
while that one declares that his skull is short. It was no doubt 
this ambiguity that led so keen an observer as Dr. Beddoe to 
remark, nearly fifteen years ago, that ‘‘Kelt and Keltic are 
terms which were useful in their day, but which have ceased to 
convey a distinct idea to the minds of modern students.” 3 
No anthropologist has laboured more istently in endea- 
vouring to evoke order out of this Keltic chaos than the late Panl 
Broca. What, let us ask, was the op‘nion of this distinguished 
anthropologist on the Keltic question? 4 Prof. Broca always held 
that the name of Kelt should be strictly limited to the Kelt pf posi- 
tive history—to the people, or rather confederation of peoples, 
actually seen by Cæsar in Keltic Gaul—and, of course, to their 
descendants in the same area. Every schoolboy is familiar with 
the epitome of Gaulish ethnology given by Julius-in his opening 
chapter. Nothing can be clearer than his description of the 
trypartite division of Gaul, and of the separation between the three 
ptoples who inhabited the country—the Belgze, the Aquitani, and 
tieCeltze, Of these three peoples the most important were those 
hom the Romdns called Gali, but who called themselves, as 
e historian tells us, Cee. The country occupied by the Keltic 
opulation stretched from the Alps to the Atlantic in one direc- 
- Jon, and from the Seine to the Garonne in another; but it is 
ifficult to find any direct evidence that the Kelts of this area ever 
crossed into Britain. Broca refused to apply the name of Kelt 
to the old inhabitants of Belgic Gaul, and as a matter of course 


* Whethemalys word should be written Celt or Kelt seems to be a matter 
of scientific indifference. Probably’ the balance of opinion among ethno- 
logiats is in the direction of the former rendenng. Nevertheless it must be 
borne in mind that the word ‘‘celt” is so commonly used nowadays b 

writers on prehistoric anthropology to designate an axe-head, or some Such 
wer whether of metal or of stone, that it is obviously desirable to maka 


the difference between the archxological word and the ethnological term as 
š clear as posuble. If ethnclogists persist ın writmg “Celt,” the two words 
differ only in the magnituda cf an initial, and when spoken are absolutely 
indist hable. shall therefore write, as a matter of expediency, 
* Kelt.” It may be true, as Mr. Knight Watson has pointed out, that 


there was originally no justification for umng the word “celt’’ as the name 
cfa weapon, but it is too late in the day to attempt to oust so deeply-rooted 


a word from the vocabu of the archeologists * 
he on Welsh Philology,” by Jobn Rhys, M.A., 2nd edition, 
1 z p. 15. 


Meni, Anthrop. Soc. Lon, vol, ii 1866, p. 348. 
4 The following are Broca’s pnncipal contnbutions to this vexed quas- 
tion :—* Qu’est-ce que les Celtes? eBulleting dela Socitth finthvvpeles 
de Paris, t. v. p 457; * Le Nom des Celtes,” róid a sér tix p. it Sor 
les Textes relanfs aux Celtes dans le Grande-Bretagne,” tbid. 2 sér. t xL 
tone d’ Anthropologie, 


pP 509; “Le Race Celtique, ancienne et moderne,” 

t i. p. 585 and ” Recherches sur ]’Ethnologie de In France,” Af. de la 
Soc Feel tip 
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l he denied it to any of the inhabitants of the British Isles, 
Writing as late as 1877, in fall view of gll the arguments which 
had been adduced against his opinions, he still said: “Je con- 
tinue à soutenir, jusqu’à preuve du contraire, ce que j’ai avancé il 
y adouze, ans dans notre première discussion sur les Celtes, savoir, 
qwil n’existe aucune preuve, qu’on ait constaté dans les Iles- 
Britanniques Pexistence d’un peuple portant le nom de Celtes,” 1 

Nevertheless, in discussmg the Keltic question with M. Henri 

Maņtin, he aamitted the Sa ia almost the propriety, of 

referring to all who spoke Keltic languages as Xeltic peoples, 

though of course he would not hear of their being called Kelts, 

‘t On peut très bien les nommer les peuples celtiques. Mais il 

est entitremenf faux de les appeler les Cekes, comme on le fait 

ai souvent.” 3 As to the eminent historian himself, I need hardly 
say that M. Martin adheres to the popular use of the word Kelt, 
and even goes so far as to speak of the county in which we are 
now assembled as ‘‘le Glamorgan, le pays aujourd’hui le plus 
celtique de l’Europe,” 3 
ether we use the word Kelt in its wide linguistic sense or 
in the narrower sense to which it has been reduced by the French 
anthropologists, it is important to remember that the Welsh do 


not designate, and never have designated themselves y this 
term or by any similar word. Their natienal name is Cymry, 
the platat. of Cymro. My former colleague, the Rev. Prof. 


Silvan Evans, kindly informs me that the most probable deriva- 
tion of this word is cyd- (the d being c to m for 
assimilation with the following 4, like the # of its Latin cognate 
con) and éro-, “country,” the old form of which is drop, as 
found in AHobroge, and some other ancient names, The 
meaning of Cymry is therefore ‘‘fellow-countrymen,” or com- 
patriots. Such a meaning naturally suggests that the name 
must have been assumed in consequence of some foreign in- 
vasion—possibly when the Welsh were banded together against 
either the Romans or the English. If this assumption be 
correct it must be a word of comparatively late origin. 

. At the same time, the similarity between Cymry and 
Cimbri—the name of those dread foes of the Romans 
whom Marius eventually conquered—is so close as to natu- 
rally suggest a common origin for the two names, if not 
for the people who bore the names.4 -The warlike Cimbri 


have generally been identified with the people who inhabited 
the Cimbrie insula, the Chersonswtse Cimbrica, now called 
Jutland. ether they were connected or not with the 


Kimmerioi, who dwelt in the valley of the Danube and in 
the Tauric Chersonesus or Crimea, is a wider question with 
which we are not at the moment concerned. As to the ethnical 
relations of thé Cimbri, two views have been current, the one 
regarding them as of Germanic, the other as of Keltic stock, 
Canon Rawlinson, in summing up the evidence on both sid 
believes that the balance of opinion inclines to the Keltic view. 
These Cimbri are described, however, as having been tall, blue- 
eyed, and yellow- or flaxen-haired men. Can we trace anything 
like these characters in the Cymry? . 

All the evidence which the ethnologist is able to glean from 
classical writers with respect to the physical characters and 
ethnical relations of the ancient inhabitants of this country may 
be put into a nutshell with room to s The exceeding 
meagreness of our data from this source will be admitted by any 
one who glances over the passages relating to Britain which are 
collected in the ‘Monumenta Historica Britannica.” As to the 
people in the south, there is the well-known statement in Cæsar, 
that the maritime parts of Britain, the southern parts which he 
personally visited, were peopled by those who had crossed over 
from the Belgæ, for what purpose we need not inquire. Of the 
Britons of the interior, whom he never saw, he merely repeajs a 
popular tradition which re’ ted them as aborigines.® They 
may, therefore, have been Keltic tribes, akin to the Celti of 
Gaul, though there is nothing in Czesar’s words to support such 
a view. 

Tacitus, in writing the life of his father in-law, Agricola, 

1 Bulletins de la Socitté Anthropologique de Paris, a sér. t, xii, 1878, 


Ir P 
P P hid. t ix. 1874, p- 662. 3 Ibid ,t xil p. 486. 


%4 Prof. Rhys, however, has pointed out that there is no relation between 
the names, TY ess ” by Canon Greenwell and 
Rolleston, 1877, 

5 On the Eyhaograsby of the Cimbri ” ©By Canon Rawhnson. Yours. 


Anthrop. Inst, vol. vi. 1877, I See also Dr Latham’s paper and 

stecript, “On the Evidence Ea Conn between the CGimba and the 

hersonesus Cumbnca, published in his “Germania of at ee a 

6 “ Britanniæ pars interior ab ils incolitur, quos batos in insula ipsi 
memoria itum dicunt: ma®itima ab iis, q prædæ ac bell infcMwrti 
causa ox Belgis transierant.” —De Bello Gallico, lib, v, © 12, 
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says that the Britons nearest to Gaul resembled the Gauls! If 
he refers here to the searcoast tribes in the south-east of Briton, 
the comparison must be with the Belgic aud not with the Keltic 
Gauls, “But his subsequent reference to the resemblance between 
the sacred rites of the’ Britons and those of the Gauls suggests 
that his remarks may be fairly extended to the inland tribes 
beyond the limits of the Belgic Britons, in which case the 
resemblance may be rather with the Gaulish Kelts. Indeed 
this inference, apart from the testimony of language, is the chief 
evidence upon which ethnologists have based their conclusions 
as to the Keltic origin of the Britons. , 

Our data for restoring the anthropological characteristics of 
the ancient Britons are but few.and small. I¢ is true that a 
description of Bunduica, or Boadicea, has been left to us by 
Xi hiline, of Trebizond; but then it will be objected that he 
did not write until the twelfth century. Yet it must be remem- 
bered that he merely abridged the works of Dion Cassius, the 
historian, who wrote a thousand years earlier, and consequentl 
we have grounds for believing that what Xiphiline describes 1s 
simply a description taken from the lost books of an early 
historian who is supposed to have drawn his information from 
original sources. Now Boadicea is described in these terms: 
“(She was of the dargest size, most terrible of aspect, most 
savage of countenance, and h: of voice, having a profusion of 
yellow hair which fell down to hey hips,”* Making due 
allowance for rhetorical exaggeration, allowance too for 
the fact that in consequence of her royal descent she is likely to 
have been above the average stature, and even admitting that 
she dyed her hair, it ıs yet clear that this British queen must be 
r ed as belonging to the xanthous type—tall and fair. The 
tribe of the Iceni, over which this blonde amazon ruled, is 
generally placed beyond the limits of the Belgic Britons ; though 
some authorities have argued in favour of a Belgic origin. 
the latter view be correct, we should expect the queen to be tall, 
light-haired, and blue-eyed; for, from what we know of the 

such were their features. Cæsar asserts that the majority 
of the Belge were derived from the Germans.? But notwith- 
standing assertion most ethnologists are inclined to ally them 
with the Celti, without, of course, denying a strong Teutonic 
admixture. Strabo says * that the and Celti had the same 
Gaulish form, though both differed widely in physical characters 
from the Aquitanians,« As to language, Cæsar’s statement that 
the Belgic and Keltic differed, probably refers only to dialectical 
differences.’ Ifa close ethnical relationship can be established 
between the Celti and the Belge, British ethnology clearly gains 
in simplification. To what extent the Belgic settlers in this 
country resembled the neighbouring Buitish tribes must remain a 
moot point. According to Strabo ê the Britons were taller than the 
Celti, with hair less yellow, and they were slighter in build. B 
the French school of ethnologists the Belgæ are identified wi 
the © , and are described as a tall fair ple, similar to the 
Cimbri alecay mentioned ; and Dr, Pritchard, the founder of 
English anthropology, was led long ago to describe the Keltic 
e in similar terms,” 
et as we pass across Britain westwards, and advance towards 
those parts which are reputed to be predominantly Keltic, the 
proportion of tall fair folk, speaking in general terms, dimi- 
nishes, while the short and dark elepent in the population 
increases, until it probably attains its maximum somewhere in 
this district. As popular impressions are apt to lead us astray, 
let us turn for accuracy to the valuable mass of statistics 
collected in Dr. Beddoe’s well-known paper ‘On the Stature 
and Bulk of Man in the British Isles,” 3 a papex to which every 
student refers with unfailing confidence, and which will probably 
remain our standard authority until the labours of our own 
Anthropometric Committee are sufficiently matured for publica- 
tion. Dr, Beddoe, summing up his observations on the poaa 
characters of the Welsh as a whole, defines them as of ‘short 
stature, with good weight, and a tendency to darkness of eyes, 
hair, and skin.” With regard to this tendency to darkness, it 
is well to look more searchingly at the district m which we are 





* “ Proximi Gallis et similes sunt.”’—Agricola, c. xi. . e 
2 “Mon. Hist, Brit,” Excerpta, p Ivi 
3 “ Plerosgfe Belgas esse ortos ab Germanis ""—De Bello Gall., lib. li. 
C4 e 4 Lib. iv. œ i. 
$ “Quand César dit: Hi omnes lingna, institutis, legibus, tater se 
AGeruat, il faut traduire ici lẹ mot Angra par dialects *— Derniers 
ee Regan ER er Pitot L p. tdt. ce Mankind’ Y 7i e 

: es in e istory O. ind.” By J. 
Pe@fard, M.D, F.R.S., vol. ik p. 189. e 
8 Mem, Anthrop Soc, Lond., vol int, 1870, p. 384.. 
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assembled. -Dr. Beddoe, in another er,! indicated the 
tendency by a numerical expression whi e termed the index 
of sigrescence, ‘Tn the coast-districts and lowlands of Mon- 
mouthshire and Glamorgan, the ancient seats of Saxon, Norman, 
and Flemish colonisation, I find,” says this observer, ‘the 
indices of hair and eyes so low as 33°5 and 63; while in the 
interior, excluding the children of English and Irish, immigrants, 
the figures rise to 57°3 and 109°5—this lasteratio’indicating a 
prevalence of dark eyes surpassing what I havé met with in any 
other part of Britain ” (p. 43). 

Many years ago Mr. Matthew Mogeridge, whose scientific 
work is well known in this district, furnished the authors of the 
“‘Crania Britannica” with notes of the physical characteristics 
of the Welsh of Glamorganshire. He defined the people a3 
having ‘‘eyes (long) bright, of dark or hazel colour, hair gene- 
rally black, or a very dark brown, lank, generally late in turning 


gr pa a 

There can be no question then as to the prevalence of melanism 
in this district. Nor does it seem possible to account for this 
tendency, as some anthropologists have suggested, by the influ- 
ence of the surrounding media. Even those who believe most 
firmly in the potency of the environment will hardly be inclined 
to accept the opinion serionsly,entertained some years ago by 
the Rev. T. Price, that the black eyes of Glamorganshire are 
due to the prevalence of coal fires.f Long before coal came 
into use there was the same tendency to nigrescence among the 


Welsh. This may be seen, as Dr. Nicholas has pointed out, in,” 


the bardic name$ preserved in ancient Welsh records, where the 
cognomen of du or ‘‘ black,” v frequently occurs, Thus, in 
the “Myvyrian Aichaiology of Wales, ’ between A.D. 1280 and 
1330, there are registered four ‘‘ blacks” to one ‘‘red ” and one 
“grey,” namely Gwilym Ddu, Liywelyn Ddu, Goronwy Dds, 
and Dafydd Das.4 

The origin of this dark element in the Welsh is to be ex- 
plained, as every one will have anticipated, by reference to the 
famous passage in Tacitus, which has been worn threadbare by 
ethnologists. Tacitus tells us that the ancient British tribe of 
Silures—a tribe inhabiting what is now Glamo hire, Mon- 
mouthshire, Herefordshire, and parts at least of Brecknockahire 
and Radnor—had a swarthy complexion, mostly with curly hair, 
and that from their situation opposite to Spain these was reason 
to beleve that the Iberians had passed over the sea and gained 
possessio n of the country. It will be observed that although 

acitus speaks of their dark complexion, he does not definitely 
state that the hair was dark ; but this omission has, curious! 
enough, been supplied by Jornandes, a Goth who, in the si 
century, wrote a work which professes to be an extract from the 
lost history of Cassiodorus, wherein the very words of Tacitus 
are reproduced with the necessary addition. With these pas- 
sages before us, can we reasonably doubt that the swart blood 
in the Welsh of the present day is a direct legacy from their 
Silurian ancestors ? 

Setting what Tacitus here says about the Silures against what 
he says in the next sentence about the Britons nearest to Gaul 
(p. 5), it is clear that we must recognise a dualify of type in the 
population of Southern Britain in his day, This fact has been 
clearly pointed out by Prof, Huxley as one of the few ‘‘ fixed points 
in British ethnology.” 7? At the dawn of history in this country, 
eighteen centuries ago, the population was not homogeneous, but 
contained re ntatives both of Prof. Huxley’s Melanochrot 
and of his Xanthochroi, If we have any regard whatever for 
the persistence of anthropological types, we should hesitate to 
refer both of these to one and the same elementaryftock. We 
are led then to ask, Which, of these two types, if either, is to 
be ed as Keltic? 

It is because both of these types, in turn, have been called 

* “On the Testimony of Local Phenomena in the West of England to the 
Permanence of Anthropological Types.” —Ibıd. vol, ii. 1866, p. 37. 

* “Cran Brit.,” vd i p. 33 

a “Essay on the Physioguomy and Physiology of the Present Inhabi- 
tants of Britain,” 18 

4 “ The Pedigree of the English People,’’ fifth edition, 1878, p. 467 

5 “Silurum coloratt vultus et plerumque crmes, et ita contra 
ay Ibeoros veteres*trajecisse, easque sedes occupasse, fidem faciunt, ” 
mA TICO. c xL ` 

6 “Sylorum [= Silurum] colorati vultus, torto plerique crine, ef nigro 
nascantur,” —“ De Rebus Geticis,” c ii ; quoted m “ Mon. Hist. Brit ,” 
Excerpta, p. Laxii. It ia conjectured that the classical word Sifures is 
derived from the British name Essyliguyr, the people of Essylkug. | 
Nicholas’s ‘“‘History of Glamorgansbire,’’ 1874, p. r It is cult to 
determine how far and in what respects the Srlures resembled, or differed 
from, the other inland tribes Of the Caledonians and of the we 
know something, but of the other inhabitants we are quite, j 

7 “ Critiques and Addresses,” p. 166. 
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Keltic that so much confusion has been imported into ethnologi- 
cal nomenclature ; hence the common-sense conclusion seems to 
be that neither type can strictly be termed Keltic, and that such 
a term had better be used only in linguistic anthropology. The 
Kelt is merely a person who speaks a Keltic language, quite 
regardless of his race, though it necessarily follows that all 
persons who gpeak these languages, if not actually of one blood, 
must have been, at $ome period of their history, in close social 
contact, In this sense, all the inhabitants of Britain, at the 
period of the Roman invasion, notwithstanding the distinction 
between Xanthochroi and Melanochroi, were probably to be styled 
Kelts, There can be little doubt that the xapthous Britons 
always spoke a Keltic tongue; but it is not so easy to decide 
what was the original speech of their melanochroic neighbours, 
The existence of two types of population, dark and fair, side 
by side, is a phenomenon which was repeated in ancient Gaul. 
As the Silures were to Britain so were the Aquitani to Ganl— 
they were the dark-Iberian element. Strabo states that while 
the natives of Keltic and Belgic Gaul resembled each other, the 
Aquitanians differed in their physical characters from both of 
these peoples, and resembled the Iberians. But Tacitus has left 
on record the opinion that the Silures also resembled the Tbe- 
rians ; hence the conatusion that ghe Silures and the Aquitanians 
were more or less alike. Now it is generally believed that the 
relics of the old Aquitanian population are still to be found 
ingering in the neighbourhood of the Pyrenees, being repre- 
ented at the present day by the Basques. A, popular notion 
thus fgot abroad that the ancient Silures must have been 
otely affned to the Basque populations of France and 
N gertheles the modera Basqucs are o mized a 
t, ough retaining their ancient language, their physi- 
cal characters bare been so anodified that ‘we on hardly expect 
to find in them the features of the old Silurians. Thus, accord- 
ing to the Rev, Wentworth Webster, the average colour of the 
Basque hair at the present day is not darker than chestnut.* 

Neither does langnage render us any aid towards solving the 
Basque problem. If the Silures were in this country prior to 
the advent of the Cymry, and if they were cognate with the 
Basques, it seems only 1easonable to suppose that some spoor of 
their Iberian speech, hqwever scant, might still be lingering 
amongst us, ° Yet philol have sought in vain for the traces 
of any Euskarian element in the C Prince Louis Lucien 
Bonaparte, perhaps the only philologist in this country who has 
aright to speak with authority on such a subject, has obligingly 
informed me that he knows of no connection whatever between 
the two | . Still it must be remembered that the }berian 
affinity of the Silures, suggested by the remark of Tacitus, does 
not necessarily mean Basque affinity. Some philologists have 
even denied that the Basques are Iberians,” All that we 
seek at present ‘to ‘establish is this—that the dark Britons, 
represented by the tribe of Silures, although they came to be a 
Keltic-speaking people, were distinct m race from the fair 
Britons, and therefore in all likelihood were originally distinct 
in speech. Nor should it be forgotten that relics of a pre-Keltic 
non-Aryan peopfe have been detected in a few place-names in 
Wales, Thus, Prof. Rhys is inclined to refer to this category 
such names us Menapia, Mona, and Mynwy 4—the last-named 
being a place (Monmouth) within the territory of the old Silmes, 
where we are now assembled, We may also look for light upon 
this subject from a paper which will be laid before the depart- 
ment by Mr. Hyde Clarke. On the whole it seems to me safer 
to follow Prof, Rolleston in speaking of the dark pre-Keltic 
element aS“SWurian rather than as Basque or as Iberian,® 
(‘* British Barrows,” p. 630.) 

There is, however, quite another quarter to which the anthro- 
pologist who is engaged in this investigation may turn with fair 
promise f reward, I a scarcely remind my is in this de- 

e partment o singular estive paper which was written 
more than fiféeen years ago. ty thie late De Thurnam, ‘‘On the 


* An excellent ment against the employment of national names b 
anthropologists will be found in a by Mr. A. L, Lewis ‘‘ On the E 
arising from the Use of Historical National Names as Scientific Terms.” —= 
Journ. Anthrop Inst, vol viti. 187! p. 825. K 

s “The Basque and the Kelt,” Ziara Anthrop. Inst., vol v., 1876 


DS al 
Fula Langue Iberienne et la Langue Basque.” Par M. van Eys 


erki ft E ENISITR igue, July, 1 
4 © Lectures on Welsh bleep secon tlon, p. 18x. 

5 W. von Humboldt in his famous essay, * Prüfung der Untersuch 
iiber die Urbewohner iens vermittelst der Vaskischen Sprache,” does 
not admig, on philological evidence, any extension of the Iberians to this 
ee Seo c 44: “Ueber den enthalt: {berischer Volkerschaften 
ausser) Iberieh in den von Celten bewohnten Landen.” - 
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Two Principal Forms of Ancient British and Ganlish Skulls.” 1 
The long-continued researches of this eminent archeological 
anatomist led him to the conclusion that the oldest sepulchres of. 
this country —the chambered and other long barrows which he 
explored in Wilts and Gloucestershire—invariably contained the 
remains of a dolichocephalic people, who were of short stature, 
and apparently were unacquainted with the use of metals. The 
absence of metal would alone raise a suspicion that these 
elongated tumul: were older than the round, conoidal, or bell- 
shaped barrows, which contain objects of bronze, if not of iron, 
with or without weapons of stone, and commonly associated 
with the remains of a taller brachycephalic people. 

Even before “Dr. Thurnam forcibly pointed attention to this 
distinction, it had been independentiy observed by so experienced 
a barrow-opener as the late Mr. Bateman,? whose researches were 
conducted in quite another part of the country-—the district of the 
ancient Cornavu. Moreover, Prof. Daniel Wilson’s studies in 
Scotland had led him to conclude that the earliest population of 
Britain were dolichocephalic, and possessed, in fact, a form of 
skull which, from its boat-like shape, he termed Aumdecephalic.® 
Nor should it be forgotten that as far back as 1844 the late Sir 
W. R. Wilde expressed his belief that in Ireland the most 
ancient type of skull is a long skull, which de held to belong to 
a giark-complexioned people, probably aboriginal, who were 
succeeded by a fair, round-headed race,” + : 

But while this successigh of races was recognised by several 
observers, it remained for Dr. Thurnam to formulate the relation 
between the shape of the skull and that of the barrow in a neat 
aphorism which has become a standing dictum in anthropology 
—‘‘ Long barrows, long skulls ; round barrows, round skulls; 
dolichotaphic barrows, dolichocephalic crania; brachytaphic 
barrows, brachycephalic crania.”” No doubt exceptional cases 
may occur in which round skulls have been found in long 
barrows, but these have generally been explained as being due 
to secon interments. On the other hand, the occasional 
presence of long skulls in round barrows presents no difficulty, 
since no one supposes that the early dolichocephali were extermi- 
nated by the brachycephali, and it is therefore probable that 
during the bronze-using period, when round tumuli were in 
general use, the two peoples may have dwelt side by side, the 
older race being, perhaps, in a state of subjugation. 

It is not pretended that Thurnam’s apophthegm has more than 
a local application. ‘‘This axiom,” its author admitted, ‘‘is 
evidently not applicable, unless with considerable limitations, to 
France.” Althongh it is here called an ‘‘axiom,” it is by no 
means a self-evident proposition, the relation between the shape 
of the skull and the shape of the burial-mound being purely 
arbitrary. The proposition which connects the two is simply the 
expression of the results of accumulated observations, and it is 
of course open to doubt whether the number of observations was 
sufficiently great to warrant the generalisation. But the only 
test of the validity of any induction lies in its verification when 
applied to fresh instances, and it is remarkable that whon long 
barrows and chambered tumuli have since been opened in this 
country the evidence has tended in the main to confirm Dr. 
Thurnam’s proposition. g 

It is commonly believed that the brachycephali of the round 
barrows came in contact with the dolichocephali as an invading, 
and ultimately as a conquering, race. Not only were they armed 
with superior weapons—superior in so far as a metal axe is a 
better weapon than a stone axe—but they were a taller and more 
powerful people, Thurnam’s measurements of femora led to the 
conclusion that the average height of the brachycephali was 5 
feet 8'4 inches, while that of the long-headed men was only 5 
feet 5°4 inches,” Not only were they taller, but they were 
probably a fiercer and more warlike race. In the skulls from 
the round barrows the superciliary ridges are more prominent, 
the nasals diverge at a more abrupt angle, the cheek-bones ae 

igh, and the lower jaw projects, givi c face an ‘aspect o 
rae , which contrasts P favonrably with the mild features of 
the earlier stone-using people. : , 

On the whole, then, the researches of archæological anatomists 

fend to psove that this country was tenanted in ante-historic or 
re-Roman times by two les who were ethnically distinct 
Fom each other, Itis dihoa to resist the temptation of apply- 

I Memoirt of the Anthrop. Soc. Lond., vol, 1 1865, p. 120; vol. hi, 1870, 
Pti ’ Diggings,’” 1861, p. 1 s j 
%3 eee AaS Scotland,” or: i 

4 “On the Ethnology of th@Anctent Irish.” : : ~e. 

5 Mem, Anthrop. Spc, Lond., vol 1i. 1870, p. 73- < 
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ing this to the ethnogeny of Wales. Does it not seem probable 
that the early short race of long-skulled, mild-featured, stone- 
using people may have been the ancestors of the swarthy Silurians 
of Tacitus ; while the later tall race of round-skulled, rugged- 
featured, bronze-using men may have represented the broad- 
headed, gamed nem folk of history? At any rate, the 
evidence of craniology does not run counter to this hypothesis, 
For Dr. Beddoe’s observations on head-forms in the west of 
England have shown that ‘“‘heads which are ordinarily called 
brachycephalic belonged for the most part to individuals with 
light hair,” while the short dark haired people whom he 
examined were markedly dolichocephalic.1 At the same time it 
must be admitted that his observations lend ‘‘no support to the 
view that the Keltic skull has been, or would be, narrowed by 
an admixture of the Iberian type.” It should not, however, be 
forgotten that the same observer, in referring to a collection of 
crania from the Basque country preserved in Paris, says: ‘* The 
form of M. Broca’s Basque crania was very much that of some 
modern Siluiian heads.” 3 i 
According to the view advocated by Thurnam we have a right 
to anticipate that the olde-t skulls found in this country would 
be of dolichocephalous type ; and such I believe to be actually the 
case. Dr. Barnard Bavis, it is true, has stated in the ‘‘ Crania 
Britannica that the ancient British skull must be referred to the 
brachycephalic type; and such an indyction was perfectly legiti- 
mate so long as the craniologist dealt hly with skulls from the 
round barrows or from similar interments, But the long- barrow 
skulls examined by Prof. Rolleston,? and the Cissbury skulls 
recently studied by the same anatomist,‘ are decidedly dolicho- 
cephalic, as also are all the early prehistoric skulls which have 
been found of late years in France. While referring to cranio- 
logy in this country, I may perhaps be allowed to remark that 
the eminent Italian anthropologist, Dr. Paolo Mantegazza, in a 
suggestive paper which has just appeared in his valuable journal, 
the Archivio per l Antropologia, has referred to the Englishman’s 
contempt for craniological work—wotk but little worthy of the 
practical spirit of the Anglo-Saxon race.” No doubt it is desir- 
able to increase the number of onr observations, but still the 
-humoured remark about despising craniology can hardly 
applied to a country which numbers among its living men 
of _science such eminent craniologists as Prof, Busk, Prof. 
Cleland, Dr. Barnard «Davis, and Profestors Flower, Huxley, 
and Rolleston. 
It may naturally be asked whethet the researches of archzo- 
logists in Wales lend any support to Thurnam’s hypothesis. 


valea 
material support has come from this quarter; but I have 
abstained, of set purpose, from introducing into this address any 
remarks on the prehistoric- archeology of Wales. For I have 
not forgotten that we are to have the privilege of hearing ‘an 
evening lecture on ‘‘ Primzval Man” so distinguished an 
archeologist and naturalist as Prof. Boyd Dawkins. Noone has 
done more in this country to forward Thurnam’s views, whether 
by actual exploration or by writing, than Prof. Boyd Dawkins; 
and if I have not referred to work, especially to his dis- 
coveries in Denbighshire, it has been simply because I was 
anxious to avoid trespassing on any subject which he is likely to 
bring forward. 
Setting aside, then, any archzeologicaf evidence derived from 
the bone-caves, barrows, or other sepulchres in Wales, we may 
` finally look at the outcome of our inquiry into Welsh ethnogeny. 
If we admit, as it seems to me we are bound to admit, the 
existence of two distinct ethnical elements in the Welsh popula- 
tion, one of which is short, dark, and dolichocephalic—call it 
Silwrian, Atlantean, Iberian, Basque, or what you will; and the 
other of which is tall, fair, and brachycephalic, such as some 
term Cymric and others Ligurian; then it follows that by 


1 Men. Anthrop Soc. Lond , vol. ii. 1866. p. 3 
3 “On the People of the Long Barrow Peri 
vol. v , 1876, p x20. 


? Ibid, p. 


: 6 
”* Yonra. Anthrop. Tat 


4 Ibid., vol vi 1877, p. 20; yol vhi 1879, P 377. 
5 The whole age so amusingly refers to the national idiosyncracies of 
craniologists, it is well worth reproduction, ‘In Francia, Broce, i 


pontefice massimo dell’ z; fologia moderna, col suo ardore @ernam 
giovanile, non studia più i crani, ma i cervelh; in Germania si prendono 
ancora misure*sut teschi, ma con rationabile obseguro, quasi m dovesse 
adempiere ad un dovere noiosof in Inghilterra si continua a sprezzare la 
craniologia. come cosa poco degna dello spirito pratico della razza anglosas- 
sone; edn Ijalia, paese più scettico di tutt, perch’ più antıco e più stanco di 
meee continua amaro pufkorridendo dell’ improba e pur inutile fatica.”” 
==" La Riforma C logica, ;” Archivio, vol. x., 1880, p. 117. bd 

@Mr Prof. Boyd Dawkins’ contributions tosthe subject see his interesting 
works on ‘‘Cave-hunting,”’ 1874, and on ‘Barly Man tn Britaln,’’ 1880. 
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I concelve, would be easier than to show that very" 


the crossing of these two races we may obtain not only indi- 
viduals of intermediate character, but occasionally more complex 
combinations; for example, an individual may have the short 
stature and long head of the one race, associated with the 
lighter hair of the other; or again, the tall stature of one may 
be found in association with the melanism and dolichocephalism 
of the other race. It is therefore no objection ¢o the views 
herein expressed if we can point to a living Welshman wha 
happens to be at once tall and dark, or to another who is short 
and fair, 

At the same time Jam by no means disposed to admit that 
when we have recognised the union of the xanthous and melanic 
elements in Wales, with a predominance of the latter in the 
south, we have approached to anything like the exhausting limit 
of the subject. Still earlier races may have dwelt in the land, 
and have contributed something to the composition of the Welsh. 
In fact the anthropologist may say of a Welshman, as a character 
in ‘‘Cymbeline” says of Posthumus when doubtful about his 
pedigree— 

“I cannot delve him to the root.” , 


It is possible that the roots of the Welsh may reach far down 
into some hidden primitive stock, older mayhap than the Neo- 
lithic ancestors of the Silurians¢ but of sueh pristine people we 
have no direct evidence. So far however as itive investiga- 
tion has gone, we may safely conclude that the Welsh are the 
representatives, in large proportion, of a very ancient race or 
races; and that they are a composite people who may perhaps. 
be best defined as Stluro-Cymric. (E 
Many other questions relating to Welsh ethnology press fot 
consideration—such as the h esis that the Kynmyo was pre- 
ceded, in parts at least of Wales, by the Gael; but such ques- 
tions must be dismissed from present discussion, for I fedr that 
my remarks have already overrun the limits of a departmental 
address, Let us hope however that much light may 
upon a variety of questions bearing pon local an 
the course of the discussions which will arise in thisAlepartment 
during the present session of the Association. : 









PALEZONTOLOGICAL AND EMBRYOLGICAL 
DEVELOPMENT?) $ 


SINCE the publication of the ‘‘ Poissons Fossiles” by Agassiz 
and of the “Embryologie des Salmonidées” by Vogt, the 
similarity, traced the former between certain stages m the 
growth of young fishes and the fossil representatives of extinct 
membefs of the group, has also been observed in nearly every 
class of the animal hingdom, and the fact has become a most 
convenient axiom in the study of palzontological and embryo- 
logical development. This parallehsm, which has been on the 
one side a strong argument in favour of design in the plan of 
creation, is now, with slight emendations,“ doing duty on the 
other as a newly-discovered aiticle of faith in the new biology. 

But while in a general way we accept the truth of the proposi- 
tion that there is a remarkable parallelism between the embryonic 
development of a group and its paleontological history, yet no 
one has attempted to demonstrate this, or rather to show how 
far the parallelism extends, We have up to the present time 
been satisfied with tracing the general coincidence, or with 
striking individual cases. 

The resemblance between the pupa stage of some Insects and 
of adult Crustacea, the emlier existence of the latter, and the 
subsequent appearance of the former in palsontologieal history, 

ished one of the first and most natural illustrations of this 

parallelism ; while theoretically the necessary development of the 

igher tracheate insects from their early branchiate aquatic 

ancestors seemed td form an additional link in the chain, and 

int to the Worms, the representatives of the larval condition of 
ts, as a still earlier embryonic e of the Articulates. . 

Indeed there is not a single group of the anima? kingdom in 
which embryology bas not eye a most important part in 
demonstrating affinities little suspected before. ¢ development 
of our frogs, our salamanders, has given us the key to much 
that was unexplained in the history of Reptiles and Batrachians. 

+The httle that has, been done in the embryology of Birds has 
revolutionised our ideas of a class which at the beginning of the 
century seemed to be thesmost yaturally circumscribed of all.~ 
Embryology and palmontofogy combined have led to the recog- 
nition of a a natural classification uniting Birds and Reptiles on 

* Address by Prof, Alexander Agussix, vice-president, Section B, at the 

Boston Meeting of the American Association, August, 1880, 
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the one side, and Batrachians and Fishes on.the other, It is to 
embryology that we owe the explanation of the affinities of the 
Old Fishes in which Agassiz first recognised the similarity to the 
embryo of Fishes now living, and by its aid we may hope to 
understand the relationship of the oldest representatives of the 
class. It has given us the only explanation of the early appear- 
ance of the Milaginonis Fishes, and of the probable formation 
of the earliest vest&brate limb from the lateral embryonic fold, 
still to be traced in the young of the Osseous Fishes of to-day. 

Embryology has helped us to undeistand the changes aquatic 
animals must gradually undergo in order to become capable of 
living upon dry land. It has given us pictureseof swimming- 
bladders existing as rudimentary lungs in Fishes with a branchial 
system; in Batrachians ıt has shown us the istence of a 
branchial system side by side with a veritable lung. We find 
among the earliest terrestrial vertebrates types having manifest 
affinities with the Fishes on one side and Batrachians on the other, 
and we call these types Reptiles; but we should nevertheless do 
so with a reservation, looking to embryology for the true 
meaning of these half-fledged Reptiles, which lived at the 
period of transition between an aquatic and a terrestrial life, 
and must therefore always retain an unusual importance in the 
study of the developnftnt of animal life, 

When we come to the embryology of the marine Invertebrates 
the history of the development of the barnacles 1s too familiar to 
be dwelt upon, and I need only allude to the well-known trans- 

ormations of the Echinoderms, of the Acalephs, Polyps, in fact 
oX every single class of Invertebrates, and perhaps in none more 
than in the Brachiopods, to show how far-reaching has been the 
influence of embryology in guidmg us to a correct reading of the 
relatidas between the fossils of successive formations. There is 
scarcely\an embryological monograph now published dealing 
with any Òf the later stages of growth which does not speak of 
their resemblance to some type of the gioup long ago extinct. 
It has therefore been most natural to combine with the attempts 
constantly made to establish the genetic sequence between the 
genera of successive formations an effort to establish also a 
correspondence between their paleontological sequence and that 
of the embryonic stages of development of the same, thus 
extending the mere similarity first observed between certain 
stages to a faf broader generalisation. 

It would carry me too far to sketch out, except in a most 
general way, even for a single class, the agreement known to 
exist in certain groups between their embryonic development and 
their paleontological history. It is hinted at in the succession 
of animal life of any period we may take up, and perhaps tannot 
be better expressed than by comparing the fauna of any period 
as a whole with that of following epochs ;—a zoological system 
of the Jura, for instance, compared with one made up for the 
Cretaceous ; next, one for the Tertiary, compared with the fauna 
of the present day. In no case could we find any class of the 
animal kingdom bearing the same defimtions or characterised in 
the same manner. “Dat apply to this comparison the data 
obtained from the embryological development of our present 
fauna, and what a flood of light is thrown upon the meaning of 
the succession of these apparently disconnected animal kingdoms, 
belonging to different geological periods, especially in connection 
with the study of the few ancient types which have survivel 
to the present day from the earliest times in the history of our 


earth | 

Although there is hardly a class of the animal kingdom in 
which some pnost interesting parallelism could not be drawn, 
and while thé material for an efamination of this parallelism is 
partially available for the Fishes, Molluscs, Crustacea, Corals, and 

rinoids, yet for the illustration and critical examination of this 
parallelism I have been led to choose to-day a very lmited 
group, that of Sea-urchins, both on account of the nature of the 
material and of my own familiarity with their development and 
with the living and extinct species of Echini. The number of 
living species is not very great,—less than three hundred,—and 
the number of fossil species thus far known is not, according to 
Zittel, more than about two thousand. It is therefore possible 
for a specialist to know of his own knowledge the greater part 
of the species of the group. It has been my good fortune to 
examine all but a few of the species now known to exist, and 
the collections to which I have had access contain representatives 
of the majority of the fossil sptcies, “Sea-urchins are found in 
the oldest fossihferous rocks; they have continued to exist 
without dnterruption in all the strata up to the present time, 
While it is true that our knowledge of the Sea-urchins occurring 


before the Jurassic period 1s not very satisfactory, it is yet com- 
plete enough for the purposes of the present essay, as it will 
enable me, starting from the Jurassic period, to call your attention 
to the paleontological history of the group, and to compare the 


‘succession of its members with the embryological development 


of the types now living in our seas. Ample material for making 
this comparison is fortunately at hand ; it is material of a peca- 
lar kind, not easily obtained, and ‘which thus far has not greatly 
attracted the attention of zoologists. 

Interesting and important as are the earliest stages of embry- 
onic development in the different classes of the animal kingdom, 
as bearing upon,the history of the first appearance of any organ 
and its subsequent modifications, they throw but little light on 
the subject beforeus, What we need for our comparisons are 
the various stages of growth through which the young Sea- 
urchins of different families pass from the time they have prac- 
tically become Sea-urchins until they have attamed the stage 
which we now dignify with the name of species, Few embry- 
ologists have canied their investigations into the more extended 
field of the changes the embiyo undergoes when it begins to be 
recognised as belonging to a special class, and when the know- 
ledge of the specialist is absolutely needed to trace the bearing 
of the changes undergone, and to undeistand their full meaning. 
Faeitunately the growth of the young Echini has been traced in 
a sufficient number of f es to enable me to draw the paral- 
lelism between these various stages of growth and the paleonto- . 
logical stages in a very different manner from what is possible 
in other groups of the animal kingdom, where we are over- 
whelmed with the number of species, as in the Insects or 
Mollusks, or where the palzontological or the embryalogical 
terms of comparison are wanting or very imperfect. 

Beginning with the palzeontological history of the regular ser- 
urchins at the tıme of the Trias, when they constituted an unim- 
portant group as compared with the Crinoids, we find the Echini 
of that time iimited to representatives of two families. One of 
these, the genus Cidaris, has continued to exist, with slight 
modifications, up to the present time, and not less than one-tenth 
of all the known species of fossil Echini belong to this important 

nus, which in our tropical seas is still a prominent one. It is 
rong here to note that in the Cidaridm the modifications of 
the test are not striking, and the fossil era appeaiing in the 
successive formations are distinguished É tharaciers which often 
leave us in doubt as to the genus to which many species should 
be referred. In the genus Rhabdocidaris, which appears in the 
lower Jura, and which is mainly characterised by the extraordi- 
nary development of the radioles, we find the extreme of the 
variations of the spines in this family. From that time to the 
present day the most striking differences have existed in the 
shape of the spines, not only of closely allied genera, but even 
ın specimens of the same species; differences which in some of 
the species of to-day are as great as in older geological periods. 
The oldest Cidaridse are remarkable for their narrow poriferous 
zones. It is only in the Jura that they widen somewhat; sub- 
sequently the pores become conjugated, and only later, during 
the Cretaceous period, do we find the first traces of any orna- 
mentation of the test (Temnocidaris) so marked at the present 
day in the genus Goniocidaris. As far, then, as the Cidaride 
are concerned, the modifications which take place from their 
earliest appearance are restricted to slight changes in the pori- 
ferous zone and in the ornamentation of the test, accompanied 
with great variability in the shape of the primary radioles, We 
must except from this statement the genera Diplocidaris and 
Tetracidaris, to which I shall refer again. The representatives 
of the other Triassic family become extinct in the lower tertiaries. 
The oldest genus, Hemicidaris, undoubtedly represents the 
earliest deviations from the true Cidaris 3 modifications 
which affect not only the poriferous zone, but the test, the actinal 
and the abactinal systems, while from the extent of these minor 
changes we can trace out the gradual development of some of 
the charecteratics in families of the regular Echini now living. 
The genus Hemicidaris may be considered as a Cidaris in whi 
the poriferous zone is narrow and undulating, in which the 

es of the ambulacral system have become minute tubercles 

in the upper portion of the zone and smali p tpbercles in 
its actinal hon, in which many of A FOPA eR A E ules 
become small secondaries, in which the plates of the actinal 
system have become reduced in numbgr, and the apical system 
has become a narrow ring, and finally, in h the primary 
radioles no longer assume the fantastic shapes so common ante; 
the Cidaridz, 
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We can trace in this genus the origin of the modifications of 
the poriferous zone, leading us, on the one side, through genera 
with merely undulating lines of pores to more or less distinct 
confluent arcs of pores, formed round the primary ambulacral 
tubercles, and, on the other, to the formation of open arcs of 
three or more pairs of pores. The first type culminates at the 
present day with the Arbaciade, the other with the Diadematide, 
Triplechinide, and Echinometrade. This specialisation very 
early takes place, for already in the lower Jura Stomechinug has 
aa the principal characteristics of the Triplechinidee of to~- 

ay. 

X ithough in Hemicidaris the number of the caronal plates has 
increased as compared with the Cidaridee, and while we find that 
in many genera, even of those of the present day, the number 
of the coronal plates is still comparatively small, yet, as a general 
rule, the more recent formations contain genera in which the 
increase in number of the interdmbulacral plates is accompanied 
by a corresponding decrease in the number of plates of the 
interambulacral area so characteristic thns far of the Cidaride 
and Hemicidaride, a change also affecting the size of the primary 
ambulacral tubercles, This increase in the number of the 
coronal plates is likewise accompanied by the development of 
irregular secondary and miliary tubercles, and the disappearance 
in this group of the gran tuberculation, so important ®a 
character in th: Cidaride, With the\gcrease in the number of 

-the interambulacral coronal plates, the Pseudodiadematidee still 


retain prominent primary tubercules, recalling the earlier Hemi- 


cidaridz and Cıdaridæ, and, as in the Cidaride proper, the test 
is fiequently ornamented by deep pits or by ridges formed by 
the junction of adjoining tubercles. The genital ring becomes 
narrower, and the tendency to the specialisation of one of its 
plates, the madreporite, more and more marked, 

With the appearance of Stomechinus, the Echinide proper 
already assume in the Jura the open arcs of pores, the large 
number of coronal interambulacral plates, the specialisation of 
the secondary tubercles, and the large number of pri 
tubercles in each plate. With the appearance of Spherechinus 
in the early Tertiary come in all the elements for the ter 
multiplication of the pairs of pores in the arcs of the poriferous 
zones, while the gigantic pri spines of some of the genera 
(Heterocentrotus), and the email numbegz of primary tubercles 
are structural features &hfch had completely disappeared in the 
group preceding the Echinometradsg, to which they appear most 
closely allied, 

Going back again to the Hemicidaride, it requires but slight 
changes to pass from them to Acrosalenia and to the Saleniæ 

roper; the latter have continued to the present day, and have, 

ike the Cidaride, retained almost unchanged the characters of 
the genera which preceded them, combined however with a few 
Cidaridian and Echinid features which date back to the Triassic 
period, We can thus trace the modifications which have taken 
place in the poriferous zone, the apical and actinal systems, the 
coronal plates, the ambulacral and interambulacral tubercles, as 
well as in the radioles, and in the most direct manner possible 
indicate the origin of the peculiar combination of structural 
features which we find at any geological horizon. On taking in 
succession the modifications undergone by the different pats of 
the test, we can trace each one singly, without the endless com- 
plication of combinations which any attempt to trace the whole 
of any special generic combination would imply, 

Leaving out of the question for the moment the Palechinide, 


we find no difficulty in tracing the history of the characters of- 


the genera of the regular Echini which have @xisted from the 
time of the Trias and are now living, provided we take up each 
ch@racter dependently. Nothing can be more direct than the 
gradual modification of the simple, barely undulating poriferous 
zone, made up of numerous ambulacral plates covered by 
granules, such as we find it among the Cidaride of the 
Trias, first into the slightly undulating poriferous zone of the 
Hemicidaridz, next into the indistinct arcs of pores of the 
- Pseudodiadematidee, then into the arcs with a limited number of 
pores of the Triplechinidee, and finally to the polyporous arcs of 
the Echinometrade, What can be more direct than tlte gradu 
modification, to be traced im the development of the primary 
ambulacral tuberoles, such gs are characteristic of the Echinide 
of the present day, from their first appearance at the oral 
extremity-of the gmbulagral system of the Hemicidaride, and 
the increage in the number of primary interambulacral tubercles, 
aecstopanied by the growth of secondaries and miliaries, which 
we can trace in Hemicidaris, Acrosalenia, and Stomechinus—the 
e 


inciease in number of the primary and secondary tubercles being 
accompanied by a reduction in the size of the radioles and a 
greater uniformity in their swe and shape? 

But while these modifications take place the original structural 
feature may be retained in an allied group, Thus the Cidarids 
retain unchanged from the earliest time to the prgsent day the 
few primary tubercles, the secondary granulesp the simple 
poriferous zone, the imbricating actinal system, and the few 
coronal plates, with the large apical system and many-shaped 
radioles; while in the Salenide the primary interambulacral 
tubercles, the secondary granules, the radioles, the genital ring, 
are recognised features of the Cidarids, associated, however, 
with an Echinid actinal and anal system, Hemicidarid primary 
ambulacral tubercles, and an Echimd poriferous zone. In the 
same way in the Diadematide, the 1 primary interambulacral 
tubercles are Cidaridian features, Aik the structure of the 
ambulacral tubercles is Hemucidaridian, The existence of two 
lands of spines is another Cidaridian feature, while the apical 


y 


£ 


and actinal systems have become modified in the same direction , 


as that of the Echinidæ. The more recent the gênus the greater 
is the difficulty of tracing in a direct manner the origin of any 
one structural feature, owing to the difficulty of disassociating 
structural elements characteristi# of genera Which may be derived 
from totally different sources. This is particularly the case with 
genera having a great geological age. Many of them, especially 
among the satangnnly show afinities with genera following , 
them in time, toebe explained at present only on the supposition- 
that when a structural feature has once made its appearance it 
may reappear subsequently apparently as a new creation, while 
in reality it is only its peculiar combination with structural 
features with which it had not before been associated (á new 
genus), which conceals in that instance the fact of its, previous 
existence. A careful analysis, not only of the genera of the 
order, but sometimes of other orders which have preceded this 
combination in time, may often reveal the elements from which 
have been produced apparently unintelligible modifications. 

There is, however, not one of the simple structural features 
in the few types of the Triassic and Liassic Echini from which 
we can so easily trace the origin of the structural features of all 
the subsequent Echinid genera, which is not also itself continued 
to the present day in some generic type of the present epoch, 
fully as well characterised as it was in the beginning. In fact, 
the very existence to-day of these early stractural features seems 
to be as positive a proof of the unbroken systematic affinity 
between the Echini of our seas and those of the Tiias as the 
uninteftupted existence of the genus er or Cidaris from the 
Trias down to the present epoch, or of the connection of many 
of the genera of the Chalk with those of our epoch (Salenia, 
Cyphosoma, Psammechinus, &c.), : 

Passing to the Clypeastrida, we find there, as among the 
Desmosticha, that the earliest type, Pygaster, has existed from 
the Trias to the present time ; and that, while we can readily re- 
construct, on embryological grounds, the modifications the earliest 
Desmosticha-like ehini should undergo in order to assume the 
structural features of Pygaster, yet the early periods in which 
the precursors of the Echinoconidee and Clypeastridee are found 
have thus far not produced the genera in which these modifica- 
tions actually take place. But, starting from Pygaster, we 
naturally pass to Holectypus, to Discoidea, to Conoclypus, on 
the one side, while on the other, from Holectypus to ino- 
cyamus, Sismondia, Fibularia, and Mortonia, we have the natural 
sequence of the characters of the existing Hghinanthide, 
Laganidæ, and Scutellidse, the ‘greater number of which are 
characteristic of the present epoch. If we were to take in turn 
the changes undergone in the arrangement of the plates of the test, 
as we pass from Pygaster to Holectypus, to Echinocyamus, and 
the Echinanthidze, we should have in the genera which follow 
each other in the paleontological record an unbroken series» 
showing exactly what these modifications have Been. In the 
same way the modifications of the abactinal and anal systems, 
and those of the poriferous zone, can y well be followed 
to Echinocyamus, and thence to the Clypeastridee; while a 
simular sequence in the modifications of these structural features 
can be followed from Mortonia to the Scutellidz of the present 
period, i 

Passing finally to the Petalosticha, we find no difficulty in 
tracing theoretically the modifications which our early Echino- 
conidæ of the Lias should primarily undergo previous to the 
appearance of Galeropygus. The similarity of the earby Cassi- 
duloid and Echinoneoid types points to the same systematic 
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affinity, and perhaps even to a direct and not very distant rela- 
tionship with the Palechinide. For if we analyse the Echino- 
thuriæ of the present day, we find in genera lke Phormosoma 
many structural features, such as the shape of the test, the 
character of the spines, the structure of the apical system, that 
of the poriferous zone, indicative of possible modifications in 
the direction gf Pygaster or of Galeropygus, which have as yet 
not been takéh intewaccount. 

Adopting for the Petalosticha the same method of tracing the 
modifications of single structural features in their paleeontological 
succession, we trace the comparatively little modified paleeonto- 
logical history of the Echinoneids: of the present day from the 
Pyrina of the lower Jura, Thus, in its turn, has*been preceded 
by Hybocl and ropygus, while the Echinolampade of 
the present day date back, with but trifling modifications, to the 
Echinobrissus of the Lias, itself preceded by Clypeus: and they 
have been subject only to slight generic changes since that time, 
Echinobrissus being still extant, while such closely-allied genera 
as Catopygus and Cassidulus of the earlier Cretaceous are still 
represented at the present day; the modifications taling piace 
in the actinal system, in the ambulacral zones of the ino- 
conidz and of the Echinolampadæ showing the closest possible 
systematic affinity in {hese families, Starting again from Hybo- 

ypus, with its elongate apical system, we naturally pass to 
Collyrites and the strange Dysasteridce forms which in their turn 
are closely allied to the Holasteride. From Holaster on the 
one side and from Toxaster on the other, we find an unbroken 


olasteridze, such as Cardiaster, Offaster, Stenonia, Ananchytes, 
an Asterostoma, with Paleopnenustes, Homolampas, and the 
esiæ Sf the present day, while from the genera of the 
ridæ we naturally pass to the cretaceous Hemiaster ; in 
this genys and the subsequent Micraster we find all the elements 

for the modifications which appear in the Spatanginse 
from the time of the Chalk to the present day, These modifi- 
cations result in ginena in which we trace the development of 
the fascioles, of the actinal, anal, and abactinal plastrons, of the 
beak, the formation of the petaloid ambulacra, first flush with 
the test, and fe bý little changed into marsupial pouches, the 
growth of the anterior groove and the manifold modifications of 
the ambulacrgl in Spatangns, Agassizia, and Echinocar- 
dium, often r ing in some of its features structural characters 
of families which have preceded this in time. 

Apparently in stri contrast with the Echini of the secondary 
pesi md those which have succeeded them stand the Palzozoic 
Echini; but when we have examined the embryology of ini, 
we'shall be better prepared to uhderstand their structure and the 
affinities of the P. inide with the Echini of the present day, 
and their immediate predecessors. -~ - 

Taking up now the embryological development of the several 
families which will form the basis of our comparisons, beginning 
with the Cidaride, we find that in the earliest stages they very 
soon assume the characters of the adult, the changes being 
limited to the development of the abactinal system, the increase 
in number of the coronal plates, and the modifications of the 


proportionally gigantic pri radioles. 
In the Diadematide the changes undergone by the young are 
limited to the gradual transformation of the embryonic spines to 


those which - cterise the family, to the changes of the 
vertical row of pores in the ambulacral area into arcs of three or 
four pairs of pores, and to the specialisation of the actinal and 
abactinal systems. 

In the Ambaciadee the yo stages are remarkable for the 
prominent sculpture of the test, for the flattened spines, for their 
simple poriferous zone, for their actinal system, and for their 
genital ring, ‘The anal plates appear before the genital ring. 

In the Echinome' the young thus far o 
characterised. the small number of their pri tubercles, 
the large size of the spines, the simple vertical row of pores, the 
closing of the‘anal ring by a single plate, and the turban-shaped 
outline of the test. Tittle by little the test loses with increasing 
age this Cidaris-like character ; it reminds us, from the increase 
in the number of its plates, more of Hemicidaris ; then, with 
their stil ter increase, of the Pseudodiadematide ; and, 
finally, of he Echinometradæ proper. The spines, following 
pari passu the changes of.the test, lose little by little their 
fantastic embryonic, or rather Cidgris-like a ce, and 
become more solid and shorter, till ‘they finally assume the 
delicately fluted structure characteristic of the Echinometradz. 
The verfical poriferous zone is’ first changed into a series of 


are 


connected vertical arcs, which become disjointed, and form, with 
increasing age, the independent arcs of pores, of three or more 
pairs of pores, of the Echinometrade. 

In the Echinidee proper we find in the young stages the same 
unbroken vertical line of pores, which gradually becomes changed 
to the characteristic generic types. We find, as in the Echino- 
metradx, an anal system closed with a single plate, and an 
abactinal system separating in somewhat more advanced stages 
from, the coronal plates of the test. This isas yet made up of 
a comparatively small number oF petes carrying but few large 
jrimary tubercles, with fantastically shaped spines entirely out 
of proportion to the test, but which, little by little, with the 
increase of the lumber of coronal plates, the addition of primary 
tubercles, and their proportional decrease in size, assume*more 
and more the stiucture of the genus to which the young belongs. 
The original anal plate is gradually lost sight of from the increase 
in number of the plates covering the anal system, and it is only 
among the Temnopleuridse that this anal plate remains more or 
less prominent in the adult. In the Salenidæ, of which we know 
ag yet nothing of the development, this embryonic plate remains 
permanently a prominent structural feature of the apical system.! 

Among the Clypeastroids the changes of form they undergo 
during growth are most instructive. Wesehave in the young 


Fipularine an ovoid test, a small number of coronal plates 


surmounted by few and e primary tubercles, supporting 
proportionally equally ne ee radioles, simple rectilinear , 
poriferous zones, no petaloid ambulacra—in fact, scarcely one of 
the features we are accustomed to associate with the Clypeastroids 
is as yet prominently developed. But rapidly, with Increasing 
size, number of primary tubercles increases, the spines lose 
their disproportionate size, the pores of the abactinal region 
become crowded and elongate, aid a rudimentary petal is formed. 
The test becomes more flattened, the coronal plates increase in 
number, and it would be impossible to recognise in the young 
Echinocyamus, for instance, the adult of the Cidaris-like or 
Echinometra-like stages of the Sea-urchin, had we not traced 
them step by step. ost interesting, also, is it to follow the 
migrations of the anal system, which, to a certain extent, ma 
be said to retain the embryonic features of the early stages of 
Echinoderm embryos, in being placed in more or less close 
proximity to the actinostome. hat has taken place in the 
growth of the young Eehinocyamus is practically repeated for all 
the families of Clypeastroids; a young Echinarachnins, or 
Mellita, or Encope, or a Cli er proper, resembles at first 
more an Echinometra than a Clypeastroid ; a all have simple 
poriferous zones and spines and tubercles out of all proportion 
to the size of the test. 

When we come to the development of the Spatangoida we 
find thelr younger stages also differing greatly from the adult, 
Among the Nucleolids, for instance, the young stages have as 
yet no petals, but only simple rectilinear poriferous zones. They 
are elliptical with a high test, with a single large p tubercle 
for each plate, and a simple elliptical actinostome, owt any 
tace of the typical bourrelets and phyllodes so characteristic of 
this family. Very early, however, this condition of things is 
changed, the test soon becomes more flattened, the petals begin 
to form as they do in the Clypeastroida, and we can soon trace 
the rudiments of the pgenliar bourrelets characteristic of the 
family, accompanied by a rapid increase im the number of 
tubercles and in that of the coronal plates. - 

Among the Spatangids: some are remarkable in their adult 
condition for their labiate actinostome, for the great develop- 
ment of the petalg, for the presence of fascioles surounding cer- 
tain definite areas, for the small size of the tubercles, the general 
uniformity in the spines of the test, and the specialisation of 
their anterior and posterior regions, On examining the young 
stages of this group of Spatangoids, not one of these struc 
features is as yet developed. The actinostume is simple, the 
poriferous zone has the same simple structure from the actino- 


stome to the apex, the primary tubercles are large, few in 
number, surrounded by spines which would more ily pass as 
the spines of Cidaridæ than of Spatangoids, The oles fare 


eigher very, indistinctly indicated, or else the special lines have 
e * The young of the following „genera have 


served as a hanis is for the pre- 
ceding analyss of the em mic stages gf the : Cidatis, 
Dorocidaris,” Goniocidaris, Arbacia, Poroci Strongylocentrotus, Echi 
nometra, Echinus, Toxopneustes, Hipponoë, PS cia alias Temnechinus, 


and Trigon 


. ee 
“a Among the Glypeasttoids I have exammed the youmg of Echfhocyam 
Hilarie Milita Lagann, QSchinarachaias, “Encope; Clypeaster, wag 
us. 3 
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not as yet made their appearance; the ambulacral suckers of the 
anterior zone are as large and prominent as those of the yo 
stages of any of the regular Echini. It is only little by httle, 
aun advancing sge, that we begin to see signs of the specialisa- 
tion of the anterior and posterior parts of the test, that we find 
the characteristic anal or lateral fascioles making their appear- 
ance, only with increasing size that the spines lose their Cidaris- 
like appearance, that the petals begin to he formed, and that the 
-simple actinostome develops a prominent posterior life. Tp the 
genus Hemiaster, the young stages are specially interesting, as 
long before the appearance of the petals, while the po.iferous 
zone is still simple, the total separation of the bivium and of the 
trivium of the ambulacral ae 50 characteristic of the earliest 
S oids (the Dysasterinæ), is very apparent. : 

Prone this rapid sketch of the changes of growth in the prin- 
cipal families of the recent Echini we can now indicate the 
transformations of a more general character through which the 

ups as a whole : 

eee first phe. while still in the Pluteus all the young 
Echini are remarkable for the small number of coronal plates, 
for the absence of any separation between the actinal and abac- 
tinal systems and the test proper. They all further agree in the 
large size of the primary spines of the test, whether it be the 
young of a Cidaris, an Arbacia, an Echinus, a Clypeaster, qp a 
Spatangoid. They all in their yoyngest stages have simple 
vertical ambulacral zones ; beyond Anis we find as changes 
characteristic of some of the Desmosticha, the specialisation of the 
actinal system from the coronal plates, the formation of an anal 
system, the rapid increase in the number of the coronal plates, 
with a corresponding increase in the number of the spines and a 
proportional reduction of their size, the formation of an abac- 
inal ring, and the change of the simple vertical poriferous zone 
into one composed of ind ent arcs. 

In the Spatangoids and Clypeastroids we find common to 
both groups the chifting of the anal system to its definite place, 
the modifications of the abactinal of the simple am 

tem in order to become petaloid, and the gradual change of 
the elliptical ovoid test of the young to the characteristic generic 
test, accompanied by the rapid increase in the number of the 
tubercles and spines. Finally limited to the Spatan- 
goids are the changes they undergo in the transformation of the 
simple actinostome tp è labiate one, the specialisation of the 
anterior and posterior parts of the test, and the defimte formation 
e a eS broeder ith the palæontol 

Compari is embryonic development wi e æontolo- 
gical one, i find a remarkable similarity in both, and in a 
general way there seems to be a elism in the ap ce of 
the fossil genera and the successive stages of the development of 
the Echini as we have traced it,- 

We find that the earlier r Echini all have more or less a 
Cidaris-like look that is, e ghee i miui few a 
tes, e primary tubercles, wit ioles of a correspondi 
pa > at $ only somewhat later that the Diademopsidæ make 
their appearance, which, in their turn, correspond within certain 
limits to the modifications we have traced in the growth of the 
young Diadematide and Arbaciade, The ion of the 
actinal system from the coronal plates has been effected. The 

riferous zone has either become undulating, or forms somewhat 
indefinite open arcs ; we find in all th genera of this group a 
larger number of coronal plates, more numerous primaries, the 
granules of the Cidaride replaced by secondaries and miliaries, 
and traces of a Hemicidaris-like stage in the size of the actinal 
ambulacral tubercles, : 

Comparing in the same way the palzeontological development 
of the Echinidse proper, we find that, on the whole, they agree 
well with the changes of growth we can still follow to-day in 
their representatives, and that, as we approach nearer the present 
epoch, the fossil genera more and more assume the structural 
features which we find developed last among the Echinide of 
the present day. Very much in the same manner as a young 
Echinus develops, they lose, little by little, first their Cidaridian 
affinities, which become more and more indefinite, next their 
Diadematidian affinities, if I may so call the young stages to 
which they are most closely allied, and finally, with the increase 
in the nuneber of the coronal plates, the great numerical deve-+ 
lopment of the primary tubercles and spines, and that of the 
secondaries and milisries which we can trace in the fossil Echini 


s 
1 For this skettwof the embryology of the Petalostichn I have i 
Howenna of Echo: Echmoneus, Echi um, Brissopsis, 

patangus, Briasus, Hemiaster, 


of the Tertiaries, we pass insensibly into the generic types 
characteristic of the`present day, 

Although we know nothing of the embryology of the Salenidæ, 
yet, like the Cidaridæ, they have in a gieat measure remained a 
persistent type, the modifications of the group being all in the 
same direction as those noticed in the other Desmosticha; a 
greater number of coronal plates, the developmenteof secondaries 
and miliaries combined with a specialisation ef theactinal system 
not found in the Cidaridee. s 

An examination of the succession of the Echinoconide shows 
but little modification from the earliest types.; the changes, how- 
ever, are similar to those undergone by the Clypeastroids and 
Petalosticha, though they do not extend to modifications of the 

niferous zone, but are mainly changes in the actmnostome and 
in the tuberculation. In fact, the group of Echinoconidze seems 
to hold somewhat the same relation to the Clypeastroids which 
the Salenide: hold to the Cidaridz, and the earliest genus of 
the group Pygaster has remamed, lke Cidaris, a persistent type 
to the present day. 

The earliest Clypeastroids are all forms whigh resemble the 
Fibularina and the genera following Echinocyamus and Fibu- 


laria; they are mainly characterised by the same changes which ‘~ 


an Echinarachnius or a Mellija, for instance, undergoes as it 
passes from its Echinocyamus stage to the Laganum or En- 
cope stage., The comparison is somewhat more complicated 
when we come to the Spatangoids. The comparison of the j 
succession of genera in the different families, as traced in the 
Desmosticha afd Clypeastroids, is made difficult from the per- 
sistency of the types preceding the Echinoneidæ and the Anaf- 
chytide, which have remained without important modifications 
from the time of the lower Cretaceous ; previous to that time the 
modifications of the Cassidulidæ are found to agree with the 
changes which have been observed in the growth of Echino- 
lampas, The early genera, lke Pygurus, have many of the 
characteristics of the test of the young Echinolampas. The de- 
velopment of prominent bourrelets and of the floscelle and 
petals goes on side by side with that of genera in which the 
modification of the actinostome, of the test, and of the petals is 
far less rapid, one group retaining the Echinoneus features, the 
other culminating in the Echinolampas of the present day, and 
having likewise a persistent type, Echinobrissus, which has re- 
mained with its main structural features unchanged from the 
Jura to the present day. That is, we find genera of the Cassi- 
dulidæ which recall the early Echinoneus stage of Echinolampas, 
next the Caratomus stage, after which the floscelle, Loürrélets 
and pgtals of the group become more prominent features of the 


succeeding genera, Accom nying De persistent type Echino- 
brissus, genes appear in which either the bourrelets or petals 
have undergone modifications more extensive than those of the 
same parts in the genera of the Echinoneus or Caratomus type. 
The earliest Spatangoids ei Se the Dysasteride, apparently 
an aberrant group, but which, from the history of the young 
Hemiaster, we now know to be a strictly embryonic type, which, 
while it thus has affinities with the true Spatangoids, still retains 
features of the Cassidulide in the mode of dévelopment, of the 
actinostome and of the .petals, as well as of the anal system. 
The genera following this group, Holaster and Toxaster, can 
be well compared, the one to the young stages of Spatangus 
proper before the appearance of the petals, when the ambulacra 
are flush with the test, and when its test is more or less ovoid, 
the other to a somewhat more advanced stage, when the petals 
haye made their appearance as semi-petals, In both cases the 
actinostome has the simple stmicture characteriswe of all the 
young Spatangoids, e changes we notice in the genera 
which follow them lead in the one case through very. slight 
modifications of the abactinal system, of the anterior and 
posterior extremities of the test, to the Ananchytid-like Spatan-, 
goids of the present day, the Pourtalesis, the „pams Holaster 
itself persisting till well mto the middle of the Tertiary period ? 
while on the other side we readily recognise in the Spatanginæ 
which follow Toxaster (a persistent type which has continued as 
Palreostoma to the present day) the genera which correspond to 
the young stages of such Spatangoids as Spatangus and Brissopsis 
of the present day, genera which, on the one hand, lead from 
Hemiaster (itself still represented in the present epoch), through 
es such as Cyclaster, Peripneustes, Brissus, and Schizaster, 
, on the other, through Micraster and the like, to the Spatan- 
golds, in which the development of the anal plastron and fasciole 


erforms an important » while in the former group the 
evelopment of the peripetalous fasciole abd of the Jateral 
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fasciole can be followed. None of the genera of Petalosticha 
belonging to the other groups develop any fasciole in the sense 
of circumscribing a limited area of the test. 

The comparison of the genera of Echini which have appeared 
since the Lias with the young stages of growth of the principal 
families of Echini, shows a most striking coincidence, amounting 
almost to idegtity, between the successive fossil genera and the 
various stages of frowth, This identity can, however, not be 
traced exactly in fhe way in which it has usually been under- 
stood, while there undoubtedly exists in the genera which have 
appeared one after the other a gradual increase in certain families 
in the number of forms, and a constant approach in each succeed- 
ing formation, in the structure of the genera, to those of the present 
day. Itis only in the accordance between some special points of 
structure of these genera and the young stages of the Echini of the 

resent day that we can trace an agreement which, as we go 
er back in time, becomes more and more limited. We are 
either compelled to seek for the origin of many structural features 
in types of which we have no nao else we must attempt to 
find them existing potentially in groups where we had as yet not 
succeeded in tracing them. The parallelism we have traced does 
not extend to the structure as a whole. What we find is the 
appearance among the fossil genera of certain structural features 
ling to the particular stages we are comparing their charac- 
teristic aspect. Thus, in the succession of the fossil genera, 
when a structural feature has once made its ap ce, it may 
ither remain as a persistent structure, or it may kane gradually 
ified in the succeeding genera of the same family, or it may 
in another family, associated with other more marked 
features which completely overshadow it. Take, for 
e, among the Desmosti 


ferous done of the actinal and abactinal ms of the coronal 
plates, the ambulacral and interambulacral ems, the 
cles, and 


changes inthe relative proportion of the primary tu 
the develobment of the secondaries, These are all structural 
features whith are modified independently one of the other; we 
may find simultaneous development of these features in parallel 
lines, but a very different degree of development of any special 
feature in separate families. 

This is as plainly shown in the embryological as in the palæon- 
tological development. In the Cidaride: there is the minimum 
of specialisation in these structural features. In the Dia- 
demopside there is a greater range in the diversity of the structure 
of the poriferous zone and of the coronal plates, as well as of the 
actinal system. There isa still greater range among the Echinidee, 
while among the Salenidz the modifications, as compared te those 
of the Echinidse ae Diademopeiday are e limited 
again, being restricted as far as relates to the iferous zone 
and coroned plates, but specialised as far as the actinal system 
is concerned, and specially important with reference to the 
structure of the apical system. The special lines in which these 
modifications take place produce, of course, all possible com- 
binations, yet they give us the key to the sudden ap ce, as 
it were, of stru features of which the relationship must be 
sought in very distantly related groups, It is to this speciality 
in the paleontological development that we must trace, for 
instance, the Cidarid affinities of the Saleniæ, their papille, 
the emstence of few large primary interambulacral tubergles, 
the structure of their apical system, and their large genital plates ; 
while it is to their affinities with the Hemicidaride that we must 
refer the presence of the few larger primary ambulacral tubercles 
at the base gf the ambulacral area, and by their Diademopsid 
and Echinidian affinities that weexplain the indented imbricated 
actinal Ten with the presence of a few genuine miliaries. 
But all the structural features which characterise the earliest 
types of the Desmosticha can in reality be traced, only in a 
somewhat rudimentary form, even in the Cidaride. The slight 
undulation of the closely packed, nearly vertical poriferous zone 
is the forerumer of the poriferous zone first separated into 
vertical arcs and then into independent arcs, The limitation in 
the number of the rows of granules in the ambulacral zone, and 
their increase in size, is the first trace of the appearance of the 
somewhat ambulacral tubercles of the Hemici- 
darids and Salenie, The existence of the smooth cylindrical 
spines of the abactinal region of the test naturally leads to 
similar spines covering the whole test in the other families of the 
Desmosticha, The difference eXisting fh the plates covering the 
actinal system from those of the coronal plates leads to the great 
distinction between the structure of the actinal system and of 
the coronal plates in some of the Echinide. 


the modifications of the pori- , 


Passing to the Clypeastride and Petalosticha, we trace a paral- 
lelism of the same kind, and readily follow in the successive genera 
of fossil Clypeastroids, but often in widely separated genera, the 
precise modifications which the poriferons zone has undergone 
as it first becomes known to ug in Echinocyamus and Fibularia, 
end as we find it inthe most complicated petaloid stage of 
the Clypeastroids of the present day, We readily trace the 
changes the test undergoes from ‘its comparatively ovoid and 
swollen shape to assume first that of the less gibbous 
next that of the Laganide, and finally of the flat Scutellide ; 
while we trace in the Echinanthide the persistent structural 
features of some of the earliest Clypeastroids, together with an 
excessive modification of the poriferous zone, ewise for the 
Echinoconidze we trace malnly the slight modifications of «the 
poriferous zone and of the coronal plates, and finally, when we 
come to the Spatangide we find no difficulty in tracing from the 
most Desmostichoid of the Spatangoid genera the modifications 
of a test in which the ambulacral and interambulacral areas are 
made up of plates of nearly uniform size, in which the anterior 
and posterior extremities are barely specialised, to the most 
typical of the Ananchytide, in which the anterior and posterior 
extremities have developed the most opposite and extraordinary 
structural features, In a similar way we can trace among the 
fosil penera of different families the gradual development of the 
a plastron from its yéry earliest appearance as a modifica- 
tion of the posterior interambulacral area of the actinal side, or 
the growth of the posterior beak into an anal snout, the succes- 
sive changes of the anal groove, the formation of the actinal 
labium, or the development of the bourrelets and phyllodes from 
a simple circular actinostome, the gradual deepening of the 
slight anterior groove of some early Spatangoid to form the 
deeply sunken actinal groove. Equally well we can trace the 
modifications of the ambulacral system as it from the 
simple poriferous zones of the earlier Spatangoids to genera in 
which the petaliferous portion makes its appearance, and finally 
becomes the specialised structure of our recent Spatangoid 
genera, such as Schizaster, Moira, and the like. Finally, we 
can trace to a certain extent the development of the fascioles on 
one side from genera like Hemiaster, in which the peripetalous 
fasciole is prominent, to genera like Brissopsis, Brissus, and the 
like, of the present day; on the other, perhaps, or both com- 
bined, the formation of a lateral and fasciole from genera 
like Micraster in Spatangus end Agassizia. Thus we must, on 
the same theory of the independent modifications of i 
structural features, trace the many and complicated ities 
which so constantly strike us in making comparative studies, 
and which render it impossible for us to express the manifold 
affinities we notice, without taking up tely each special 
structure. Any attempt to take up a combination of characters, 
or a’system of combinations, is sure to lead us to indefinite 
problems far beyond our power to grasp. 

In the oldest fossil Clypeastroids iad. Petalosticha, as yell as 
in the Desmosticha, we also find the potential expression of the 
greater number of the modifications subsequently carried out in 
genera of later date. The semipetaloid structure of some of the 
earlier genera of Spatangoids, the slight modifications of some 
of the plates of the actinal side near the actinostome, are the 
precursors, the one of thæhighly complicated petaloid ambulacra 
of the recent Spatangoids, the other of the actinal plastron, 

ing as it does also to the important differences subsequently 
developed in the anterior and posterior extremities of the test, 
as well as to the modifications which lead to the existence 
of a highly labiate actinostome. The appearance of a few 
miliaries near the actinostome constitutes the-first rudimentary 
bourrelets. s 

Going back now to the Palæchinidæ, the earliest representatives 
of the ini in palæozoic times, without any attempt to trace 
the descent of any special type from them, we may perhaps find. 
some clue to the probable modifications of their principal struc- 
tural features preparatory to their gradual disappearance, In 
the structure of the coronal plates, the speciilieation of the 
actinal and abactinal systems, the conditions of the am 
syftem, weemust compare them to si in the embryonic deve- 
dopment of our recent Echini with w. we find no, analogues 
in the fossil Echini of the Lias and the went formations, 
In order to make our parallelism, we must go back to a stage in 
the embryonic history of the young Echigi in w! the distinction 
tobe made between the ambulacral and int lacral systems 
is Tery pao in which the apical system is, it is iue, spele 
ised, but in which the actinal system remains practically a part 
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of the coronal system, But here the comparison ceases, and, 
although we can trace in the palseontological development of such 
types as Archseocidaris or Bothriocidaris modifications which 
would lead us without great difficulty, on the one side to the 
Cidaride, and on the other to the Echinothuric and Dindematidze 
of the present day, we cannot fail to see most definite indications 
in some of the structural features of the Paleechinidse of charac- 
teristics which we have been accustomed to associate with higher 
groups, The minute tuberculation, for instance, of thd Cly- 
peastroids and Spatangoids, already existing in the Melonitidee, 
the i ring, and anal system, are quite as much Echinid 
as Cidarid. polyporus genera of the group represent to a 
certain extent the polypori of the regular Echini, and the lapping 
of ‘the actinal plates of the Cidaridæ and of the coronal plates 
in some of the Diadematidæ, as well as the existence of such 
genera as Tetracidaris, of four interambulacral plates in 
Astropyga, and of a large number of gmbulacral plates in some 
‘of the recent Echinometrada, all these are Paleechinid characters 
which we can explain on the theory of the independent develop- 
ment of the structural features of which they are modifications. 
We should, however, remember, that the existence of a large 
number of coronal, plates, especially interambulacral plates, in 
the Palachinidee, is a mere vegetative character, which they hold 
in common with all the Crinoids,—a character which is reduted 
to a minimum among the Holothurid&s, and still persists in full 
force among the Pentacrini of the present day, as well as the 
Astrophytide and Echinidee. 

It would lead me too far to institute the same comparison be- 
tween the embryonic stages of the different orders of Echino- 
derms and their earliest fossil representatives. We may, 
however, in a very general way, slate that we know the earliest 
embryonic stages of the order of Echinoderms of to-day, which, 
with the exception of the Blastoidea and Cystideans, are 
identical with the fossil orders, and that as far as we know they 
all begin at a stage where it would be impossible to distingui 
a Sea-urchin from a Star-fish, or an Ophiuran, or a Crinoid, or 
an Holothurian,—a stage in which the test, calyx, abactinal and 
ambulacral systems are reduced to a minimum. From this 
identical origin there is developed at the present day, in a 
comparatively short- period of time, either a Star-fish, a Sea- 
urchin, or a Crinoid ; apd if we have been able successfully to 
compare, in the devefopment of typical structures, the embryonic 
stages of the young Echini with their development in the fossil 
genera, we may fairly assume that the same process is applicable 
when instituting the comparison within the different limits of 
the orders, but with the same restrictions. That is, if we wish 
to form some idea of the probable course of transformations 
which the earliest Echinoderms have undergone to lead us to 
those of the present day, we are justified ım seeking for our 
earliest representatives of the orders such Echinoderms as 
resemble the earl es of our embryos, and in following, for 
them, as for the Echini, the modifications of typical structures. 
These we shall have every reason to expect to find repeated in 
the fossils of later periods, and, going back a step further we 
may perhaps get an indefinite glimpse of that first Echinodermal 
stage which should combine the structural features common to 
all the earliest stages of our Echinoderm embryos. 

And yet, among the fossil Echinodétms of the oldest periods, 
we have not as yet discovered this earliest type from which we 
could derive either the Star-fishes, Ophiurans, Sea-urchins, or 
Holothnrians. With the exception of the latter, which we can 
leave out of the question at present, we find all the orders of 
Echinoderms appearing at the same time. Bitt while this is the 
case, one of the groups attained in these earliest days a promin- 
ence which it gradually loses with the corresponding development 
of the Star-fishes, Ophinrans, and Sea-urchins, it has steadily 
declined in importance ; itis a type of Crinoids, the Cystideans 
which culminated during Paleozoic times, and completely dis- 
appeared long before the present day. If we compare the early 
types of Cystideans to the typical embryonic Echinodermal type 
of the present day, we find they have a general resemblance, and 
that the Cystideans and Blastoids represent amo: the fogsil 
Echinoderms the nearest approach we have yet vi to 
this imagimary prototype of Echinoderms. . 

This may noť seem a very satisfactory result to have attained, 
It certainly has been shown to be an impossibility to trace in the 
palzeontblogical succeasi@n of the Echini anything like a sequence 
Se No*direct filiation can be shown to exist, and yet 

vey Mera aise of persistent types, not only among ee 
derms, but in every group of marine animals, genera which haye 


continued to exist without interruption from the earliest epochs 
at which they occur to the present day, would prove conclusively 
that at any rate some groups among the marine animals of the 
present day are the direct descendants of those of the earliest 
geological periods, When we come to-types which have not 
continued as long, but yet which have extended thro two or 
three great periods, we must likewise accord eir latest 
representatives a direct descent from the oie The very fact 
that the ocean basins date back to the earliest geological periods, 
and ‘have afforded to the marine animals the conditions most 
favourable to an unbroken continuity under slightly varying 
circumstances, probably accounts for the great range in time 
during which many genera of Echini have existed. If we 
examine the interlacing in the succession of the genera charac- 
teristic of later geological epochs, we find it an impossibility 
to deny their continuity from the time of the Lias to the 
present day. The Cidaris of the Lias and the Rhabdoci- 
is of the Jura are the ancestors of the Cidaris of to-day. 
The Saleniæ of the lower Chalk are those of the Saleniæ of to- 
day. Acrosalenia extends from the Lias to the lower Cretaceous, 
with a number of recent genera, which begin at the Eocene. 
The peate of to-day dates back to the Lias ; Echinocyamus 
and Fibularia commence withethe Chalk? Pyrina extends from 
the lower Jura through the Eocene. The Echinobrissus of to- 
day dates-back to the Jura, Holaster lived from the lower _; 
Chalk to the Miocene, and the Hemiaster of to-day cannot be— 
Sasa. sar ne from the Hemiaster of the lower Cretaceous, 

Such descent we can trace, and trace as confidently as Ave 
trace a part of the population of North America of to-day as 
the descendants of some portion of the popumtion of” the 
beginning of this century. [But we can go no further with 
confidence, and bold indeed would he be who would’ attempt 
even in a single State to trace the genealogy of the inhabitants 
from those of ten years before. We had better acknowledge 
our inability to go beyond a certain point ; anything beyond 
the general parallelism [ have attempted to trace, which in no 
way invalidates the other proposition, we must recognise as 
hopeless. 

But in spite of the limits which have been assigned to this 
general parallelism, it still remains an all-essential factor in 
elucidating the history of paleontological development, and its 
importance has but recently been fully appreciated, For, while 
the fossil remains may give us a strong. presumptive evidence of 
the gradunl passage of one type to another, we can only imagine 
this modification to take place by a process similar to that which 
bring? about the modifications due to different stages of growth, 
—the former taking place in what may practically be considered 
as infinite time when compared to the short‘l:fe history which has 
given us as it were a résumé of the paleontological development. 
We may well pause to reflect that in the two modes of develop- 
ment we find the same periods of rapid modifications occurring 
at certain stages of growth or of historic development, repeating 
in a different direction the same phases. Does it then pass the 
limits of analogy to assume that the changes we see taking place 
under our own eyes in a comparatively short space of time,— 
changes which extend from stages representing perhaps the 
original type of the group to their most complicated structures, 
—may, perhaps, in the larger field of paleeontological develop- 
ment, not have required the infinite time we gre in the habit of 
asking for them ? 

Palzontologists have not {been slow in following out” this 
suggestive track, and those who have been agatomists and 
embryologists besides have not only entered into most interesting 
speculations regarding the origin of certain groups, but they 
have carried on the process still further, and have given us 
genealogical trees where we may, in the twigs and branches and 
main limbs and trunk, trace the complete filiation of a group as 
we know it to-day, and as it must theoretically have existed at 
various times to its very beginning. While we catfnot but admire 
the boldness and ingenuity of these speculations upon genetic 
connection so recklessly launched during the last fifteen years, 
we find that with but few exceptions there is little to recommend 
in reconstructions which shoot so wide of the facts as far as they 
are known, and seem so readily to ignore them. The moment 
we leave out of sight the actual succession of the fossils and the 
ascertainable facts of pogtembrygnic development; to retonstruct 
our genealogy, we are building in the air, Ordinarily, the twigs 
of any genealogical tree have only a semblance of truth; they 
“lead us to branchlets having~but a slight trace of probability, to 
branches where the imagination plays an important part, to main 
è e 
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limbs where it is finally allowed full play, in order to solve with 
the truni:, to the satisfaction of the writer at least, the riddle of 
the origin of the group. It seems hardly credible that a school 
which for its very creed a belief in nothing which is not 
warranted by common sense should descend to such trifling. 
The time for genealogical trees is passed; its futility can, 
perhaps, best þe shown by a simple calculation, which will 
point out at # glange what these scientific arboriculturists are 
attempting, Let*ws take, for instance, the ten most character- 
istic features of Echini, The number of possible combinations 
which can be produced from them is so great that it would take 
no less than twenty years, at the rate of one new combination a 
minute for ten hours a day, to pass them in reviews Remember- 
ing now that each one of these points of structure is itself 
undergoing constant modifications, we may get some idea of the 
nature of the problem we are attempting to solve, when i 
to trace the genealogy as understood by the makers of genea- 
logical trees. On the other hand, in spite of the millions of 
possible combinations which these ten characters may assume 
when affecting not simply a single combination, but all the 
combinations wifich might arise from their extending over 
several hundred species, we yet find that the combinations which 
actually exist—those jvhich leave their traces as fossils—fall 
immensely short of the possible fhmber, We have, as I have 
stated, not more than twenty-three hundred species actually 
representing for the Echini the results of these endless combina- 
jons. Is it astonishing, therefore, that we should fail to 
digcover the sequence of the genera, even if the genera, as is so 
ofttsp the case, represent, as it were, fixed embryonic stages of 
some, Sea-urchin of the present day? -In fact, does not the very 
of thé fossils themselves show that we cannot expect 
ch fossil species, during its development, must have 
ugh stages ogous to those gone through by the 
e present day. ch one of these stages at every 
moment repiesents one of the possible combinations, and those 
which are actually preserved correspond only to the particular 
period and the special combination which any Sea-urchin has 
reached. These stages are the true missing links, which we 
can no more expect to find preserved than we can expect to find 
a record of the actual embryonic development of the species 
of the present day without direct observation at the time. The 
actual number of !species in any one group must always fall far 
short of the possible number, and for this reason it is out-of the 
met for us to attempt the solution of the problem of 
erivation, or to hope for any solution beyond one within the 
most indefinite limits of correctness. If, when we take one of 
the most limited of the groups of the animal kingdom, wt find 
ourselves engaged in a hopeless task, what must be the prospect 
should we attack the problem of other classes or groups of the 
animal kingdom, where the species run into the thousands, 
while they number only tens in the case we have attempted 
to follow out? Shall we say ‘‘ignorabimus.” or ‘‘impavidi 
progiediamus” valiantly to chase a phantom we can never hope 
to seize? 





NOTES 


THE Second International Geological Congress will be held at 
Bologna in September, 1881. It is proposed to award a prize 
of 5,000 francs for the best international scale of colours and 
conventional signs for the graphic representation of formations 
on geologicalmaps and sections.» Each scale should be accom- 
panied by an explanatory memoir and a sufficient number of 
maps and sections relative to regions of different geological 
characters; for the memoirs the French language is recom- 
mended, ‘The names of the competitors should be inclosed in 
sealed envelopgs, on which should be a motto. The scales and 
memoirs should be addressed, before the end of May, 1881, to 
the President of the Committee, Signor J., Capellini, 65, Via 
Zamboni, Bologna. 

“Tae Official Guide and Handbook to Swansea and its 
District,” prepared at the request of the Local Committee by 
Mr. S. C. Gamwell, is a really useful little work, which must 
prove of permanent value as #puide fo Swansea. It contains 
thuch carefully compiled information on the History and 
Antiquitiés of Swansea, its literary and scientific, educational 
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and other institutions, industries, places of interest in and around 
the town, geology of the district, paleontology, and natural 
history. A considerable amount of space is appropriately 
devoted to the scientific aspects of the district, the information 
given is very full, and we believe trustworthy. An excellent 
map is prefixed, and the work as a whole is creditable to the 
Local Committee and to the author. 


Om Sunday a statue of Denis Papin was unveiled at Blois, 
where he was born in 1647. 


THE late Mungo Ponton, W.S., Fellow of the Royal Society 
of Edinburgh, whose death was recently announced, was known 
as the discoverer of the peculiar effect of light on gelatine when 
treated with the bichromates, which was afterwards practically 
applied in the autotype process. He obtained the silver medal 
from the Royal Society of Edinburgh in 1838 for ‘‘ model and. 
description of improved electric telegraph.” He was the first 
who employed the photographic method for registering automati- 
cally the fluctuations in thermometers and other instriments, and 
for this’ service he received also the silver medal of the same 
soobety in 1845. Several papers of his appeared in the new 
Philosophical Journal and jà the Quarterly Journal of Science. 

Tus Fifth Annual General Meeting of the Mineralogical 
Society of Great Britain and Ireland was held at Swansea on 
August 27, Mr, Jas. S. Merry, F.C.S., in the chair, A favour- 
able report was presented by the Council and adopted by the 
meeting. The election of the following new members was 
announced :—Dr, Jas. Hector, F.R.S., of New Zealand, Mr. 
Thos. Stewart of Glasgow, Rev. R. Graham, LL.D., of Errol, 
Perthshire ; Mr. Jos. Gill of Leadhills, and Rev. Geo. Gordon, 
LL.D., of Elgin. The following papers were read and dis- 
cussed :—‘fOn the Chemical Formula of Epidote,” by M. 
YAbbé Renard; ‘On Certain Crystallised Furnace-products,” 
by Wm. Terrill, F.C.S.; “On the Serpentine and Horn- 
blendic, and Schistose Rocks of Porthalla in Cornwall,” by 
H. Collins. 2r 

ON the evening of July 20; about half-past eight o'clock, a 
remarkable meteor, said to have resembled a cqmet, apparently 
about twenty yards in length, was observed at Vizimgaum and 
other places in India, traversing the sky from south to north, 
and remaining visible for about three-quarters of a minute, 
during which time the whole sky and country were brilliantly 
ilinminated. The meteor then burst, and some time afterwards 
a loud sound like distant thunder, which lasted two minuteg, was 
heard. 


THe rainfall in Southern Chine appears to “have been abnor- 
mally large in the early part of this summer, for we learn from 
the Daily Press of Hongkong that the rainfall in that colony 
during the month of Jund*was no less than 28'06 inches, com- 
pared with 11°32 inches in June, 1879, 15°36 inches in June, 
1878, and 9°37 inches in June, 1877. Tt is stated that so large 
a rainfall as we have mentioned has never before been registered 
in Hongkong. ° 

THE Government printer at Brisbane has published three valu 
able Reports, by Mr. Robert L. Jack, the Geological Surveyor 
of Northern Queensland, who during the last few years has done 
excellent service in the cause of both geography and geology in 
Cape York Peninsula. The first of these Reports deals with 
the geology and mineral resources of the district between Charters 
Towers gold-fields and the coast, and is illustrated with a, map 
and severa? woodcuts taken from photographs, while the second 

“is a preliminary Report on the geological features of part of the 
coast range between the Dalrymple afd Charters Towers roads 
The third Report treats of the importayt Bowen River cpal-field. 
This is accompanied by a map and some larg@knd interesting 
woodcuts, ° we 
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AT Cardcas in Venezuela on August 1 there was a heavy 
shock of earthquake at 7 p.m. : 


Tuer United States Government proposes to hold an Inter- 
national Sanitary Congress at Washington in January, 1881. 


Tre Rev. A. E. Eaton has begun a series of Notes on the 
Entomology of Portugal in the Entomologist s Monthly Magasine. 


IN No. 9, vol. xxxviii. of Globus an account of Dr. Potagos’s 
travels in the regions of the Nile and Welle is given. 


AMONG the articles in No. 2 of the American Journal of 
` Philology (Macmillan and Co.) is one of considerable scientific 
interest—‘* Recent Investigations of Grimm’s Law,” by Mr. H, 
C. G, Brandt of Johns Hopkins University. 


_- We are requested by Lieut. Temple to publish the following 
letter addressed to him by Lieut. Col. Fr. Sejersted, Director of 
the Royal Norwegian Geographical Survey Office :—‘‘Chris- 
tiania, August 7, 1880,—Sir,—You may possibly have noticed 
that I bave replied in some English newspapers to remarks 
‘stated in those papers to have been made by you at a meeting on 
the roth of May last of the Society gf Arts, with respect to our 
Norwegian coast charts, and that I håve especially alleged that 
your remarks must have been caused by ignorance of the present 
stage of our coast charts. I now learn from a copy of the 
Journal of the Society of Arts, containing your paper complete, 
that the said newspaper statements were misguiding extracts, 
and that your censure was not pointed against our coast charts, 
but against an English belabouring of those charts in no way 
connected -with the geographical survey of Norway. Asa 
matter of course my reply would not have been published if the 
said newspaper statements had been correct concerning the main 
point to us, and I hereby declare with great pleasure that the 
copy of the Yournal of the Society of Arts, containing your 
paper, proves plainly that you are intimately acquainted with 
our coast charts and gogst descriptions, which are mentioned by 
you in a very satisfactory manner to us. I express my wish that 
these lines may help to make ‘good the injustice you have 
suffered from the misconceptions caused by the ambiguous 
newspaper statements, and I beg to leave it to you to use this 
letter at pleasure,” 


Tue additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (dfacacus cynomolgus) 
from India, presented by Mr. Geo, G. Turner ; two American 
Moothens (Gallinula galata) from America, presented by Mr, 
G. H. Hawtayne, C.M.Z.S.; a Turnstone (Strepselas interpres), 
captured at sea, off the Azores, presented by Capt. A. McRitchie, 
8.8, Ulepia; two Koodoos (Strepsiceros kudu) from Africa, a 
Harnessed Antelope (7ragelaphus scriptus) from Gambia, a 
Syrian Fennec Fox (Canis famelicus) ftom North Africa, a King 
Vulture (Gyfagus papa) from Tropical America, deposited ; a 
Nylghaie (Boselaphus pictus) from India, a Michie’s Tufted Deer 
(Elaphodus michianus) from China, a Cuvier’s Toucan (Ram- 
phastos cuvieri) from the Upper Amazons, pufchased. 


SOCIETIES AND ACADEMIES 
Paris 

Academy of Sciences, August 16.—M. Wurtz in the chair. 
—The following papers were read ;—Summary report of the 
cruise of Ze Travailleur (continued), by M. Alph. Milne- 
Edwards, He describes the various ani ies obtained, — 
On the establishment of hospital stations in Equatorial Africa, 
by M. de Lesseps. This reports the of Capt. Bloyef in 
the East (svho reached Usagara on July 2) and M, de Brazza in 
the West (who is bye a suitable position on one of the 
affiuents of the Ogowd)—On the embryos accompanying cysti- 
cerat import, ki pomar Pork may contain microscopic 
of Tænk w may quite escape ordinary. Boing ain Qn. 
w meat of any kind should be ewoided.—On some formule 
relative to hypergeometric functions of tno variables, by M. 

A e 


e 


A pel On various attempts at demonstration of the theorem 
of Fermat, by M. Pépin.—Observation on a group of lines in 
the solar trum, by M. Thollon, With the centre of the solar 
image, on his apparatus (on a mountain near Nice) he notes 
four lines, a, 4, c d, of which a and 4 are close to each other, 
and similarly cand d; ó and ¢ are of iron, a and d me telluric. 
On directing the apparatus to the two ends of the equatorial 
diameter, the tron ines are displaced relatjvely o the others, 
conformably to theory.—On the cause of wariations of fixed 
points in thermometers, by M. Crafts. He describes ex- 
periments which reduce to stl, or a very small amoun‘, the 
róle of pressure in permanent elevation of the zero point, 
Glass blown st the lamp and long exposed to heat diminishes in 
volume through interior work.—On rapid alcoholic fermentation, 
by M. Boussingault. This relates to fermentation in a liqnid 
that is boiling under a pressure so weak that the heat does not 
alter the organism of the ferment, while yet it is sufficient to 
expel the alcohol and the carbonic acid. Glycerine appears 
during this rapid fermentation.—S pectral examination of thulium, ; 
by M. Thalén.—On the absorption-spectra of metals forming 
part of the groups of yttria and of cerite, by M. Soret.—O 
erbine, by M. Cléve. The atomic weight of the metal he fin 
to be 166 (ytterbium 173).— Measurement of the intensity of 
some dark lines of the solar by M.Gony. His method 
shows clearly the telluric nature of the group EB (between 6866 
and 6880), by reason of their greater intensity.—On polar electri- 
city in hemihedric crystals with inclined faces, by MM. Jacques-~ 
and Curie. They show that in all the non-conducting substanc 
studied the direction of the electric poles is connected withthe 
position of the hemihedric facettes. M, Thenard regalled 
experiments bearing on the subject made by his som fift ears 
ago. —New results of utilisation of solar heat obtained at Paris, 
by M. Pifre, He succeeds in utilising 80 per cent. ofthe solar 
heat as against 50 (Mouchot). The reflector is made of three 
truncated cones, so that the generating line is a broken one. The 
focus is thus concentrated in much less length, and the height of 
the boiler may be diminished one half (without increasing its dia- 
meter), When the sky is clear the boiling of fifty litres is obtained 
in less than forty minutes, and the pressure rises I atm, every 
seven or eight minutes. The steam-engine is specially adapted 
for solar receiveis,—Production of crystals of sesquichloride of 
chromium of persistent green colour, by M. Mefigeot.—On the 
inconveniences presented, with regard to physiological reactions, 
in cases of poisoning with morphine, by the substitution of 
amylic alcohol for ether in the process of Stas, by MM. Ber- 
geron and L’Hote.—On the experiment of the great cervical 
pathetic, by MM. Dastre and Morat. They demonstrate 
e existence of vaso-dilator as well as vaso-constrictor nerves in 
the cervical sympathetic.—Morphological signification of the 
appendice ing for suspension of chrysalides, by M. Kunckel. 
ey are (in Lepidoptera) hooks of membranous anal legs modi- 
fied and adapted to special biological conditions—On a new 
station of the age of stone at Hanaweh, near Tyre (Syria), by 
M. Lortet. Myriads of flints (of vey primitive form), along 
with numerous fragments of bone teeth, were found in a 
kind of conglomerate or breccia. —On the falling stars of August 
9, 10, and 11, 1880, by M. Chapelas. The mean ho number 
is only .53°7, making a difference of 69°3 with that last year, 
This seems to limit the return of the maximum of August 
between 1848 and 1879, giving a period of thirty-two or thirty- 
torao years, quite like that of the phenomenon of November 12 
13. 





CONTENTS Paor 


Tue Cruise or TAE "KmenT ErrRAaxT.” By Sir C. WyviLLe 
TuHomson, FRS: a s e oe ane e te 
RS TO THE EDITOR: — 


Sg, Se i T. 


AF ent of Prinaval Europe.—T HE DUKE OF ARGYLL a s » 4 
New Ked Star.—Joun BIRMINGHAM . s ee ereere 4 
Locusts and Coffeee Trees —Dr. A. ERNST . . es e e > > 408 
Intellect in Brutes.—L P. GRATACAP . seses e 408 
THonpexstorms, III. By Profi TAIT s es 6 ee ee we 408 
Tur BRITISH ASsoctaTION. e . e ee ee we ew 410 
Section A--Mathematics and eae Jpenmg Address by Prof. 

W, Tis Adams, M A., F. 7 t of the Section . . 41x 
Section a eee of Anatomy and Physiology-— . 
Address by F. M. Balfour, M.A., F.R.S., Vice-President of the 

Section . e e s s es s e sac s oaao «Sw AT 
De ent of Ànthropo, ‘Address by F. W. Rudler, F.G.S , 
ice-President of the ex, a ere eile Sat Fat. 6h oe ba eee 420 
PALMOXTOLOGICAL AMD EMBERYOLOGICAL Davetopugst. By Prof. 
ER ÂGASSIZ > s se ee et ee ee es et 4% 
OTHE e e e e s we we ek . e 435 
SOCIETIES AND ACADEMIES 2 s ee eee ee te eet 432 
è . 


{ 
3 


Ne Na, 






j | 
Sept. 9, 1880] e » 








sures, the details of which will shortly be published, have led to 

the following conclusions in reference to the conditions necessary 

for the existence of any sulstance in the liquid state. These are 
two in number, viz. :— 

I. In order to convert a gas into a liquid the femperature 
must be ġew a certain point (termed by Andrews the critical 
temperature of the substance), otherwise no amount of pressure 
is capable of Jiquefying the gas. 

2. In ordex to cpnvert a solid into a liquid the sure must 
be above a certan point, which I propose to the critical 
pressure of the substance, otherwise no amount of heat will melt 
the substance, 

If the second of the above conditions be true, it follows that 
if the necessary temperature be attained, the liqtefaction of the 
substance depends solely on the superincumbent pressure; so 
that if by any means we can keep the pressure on the substance 
below its critical pressure, no amount of heat will liquefy it, for 
in this case the solid substance passes directly into the state of 
gas, or in other words it sublimes without previous melting. 

Having come to this conclusion, it was easily foreseen that if 
these ideas were correct it would be possible to have solid ice at 

`> temperatures fr above the ordinary melting-point, After several 
unsuccessful attempts, I was so fortunate as to attain the most 
perfect success, and have obtained solid ice at temperatures so 
high that it was impossible to tofich it without burning one’s self, 

This result has been obtained many times and with the greatest 
ease, and not only so, but on one occasion a small quantity of 
water has frozen in a glass vessel which was so hot that it could 
ot be touched by the hand without burmng it? I have had ice 
considerable length of time at temperatures far above the 

inary boiling-point, and eyen then it only sublimed away 

without any’ previous melting. These results were obtained by 
mainiaining the superincumbent pressure below 46mm, of 
mer j Ze., the tension of aqueous vapour at the freezing- 
point of water. Other substances also exhibit these same phe- 
nomesas, the most notable of which is mercuric chloride, for 
which latter the pressure need only be reduced to about 420 mm. 
On letting In the pressure the substance at once liquefies. 

For the stecess of these experiments in the case of water one 
or two details of mani on are necessary, but these will be 
subsequently described. THos. CARNELLEY 

Furth College, Sheffield, September 6 





A Doubtful British Mollusk 

I HAVE just observed that I am quoted in Dr. Gwyn Jeffreys’ 
“ British Conchology ” (vol. v. p. 161) as an authority for the 
discovery of Clausiha parvula (a Continental snail) in Stafford- 
shire. any years ago, when I was a schoolboy, I found six or 
seven specimens at Kinver, near Stourbridge. I took them at 
first for a smooth variety of C. rugosa, but noting other differences 
sent them to Dr. Jeffreys, who identified them as above. I 
never had another opportunity of visiting the spot, but brother 
conchologists, who went on my recommendation, failed to find 
any specimens, The sheep-walk on which I picked them up 
was close to the,grounds of Enville, where there are many foreign 
shrubs, and I have now little doubt that they were introduced, 
At the same time the large size of the specimens seemed to 
indicate that they had been long acclimatised, as northern indi- 
viduals are larger than southern. GRANT ALLEN 

Broad Street, Lyme Regis, Dorset 





A Halo 


May I mention a strange appearance which I saw in the 
heavens on August 29, and ask for an explanation of it? It was 
a rainbow without rain, and in the same quarter of the heavens 
as the sun. : ; 

At 5.45 p.m. I observed in a little nearly circular opening in 
the clouds, at the same height above the horizon as the sun, and 

* about 23° to the north of it, all the colours of the rainbow. They 
were very vivid, and lasted for several minutes. Two persons 
who were with me also saw this strange sight, which I cannot 
account for in any way, Was it seen by any of your readers? 
And what could be the cause of it ? L. SOAMES 

Brighton, September 2 


[This was probably a portion of the ordinary halo of 22°. if 


so, it indicates the presence of ice-crystals (not of drops of water) 
in the upper atmosphere. Seth tnings are common enough in 
autumn, especially when there is a sudden lowering of tempera- 
ture byen anticyclone.—ED.] 
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Tone of Violins 


I sAw a little time back, but omitted to note it at the time, a 
brief notice of some German experiments showing that the strings 
of good old instraments of fine tone tended far more than in the 
case of inferior violins to vibrate in closed curves or simple 
curves. I have searched NATURE in vain for some weeks, but 
cannot find it, though I thought it was in these columns. Jam 
particularly anxious to recover ıt for purposes of my own con- 
nected with another branch of physics, and shall be obliged if 
anytreader can refer me to the notice, or to the paper, or any 
translation of it, Lewis WRIGHT 

Angust 30 
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ADOLPH EDOUARD GRUBE 


Y the sudden death of Prof. Grube of Breslau on 
June 23, zoological science has been deprived of one 
of its enthusiastic and veteran cultivators. Born tn 
Königsberg on May 12, 1812, he entered the university 
of that city in 1831, and graduated in medicine in 
1837. Thereafter he became a private lecturer on zoology 
in Königsberg. In 1844 he was appointed to'the Pro- 
fgssorship of Zoology in the University of Dorpat, and 
lastly was transferrede in 1857, to a similar post in the 
University of Breslau? where he laboured till his death. 

He chose for the subject of his inaugural dissertation 
(in 1837) the structure of Pleione carunculata, Pallas, and 
it is interesting that at this early age he selected one of 
the group in which his chief work in after-life was accom- 
plished; for though he published various valuable re- 
searches in other departments (¢.¢., those on the Branchio- 
pod Crustaceans), still the Annelida most benefited by his 
labours during the subsequent forty-three years. Moreover, 
he observed so carefully, as wellas laboured so industri- 
ously, that he was facile princeps in the department at his 
death. The bare enumeration indeed of his zoological 
works and papers is formidable; and their perusal bears 
imperishable witness to the well-directed energy and great 
ability of their author. He himself, with great modesty, 
used to state that his work fell far*slfort of that of the late 
M. Claparéde, who, witha delicate physique, nevertheless 
accomplished a marvellous amount of valuable work, both 
with pen and pencil. But though perhaps less of an 
artist than the talented Swiss, the greater tenacity of con- 
stitution in the stalwart German, combined with his in- 
domitable energy and perseverance throughouta longer life, 
enabled him to overtake a much greater amount of work, 
especially in descriptive zoology. 

The conscientious manner in which he carried on his 
scientific labours is well shown in his “ Familien der 
Anneliden ” (1851), a work which even now is of great 
value, and indispensable to workers in the department. 
The same may be said of his “Entwicklung der Anne- 
liden” (1844) and his “ Annulata CErstediana” (1857), 
In his original pape in the Archiv fiir Naturgeschichte 
and in the recent admirable series in the Sitsunge der 
Schlesischen Gesellschaft, on the families of the Anne- 
lida, he demonstrated the encyclopzedian and cntical 
knowledge which he had of the whole group in a remark- 
able manner, just as his “ Bemerkungen uber Anneliden 
der Pariser Museums ” showed his great experience in 
discriminating the species described by others. His last 
large publication (a work of 300 pp., 4to, and fifteen fine 
plates by his tried assistant Assman) is devoted to the 
numerous Philippine annelids collected by Prof. Semper, 
and is a lasting memorial of his accuracy and patient 
industry, 

e Nor was-he a zoologist who confined his researches to 
a single group. He was an accomplished carcinologist, 
and his faunistic treatises, e.g., his “Actinién, Echino- 
dermen u. Würmer des Adriatischen u. Mittelmeers,” 
his “ Ausflug nach Triest u dem Quarnero,” as well as 
his special papers on the Echinoderm@’, on Peripatus 


| and other Arthropods,.testify abundartly to the br&mdsh 
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of his information and his unweatied efforts to advance 
zoological science. He was no less a thoughtful student 
of the labours of others than a discover of new forms 
and an accurate original inquirer. 

“To one who had worked at the fauna of Siberia, at the 
collections made during the Novara expedition and those 
of the German exploring ship Gazelle, at the varied stores 
in the “ Museum Godeffroy” of Hamburg, who had made 
himself familiar with the shores of the Adriatic and the 
Mediterranean, as well as those of France and Britdin, 
the splendid zoological series made by H.M.S. Challenger, 
under the direction of Sir Wyville Thomson and his 
colleagues, could not but prove an irresistible attraction ; 
and it was this which tempted him more than anything 
else to make his last visit to this country in 1876, when 
he attended the Meeting of the British Association in 
Glasgow. 

-Privately Prof. Grube was one of the most amiable and 
accomplished of men. Of commanding presence (he was 
a cuirassier in his youth), and frank and manly bearing 
his fund of general information, his musical tastes, and 
preat geniality, endeared him to all his friends. Nor was 

e less beloved as a teacher by his students. Full of life 
and work, and with an industry that never seemed to flag, 
he was suddenly cut off in the midst of his labours, and 
just as he was organising fresh researches. 

A full biogtapby of Prof. Grabe will appear in the 
Leopoldina in Halle, but, meanwhile, it is well to 
indicate in this country the sense of the great loss 
which zoological science has sustained by the death of 
this eminent investigator and teacher. W. C.M. 


THUNDERSTORMS? 
IV. 


LMOST all the facts to which I have now adverted 

oint to water-substance, in some of its many forms, 

as at least one of the chief agents in thunderstorms. And 

when we think of gther tremendous phenomena which 

are undoubtedly due to water, we shall have the less 

difficulty in believing it to be capable of producing 
thunderstorms also. 

First of all let us think of some of the more obvious 
physical consequences of a fall of a mere tenth of an inch 
of rain. Suppose it to fall from the lowest mile of the 
atmosphere, An inch of rain is 51b., of water per square 
foot, and gives out on being condensed from vapour 
approximately 3,000 units of heat on the centigrade scale. 
The mass of the mile-high column of air a square foot in 
section is about 360lb., and its specific heat about a 
quarter. Thus its temperature oughout would be 
raised by about 33° C., or 60° F. For one-tenth inch of 
rain, therefore, we should have a rise of temperature of 
. the lowest mile of the atmosphere amounting to 3'3° C. 
quite enough to produce a very powertul ascending current. 
As the air ascends and expands it cools, and more vapour 
is precipitated, so that the ascending current is farther 
accelerated. The heat developed over one square foot of 
the earth’s surface under these conditions is equivalent to 
work at the rate of a horse-power for twelve minutes. 
Over a square mile this would be ten million horse-powér 
for half an hour. A fall of one-tenth of an inch of rain 
over the whole of Britain gives heat equivalent to the 
work of a million millions of horses for half an hour | 
Numbers like these are altogether beyond the limits of 
our understanding. They enable us, however, to see the 
full explanation of the energy of the most violent hurri- 
canes in the simplest physical concomitants of the mere 
condensatipn of aqueous vapour. 

I have already told yq: that the source of atmospheric 
electricity is as yet very uncertain, Yet it is so common 
and so promiggnt a phenomenon in many of its mani- 


z ct of a lecfre, delivered in the City Hall, Glasgow, by Prof. Taite 
@entfnued from p. 410. . e 


festations that there canfbe little doubt that innumerable 
attempts have been made to account for it. But when 
we consult the best treatises on*meteorology we find it 
either evaded altogether or passed over with exceedingly 
scant 1eferences to evaporation or to vegetation. ot 
finding anything satisfactory in books, I have consulted 
able physicists, and some of the ablest of meteorologists, 
in all cases but one with the same negatiye Thad, 
in fact, the feeling which every one must @eperience who 
attempts to lecture on a somewhat unfamiliar subject, that 
there might be much known about it which I had not 
been fortunate enough to meet with, Some years ago I 
was experimentally led to infer that mere contact of the 
particles of aqueous vapour with those of air, as they fly 
about and impinge according to the modern kinetic theory 
of gases, produced a separation of the two electricities, 
just as when zinc and copper are brought into contact the 
zinc becomes positively electrified and the copper nega- 
tively, Thus the electrification was supposed to be the 
result of chemical affinity. Let us supposes then, that a 
particle of vapour, after impact on a particle of air, 
becomes electrified positively (I shall presently mention 
experiments in support of thfs supposition), and see what 
farther consequences will ensue when the vapour con- 
denses. We do not know the mechanism of the precipi- 
tation of vapour as cloud, and we know only partially that_- 
of the agglomeration of cloud-particles into rain-drops £“ 
but of this we can be sure that, if the vapour-particles 
were originally electrified to any finite potential, the 
cloud-particles would be each at a potential enormously 
higher, and the rain-drops considerably higher still. For, 
as I have already told you, the potential of a free charged 
sphere is proportional directly to the quantity of electricity 
on it and inversely to its radius ; so when eight equal and 
equally charged spheres unite into one sphere of double 
the radius, its potential is four times that of cach of the 
separate spheres. The potential in a large sphere, so 
built up, is in fact directly proportional to its surface as 
com with that of any one of the smaller equal spheres 
of which it is built. 

Now, the number of particles of vapour which go to the 
formation of a single average rain-drop is expressed in 
billions of billions; so that the potential of the drop 
would ‘be many thousands of billion times as great as that 
of a particle of vapour. On the very lowest estimate this 
would be incomparably greater than any potential we can 
hope to produce by means of electrical machines. 

But this attempt at explanation of atmospheric elec- 
iricity presents two formidable difficulties at the very 
outset. 

1. How should the smaller cloud-particles ever unite if 
they be charged to such high potentials, which of course 
must produce intense repulsions between them? 

2. Granting that, in spite of this, they do so unite, how 
are they Separated from the mass of negatively electrified 
air in which they took their origin? 

I think it is probable that the second objection is more 
imaginary than real, since there is no doubt that the 
diffusion of gases would speedily lead to a great spreading 
about of the negatively electrified particles of air from 
among the precipitated cloud-particles into the less highly 
electrified air surrounding the cloud. And if the sur- 
rounding air were equally electrified with that mixed with 
the cloud, there would be no electric force preventing, 

vity from doing its usual work. This objection, in 
ct, holds only for the final separation of the whole 
moisture from the oppositely electrified air; and gravity 
may be trusted to accomplish this. That gravity is an 
efficient agent in this separation is the opinion of Prof. 
Stokes. It must be observed that as soon as the charge 
on each of the drops in a cloud rises sufficiently, the 
electricity will pass by discharge to those which form the 
bounding layer of the cloud. 
The first objection is at least partially met „by the 
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n a cloud:mass when just formed, if it-beat 
eelectrichttractions and-repulsions would 
ximately balance one another at every point, so that 
mutual repulsion of any two water-drops would be 
„almost compensated, except when. they came very close 
another. : 

tÅ is pothing in this explanation inconsistent 
smbility that the particles of water may be 
fly about repeatedly from cloud to cloud, or from 
lectrified mass of air; and in many of these 
he air, already in great part deprived of its 

‘have become much cooled. by expansion as 
, so that the usual explanation of the produc- 


‘is not, at least to any great extent, interfered 




























| may here refer to some phenomena which seem to 
er, if closely investigated, the opportunity for the large 
investigations which, as I shall presently show, will 
bl ired tosettle the source or sources of 
heric electricity. 
st, the important fact, well known nearly 2,000 years 
ago, th jlumn of smoRe and. vapour discharged by 
an active volcano gives out flashes of veritable lightning. 
Tn more modern times this has been repeatedly observed 
è eruptions of Vesuvius and other volcanos. 
ine; while at anchor near Skye, renfarked that the 
up on one of the higher hills was permanently 
is wt night, and occasionally gave out flashes 
ling those of the aurora. I have not been able to 
nformation as.to this very important fact ; 
ly receiv description of a very similar 
cessible locality. 
s from Galway, to the following 
t resent monthi= == : 
encement of the present unprecedentedly 
torm the wind blew from south-west 
warm, After blowing for about two days it 
hange of direction, exceedingly “bitter 
e “was; from time to-time; mixed 
Land lightning was“occasional. This 
i mmon for weeks together in March 
iris (ike what an east wind brings 
raw, dry, and in every way tincom- 































to start at regular intervals from the peaks of 
ra and Mayo, They are all more or less 

ity. From high ground, behind. the 
seen such a cloud break into 
of the Jesuits’ church. At 
‘such a cloud pour down in a thin 
all inte the bay in the shape of a small 
, On one occasion I was walking with 
when I remarked, ‘ Let us turn and make arun 
t We have walked unwittingly right underneath a 
e thundercloud.’ I had scarcely spoken when a some- 
g flashed on the stony, ground at our very feel, a 
nendous crash pealed over our heads, and the smell of 
ur was unmistakable. I fancy that I have been 
| these phenomena more than others, from the 
that they have always interfered with. my 
bits: My. walks often extended to considerable 
mces amd to very lonely districts. Now these small 
1 spurts of thunderstorms would hardly excite attention 
in the middle of a town, all. the less as the intervening 
weather is. bright, though raw—these spurts coming.on 
j Neither would 


In fact they always seem to me like the small 
of a þig storm.” 
orrespondent, though a good observer and eloquent 



















































in description, is not-a scientific:man. 
clear from what he says that a: residence o! 
in Galway, at the proper season, would enable a. t 
physicist to obtain, with little trouble, the mean: 
solving this extremely: interesting: question.: He wou 
require to be furnished with an: electrometer, a hygro: 
meter, and a few other simple pieces of apparatus, as wêl 
as’with a light suit of plate armour, not of steel butoi 
bedt conducting copper, to insure his personal: saf 
Thus armed ‘he might*fearlessly invade the very nest 
hatching-place of the phenomenon, on the top:of one 
the Connemara hills, + It-is:to be hoped: that..some o 
rising generation of physicists may speedily make th 
attempt, in the sf7ri¢ of the ancient chivalry; but: with th 
offensive and defensive weapons of modern sciences: 

Another possible source of the electricity of thunder- 
storms-has*been pointed out by: Sir W.eThomson. © It is 
based’ onthe experimental fact: that ‘the lower air is 
usually charged with negative electricity: «If. asc 
currents carry up this lower air: the electrici 
spread in a thin stratum over a lar; 
convection, be ‘brought intova very mucl 
state, and thus be raisgd to'a- potential sufficien 
itto give a spark, œ ved’ ap Un gy REE 

However the electrification of ‘the -precipitate ur 
may ultimately be accounted for, there can be no doubt 
of the fact that at least as soon as cloud is formed the 
particles are electrified ; and what I-have saidvas:to the 
immense rise of potential as the:drops: gradually increas 
in size remains unaffected.: I have tried variou: 
experiment, with the view of -discovering tl 
state of vapour mixed- with air. For-instance, 1 
tested the vapour which: is suddenly condensed when 
receiver is partially exhausted; the “electrification of 
cooled bodies exposed to moist air from a gasholder; an 
the deposition of hoar-frost from a current of m 
upon two polished metal plates placed: parall 
another, artificially cooled, and-connected with 
and inner coating$ of a charged gar. All 
results, butas yet too minute and uncertain t 
a question. These experiments are stillin progres 
appears probable, so far, that the problem will a 
finally solved until experiments are made‘on a scale 1 
larger than is usual in laboratories. — ee 

A great thunderstorm in summer is in the majority 
cases preceded by very calm sultry weather. Theatm 
sphere is in a state of unstable equilibrium, the lower 
strata are at an abnormally high temperature,.and highly | 
charged: with aqueous vapours It. is not eas a 
popular: lecture like this, to give a-full ac 
constitutes a state-of -stableequili 
especially when the effects: of precip! 
to be largely taken into account. It i 
present purpose to way that‘in all ca 
stable equilibrium, a slight displacemen 
itself; while, in general, in unstable equilibriw 
displacement tends to increase. i 































Now, if. two cubi 
of air at different levels could be suddenly made to char 
places, without at first any other alteration, and ‘if, 
being left to themselves, each would, under the change 
pressure which it would suddenly experience, and th 
consequent heating or cooling, with its associated e 
ration or precipitation of moisture, tend to regal 
former level, the equilibrium would be stable. .. Thi: 
not the case when the lower strata are very hot, and f 
charged with vapour. Any portion accidentally rai 
a higher level tends to rise higher, thus allowing 

o descênd. These, in consequence of their desce 
still farther to descend, and thus to force newsp 
Thus, when the trigger is once flulled, a$.it w 
have powerful ascending currents of hot moist air, 
cipitating their moisture as cloud’ as. theyeascend, cooling 

“by expansion, but warmed by the latent heat of jhe 

vapour condensed. “This phenomenon of ascending 


e. 
E 
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currents is strongly marked in almost every great thunder- 
storm, and is precisely analogous to that observed in 
the centre of a West Indian tornado and of a Chinese 
hoon. 

en any portion of the atmosphere is ascending it 
must be because a denser portion is descending, and 
whenever such motions occur with acceleration the 
pressure must necessarily Be diminished, since the lower 
strata are not then supporting the whole weight of "the 
superincumbent strata, If their whole weight were sup- 
ported they would not descend. Thus even a smart 
shower of rain must directly tend to lower the barometer. 
[A long glass tube, filled with water, was suspended in a 
vertical position by a light spiral spring, reaching to the 
roof of the hall. A number of bullets hung at the top of 
the water column, attached to the tube by a thread. 
When the thread was burned, by applying a lamp, the 
bullets descended in the water, and during their descent 
the spring contracted so as to raise the whole tube several 
inches.] 

In what I have said to-night I have confined myself 
mainly to great thunderstorms, and to what is seen and 
heard by those who are within their sphere of operatioif. 
I have said nothing of what is commonly called summer- 
lightning, which is probably, at least in a great many 
cases, merely the faint effect of a distant thunderstorm, 
but which has also been observed when the sky appeared 
tolerably clear, and when it was certain that no thunder- 
storm of the ordinary kind had occurred within a hundred 
miles. In such cases it is probable that we see the 
lightning of a storm which is taking place in the upper 
strata of the atmosphere, at such a height that the thunder 
is inaudible, partly on account of the distance, partly on 
account of the fact that it takes its origin in air of small 
density. 

Nor have I spoken of the aurora, which is obviously 
connected with ay ee electricity, but in what precise 
way remains to be discovered. Various theories have 
been suggested, bus decisive data wanting. Dr. 
Balfour Stewart inclines to the belief that great auroras, 
visible over nearly a whole terrestrial hemisphere, are due 
to inductive effects of changes in the earth’s magnetism. 
This is not necessarily inconsistent with the opinion that, 
as ordinary auroras generally occur at times when a con- 
siderable change of temperature takes place, they are 
phenomena due to the condensation of aqueous vapour in 
far less quantity, but through far greater spaces, than the 
quantities and spaces involved in ordinary thunderstorms, 

In taking leave of you and of my subject I have two re- 
marks to make. First, to call your attention to the fact that 
the most obscure branches of physics often present matter 
of interesting reflection for all, and, in consequence, ought 
not to be left wholly in the hands of professedly scientific 
men. Secondly, that if the precastions which science 
points out as, at least in general, sufficient, were recognised 

y the public as wecessary, the element of danger, which 
in old days encouraged the most debasing of superstitions, 
would be all but removed from a thunderstorm. Thus 
the most timid would be able to join theif more robust 
fellgw-creatures in watching fearlessly, but still of course 
with wonder and admiration, one of the most exquisite of 
the magnificent spectacles which Nature from time to 
time so lavishly provides. 





PHYSICS WITHOUT APPARATUS 
Iy; 


. . e 
TRE science of heat constitutes one of those “depart- k 


_ ment? of physics in which both the uninitiated 
beginner and the advanted student can find food for 
thought. To follow out ghe theoretical teachings of the 
science of heat quires a knowledge of abstruse mathe- 
matil formule; but, on the other hand, a very large 

* Continued from p. 368. 








proportion of the fundamental facts of experiment upon 
which the science depends can@be illustrated with the 
simplest means. 








The property possessed by almost all matesi ne 
of expanding when they are warmed affords us the means 





























Fic. 12. ’ 


of ascertaining the degree to which they are warmed. 
Thus the expansion of the quicksilver in the 
e . 


bulbs of our 
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thermometers shows us the degree of temperature of 
the surrounding air. ain, the heat imparted to the 
air within a paper fire-balloon makes it expand and 
become specifically lighter than the surrounding atmo- 
sphere through which it rises, In general it may be 


asserted that matter, in whichever state it may be—solid, 
liquid, or gaseous—expands when heat is imparted to it, 
hen heat is taken from it. 


and contract: Fig. 11 illus- 








Fic. 13- 


trates a very simple manner of showing the expansion of 
air when heated. An empty wine-bottle is placed with 
its mouth downwards in a deep dish or jar containing 
water, the bottom of the bottle projecting over the side 
of the jar. Heat is then applied by means of a spirit- 
lamp ; or, if this is not available, by burning under it a 
piece of cotton wool soaked in spirits and held on the 
end of a fork. The glass of the bottle becomes hot—if 











Fic. 14. 


too hot it may crack—and the air inside shares its warmth 
and begins to expand. ‘There being only a limited space 
inside the bottle, some of the air will be forced out, ang 
will rise in bubbles through the water. If now the flame 
be removed, the revers® operation of contraction by 
cooling may be witnessed, for as the air inside the bottle 
cools ét will occupy a smaller and smaller amount of 
space, and the water will gradually rise up in the bottle- 
. 3 N e 
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neck. Of course this is seen better with a bottle of clear 


glass than with one of a dark or opaque tint. 

The contraction of a liquid on cooling can be even 
more simply shown. Take a common medicine bottle. 
Warm it gently (by rinsing it out with a little hot water) 
so that it shall not crack by the sudden heating, and then 
fill it drzmful of boiling water. Leave it to cool; and in 
less than half an hour you will’ find that the water which 
you’ poured in to overflowing has shrunk down into the 
neck of the bottle, having contracted as it cools, 

It was mentioned above that the hot air in a fire-balloon 
raises it, beimg lighter than the cold air. In the same 
way hot water will rise through cold, and float on the top 
of it, being specifically lighter. You may prove this in 
several ways, Fill a deep jar with water, and then, 
taking a red-hot poker, plunge about an inch of the tip 
of it into the surface of the water. Presently the whole 
of the water at the top will be boiling furiously; but the 
water at the bottom will be just as cool as before, for the 
hotter water will not have gone down, but will have 
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Fis. 15. 
e. 

floated at the top, being lighter in consequence of expan- 
sion. The same thing can be shown very prettily by the 
following simple experiment. Fill a wide and deep glass 
jar—the glass,of a parlour-aquarium will do excellently— 
to about half its depth with cold water, Provide yourself 
also with a kettle full of boiling water, a funnel, a by of 
wood about three inches square, and with some ink—red 
ink if possible. Pour into the kettle enough of the ink to 
colour it with a perceptible tint; this is simply that you 
may be able to distinguish between the colourless cold 
water and the coloured hot water which you are going to 
cause to float at the top. The only difficulty of the 

xperiment is how to pour out the hot water without 
{ecing St mix with the cold water. Fig. 12 shows how 
you may do this with the help of the things you have got 
together. The bit of wood (or ĉardboarë) is laid on the 
water as a float, and you must pour the het water on to 
this to break the force of its fall. Thegfunnel will also 
help to break the fall gf the hot water, and will aid you,to 
guide the stream on to the middle of the float. With 
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these precautions you néed not fear failure, and you will 
enjoy the spectacle so seldom seen, though «so: often 
actually occurring, of hat water floating on the top of cold 
WATER EES Bester yok : 

“Et is almost as easy to demonstrate the fact that solid 
bodies, such as: wood, iron, and glass, expand when 
heated. A> steel -knitting-needle, for example, is both 
~ longer and thicker when hot than it is when cold. To 
prove so minute a quantity as the increase in thickness 
would require very delicate apparatus indeed, but the 
increase of Zeng/k may be rendered visible by the follow- 
ing simple arrangement given by Miss. C. Martineau in 
her’ capital “Easy Lessons in Heat.” The knitting- 
needle must be fixed firmly to the table by a table- 





clamp (Fig, 13). Against the other extremity rests the end 
Of a straw to serve as an index or pointer. This straw, 


hshould be at least eight or nine inches long, is 
transfixed by apin at about a quarter of an inch above 
the point where it touches the knitting-needle, the pin 
being stuck into a block of wood or other substantial 
support. The slightest movement of the end of the steel 
needle will be rendered apparent by the movement of the 
‘straw index, à 

Another pretty experiment which®is easily performed is 
that of boiling water in a sheet of paper. Take a piece 








s shown in Fig. 14, Hang this up to a 


tray place a 
at it over the 


that à good conducting substance may. protect a delicate 
fabric from burning by conducting away the heat rapidly 
fro Lay a piece of muslin quite flat upon a piece of 
metal, A live coal placed on the muslin will not burn it, 
for the metal takes away the heat toœfast. If the muslin 
is however laid on abad conductor, such as a piece of 
wood,.it. will. not .be»protected, and» the live coal will 
kindlethe muslin. ; 










be continued.) 





; NOTES 

International Congress of Anthropology and Prehistoric 
Archeology, which opens at ‘Lisbon on’ the 19th inst., promises 
to’ be an interesting one. On the mornings of the 21st, 23rd, 
25th, and 27th, questions relative to Portugal will be discussed-— 
Cut Flints of the Tertiary, Characteristics of the Paleolithic or 
Quaternary Age, the Neolithic Period,. Kitchen-middeng, Sepul-® 
chral Caves, age of Metals, &c.... Among the papers to be read 
on the afternoons of these days.are. the following :—M. Arcelin, 
Antiquity of Man in the V: alley of the Saone; M. E. Catailhac, 
Recent Prehistory Discoveries: in the South of France; M, 
Chantre, an Exploring Journey in the Catcasus ; M. 
sbrand, the State of Prehistoric Studies in Sweden; M. 
kd 
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up, as schoolboys do, into a square | 


| announcing. that an.extraordinary session wi 
| Boulogne, from September 9 to 19, under tle presidency of 
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Schaffhausen, Prehistoric Man, &c. Several’ interesting excur- 
sions have ‘been’ arranged for, Pehaps he most important 
question to be brought before the Congress will be that of the 
worked stones said to have been found by M, C. Ribeiro in the 
Tertiary. The Local Committee have opened numerous cuttings 
between Carregado and.Cercal, and in that dis of twenty 
kilometres it is stated that worked stones wile met with at 
every step in the Miocene deposits. The railway companies of 
Spain and Portugal will issue tickets at a reduction of one-half 
to members of the Congress. 














AT the approaching’ Congress at Edinburgh on October 6 to 
13, the discussion on the first special question in the Educational 
Department, “‘ What may be the. dangers of educational over. 
work for both sexes, with special reference to the. 
of girls’ schools, and the effects of competitive examinations ?’ 
will be opened with papers by Dr, Keiller, ‘M.D, of Edinburgh, 
and Miss Edith Peachey, M.D., of Leeds. Papers on the 
second special question, “How far, and under what conditions, 
ought the teaching of higher subjects in efemeritary schools to 
form part of a system of national education?” will be contri- 
buted by Sir George Campbell, K.C.S.L, and Dr. Robertson, 
LL.D. Prof. Laurie will read a paper on the third sp 
question, ‘Is it Gesirable that public secondary schools 
be placed under local authorities and be subject to the 
vision of the Committee of Council on Education?® 


We are glad to learn that Mr. Mundella intends, dyffing his 
sojourn on the Continent, to visit-some of the prineipgll foreign. 
technical schools, Wevhave no doubt he will thug get some 
enlightenment as to what real technical education ny 








THE Geological Society, of France have.jAsued circulars 


be held- at 


Prof. Gosselet of Lille, with an ample programm? of papers 


H . 
| and excursions. 





AT a meeting of delegates from local scientific societies, 
at Swansea on August 31, Mr. J. Hopkinson in the chair, v 
suggestitns, principally with. the view of securing 2. better re- 
presentation of scientific societies at the meetings. of -the British: 
Association and a more intimate relationship between: pros 
societies, were made, and the following resolutions were p: 
1. That this Conference recommends that at future ‘me 
the British Association it is desirable that the delegates from. 
various scientific societies should meet, with the view of pro- 
moting the best interesis of the Association and of the several 
societies represented. 2, That Mr. Hopkinson and Mr. Ford- 
ham be a committee to carryout the views expressed at this 
conference, and report fo the conference of delegates to be held 
at York in 1881, in accordance with the foregoing resolution, 


















To judge from the three volumes of its. 
been sent us, the Philosophical Society of Wa 
produce some. good work. The‘ Society was fo 
ago, and the volumes embrace the period. fro: 
The Jate Prof. Joseph Henry. was the: first 
Society, the object-of which is stated to be th 
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Number of Words used in Speaking and Writing, by Prof. E. S. 
Holden ; “New Species Bf Fossil Plants from Alleghany Co., 
Virgina,” by Mr. F. B, Meek; ‘The Gentile System of the 
Omahas,” by Rev. J. O. Dorsey. Most of the papers, however, 
appear in very brief abstracts. 


ENGIN arg engaged daily in making ‘surveys for the 
purpose of det@mining the site of the projected tunnel under the 
St, Lawrence between Hochelaga and Longueil, 


Tar War Office authorities have detailed a whole company of 
the Royal Engineers for instruction in the art of military balloon- 
ing, in lien of the small detachment hitherto employed in the 
experiments. The company selected 1s the 24th (Field Company) 
at Aldershot, and it will be placed under the command of Capt. 
Elsdall, R.E. , 


On the anniversary of the Russian Emperor’s coronation, the 
foundation-stone of the Siberian University at Tomsk was laid. 
The building was projected in the reign of the ee 
Alexander I. ° é 


Tue Panama Star and Herald of the 12th ult. says that the 
reports received concerning the eruption of the Fuego, the largest 
volcano in the republic of Guatemala, show that it was preceded 
earthquakes of considerable violence, the theatre of whose 
rations yas confined to the country surrounding the volcano, 
a radius of some twenty or thirty miles. In Antigua, 
AmatiNan, Palin, Petapa, and several other points the shocks 
wee ofi such violence as to occasion serious alarm among the 
inhabitahts and-cause them to abandon their houses for several 
hours. With the commencement of the eruption, however, the 
earthquake\period ended, and the people in the streets of the 
various pueblos were able to witness in tranquillity the splendid 
appearance of the burning mountain. Dwing the morning of 
the day sucgeeding the eruption the pueblos on the Costa Grande, 
to the northward of the volcano, were shrouded ‘in gloom, and 
for some time after sunrise people in offices were compelled to 
employ artificial light m order to carry on their labours. Ashes 
and dust fell in great quantities at many miles distance, and 
people who were at too great a distance from the volcan to wit- 
ness thé eruption were for some time in doubt as to their origin. 
Happily the disturbance has passed with no more serious matter 
to record than the alarm which it momentarily occasioned, 


AT the last meeting of the Balloon Society of Great Britain 
the recent balloon voyage out to sea at Cherbourg was referred 
to. Mr. Simmons stated that when he some years ago made a 
similar tiip at Hull he went twenty miles out to sea and then got 
into an anticipated return curent which he found a few feet 
above the outward current, and which safely landed him at the 
desired spot on terra firmd. The president read a letter from a 
member of the Society who had made one of his ascents in a 
thunderstorm and found the atmosphere at an altitude of about 
200 feet and for a height of Wo feet to be of a dull leaden hue, 
but as soon as he had risen above this stratum he found the sky 
quite unclouded, and witnessed perfectly clearly the storm raging 
below in all its grandeur, On Saturday afternoon a balloon contest 
took place from various points in the neighbourhood of London, 
ander the guspices of the Balloon Society, Eight balloons 
were to have started, but only five succeeded in getting away, 
A silver medal was to be awarded to the balloon that traversed 
the greatest distance in one hour and a half. The competition 
seems to have had some connection with Commander Cheyne’s 
proposed, Arctic Expedition; but so far as we have ascertaindl 
no new scientific results seems to have been obtained. One 
balloon seems to have attaiff€d a height of 14,000 feet. 


Douxine the Session of the City and Guilds of London Insti- 
ate, commencing October 4, Prof. Armstrong, F.R.S., and 
© e (J 
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Prof, Ayrton, Inst.C.E., will continue their tutorial and labora- 
tory courses of instruction in Chemistry and Physics as applied 
to the Arts and Manufactures, at the Cowper Street Schools, 
Finsbury, in rooms rented from the Middle Class Schools Cor- 
poration, pending the erection of the City and Guilds Technical 
College, Finsbury. Dr. Armstrong will deliver a course of 
about thirty lectures on ‘Organic Chemistry, with special 
Reference to its Industrial Applications,” on Mondays, at 8.30 
to 9.30 p.m., commencing October 4. He will also deliver 
a course of about twenty-four lectures on Tuesday and Friday 
afternoons at 4 to 5 o’clock, commencing October 5. Although 
the chief object òf these lectures is to afford such preliminary 
training ‘as is necessary for those who may desire later on to 
study particular branches of Applied Chemistry, more than usual 
attention will be given to matters of technical importance. There 
will also be daily Laboratory Classes. Prof. Ayrton will deliver 
a course of evening lectures on ‘‘ Electrical Instrument Making,” 
on Tuesdays at 8.30 to 9.30 o’clock, commencing October 5, the 
first twelve of the lectures being given before Christmas, On 
Friday evenings, at 8.30 to 9.30 o’clock, commencing October 8, 

Prof. Ayrton will also deliver a course of lectures, the first twelve 
being given before Christmas, on ‘‘ Weighing Appliances and 
Motor Machineiy,” adapted to the wants of makers and users 
of machmery. He will also deliver a course of about twenty- 
four lectures on Monday and Wednesday afternoons, at 4 to 
5 o'clock, commencing October 4, on the ‘' Electric Light.” 





By a decree of the French Minister of Public Instruction the 
Ethnographical Museum at the Trocadéro has been organised. 
Dr. Hamy and M. Landrin have been appomted conservators. ` 


A LARGE number of rooms have been added to the French 
Museum of National Antiquities at St. Germains, and are awaiting 
a formal opening by the President of the Republic. In one of 
them have been collected a seriés of relics of Roman age relating 

to religious ceremonifs and inscriptigng; ina second room has 
been disposed a large number of bas-reliefs and statues exhibiting 
arms and scenes of military life ; and in the third room we found 
many sepulchral monuments showing the arts and trades as 
practised during the Roman rale in Gaul. Some rooms have 
been already opened to the public, and in-one of them is the 
celebrated Autun mosaic representing Bellerophon triumphing 
over Chimzera; execution and preservation are both wonderful, 


Mr. ROWSELL of King William Street, Strand, has just 
published a catalogue which includes a large and valuable collec- 
tion of scientific works, principally biological. 


Messrs. LoNGMANS AND Co. announce the forthcoming 
publication of a new series of ‘Popular Lectures on Scientific 
Subjects,” by Prof. H@mbholtz, translated by Dr. E. Atkinson, 


AT a concert given every night in the garden cf the Palais 
Royale, Paris, the orchestra is placed in the vicinity of the 
fountains, whigh'are illuminated by eight splendid Siemens lamps, 
which work admirably. Two other Siemens lamps have been 
placed in the shop of a jeweller in the Galleries, and the experi- 
ment may eventually lead to the lighting of the whole palace by 
the electric light. 


THE heat was so intense at Clermont on September 4 last that 
the ceremony of the inauguration of Pascal’s statue, which was 
to have taken place that day, was postponed to the following 
morning at 8 o'clock. The principal speech was delivered by 
M. Bardoux, forme:ly Minister of Public Instruction, the repre- 
sentative of Clermont in the Lowe? French House. 


Tue French Central Society of*Agricultase and*Insectology 
has opened in the Orangerie of the Tuilefies its biénnigl ghi- 
bition of insects, The exhibition i is an instructive one, embracing 
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insects useful and noxious, and the various industries which 
depend on insects. ` 


We take the following from the Electrician :—* When a little 
girl is found ‘ playing at telephone,’ and reproducing to the life 
the ‘ ways’ of those who ordinarily profit by the new means of 
communication, the circumstance may be taken as an indication 
that telephony is in some localities becoming really yopulgr. 
The following sketch of a baby telephonist, ‘pretendmg’ to 
communicate with her papa, is from the Concord Monitor :— 
She was a pretty child, happy-hearted, full of fun, and a great 
mimic. Only two summers had sent sunshine across her curls 
and waked to sensuous delight the infantile beauty and form. 
She dwelt in a pleasant home filled with creature comforts, 
among them the new innovation, the telephone. She had often 
watched this wonderful mechanism, and while she neither knew 
nor cared for the secrets of its operation, she had learned by 
heart the peculiar and one-sided formula of a telephone conver- 
sation, Unheeding that some one was watching her, the other 
day she put a little haħd to the wall and imitated the pushing of 
the button on the telephone. Up went the other hand to the 
ear, as if holding the ebony cylinder, ang the little miss went on 
in mimicry of her elders, in the following fashion :—‘ Hello,’ 
She then paused for an answer from the central office. ‘Hello. 
Please hitch on Mr, —— house to Mr, ——— office.’ Pause. ‘Is 
"at you, papa?’ Pause, ‘When is you coming home?’ Pause, 
(Turning to her dolls, the little one here spoke impatiently, ‘Do 
you keep still; I can’t hear a word.’) ‘Yes.’ (Rising inflec- 
tion.) Pause. ‘I don’t know.’ (In doubt.) Pause. ‘ Yes.’ 
{Gleefully.) Pause. ‘Why papa.’ (In surprise.) Pause. 
And so the little one went on, maintaining perfectly an imaginary 
conversation, till at last she dropped her hand with a motion 
indicative of weariness from holding the telephone, and pro- 
nounced the conversational ‘ That’s all; good bye,’ with all the 


nonchalance of a veteran.” hS 
ee 


Tux Proceedings of the American Antiquarian Society, No. 
74, we learn from the American Naturalist, contains a paper by 
Mr. Phikpp J. J. Valentini, on the Katunes of Maya history, 
The Katunes were a series of notable events that transpired from 
the time of the departure of the Mayas from their original home 
until their destruction. Don Juan Pio Perez, a learned Yucatecan, 
had found an old Maya manuscript containing this account, but 
failed to discover the author’s name. From this precious docu- 
ment My Valentini attempts to reconstruct the Maya chronology 
in the same manner that he deciphered the Mexican calendar 
stone, The results at which he arrives are as follows :—1. That 
the conquerors and settlers of the Yucatecan peninsula, as well 
as those of the Anahuac lakes, were joint participants in a cor- 
rection of their national calendar about fhe year 290 B.C. 2, 
That about the year 137 A.D., when a total eclipse of the san 
took place, the ancestors of both nations set out from their 
common fatherland, Tula, or Tulapan. 3. That about the year 
231 A.D. both nations made their appearance oñ the coast of 
Central America, ard succeeded in conquering a large portion of 
the peninsula. 

Dr. FOREL has issued in a separate form his paper from the 
Archives des Sciences on the Temperature of the Lake of Geneva 
and other Freshwater Lakes, 


Tux additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey (Macacus radiatus) from 
India, presentgd by Mr. C. Kerry Nicholls; a Common Fox 
(Canis vulpes), Eusopean, pwesented by Mr, E. Schweder; a 
Gold Pheasant (7Aaumalea picta) from China, presented by Mr. 
James McGtegor jeu Weka Rail (Ocydromus australis) from 
New Zgalind, pres€nted by Mr. H. F Rose; a Brazlian 
Cariama (Cariama cristata) from Bolivia, presented by Mr, 

e 


e 
` 


Charles Stanley Barnes ; Six aeg P (Mimus polyglottusy 
from North America, presented by Mr. W. Cross; a Gannet 
(Sula bassana), British, presented by Mr. George Edson; a 
Sloth Bear (Melursus labiatus) from India, a Common Squirrel 
(Sciurus vulgaris), European, four Mississippi Alligators (4/H- 
gator mississippiensis) from the Mississippi, deposited ; a White 
lipped Peccary (Dicotyles labiatus), two BORDI (Cancroma 
cochlearia) from South America, purchased. 


THE BRITISH ASSOCIATION 


IN addition to the grants in the list which we gave last 

week, the following were voted at the final general 
meeting :—Mr. James Glaisher, Luminous Meteors, 152 ; 
Prof. Sylvester, Fundamental Invariants, 404 ; Prof. W. 
C. Williamson, Tertiary Flora, 2o/.; Prof. Rolleston, 
Prehistoric Remains in Dorsetshire, 254 

The total sum voted was 1,oro/., considtrably more 
than the receipts of the Swansea meeting. 

It is expected that the public lectuges at the York 
meeting next year will be given by Prof, Huxley, Prof. 
Tyndall, and Mr, Spottiswoode. 


REPORTS 


Report on the best means for the Development of Light from Pa 
Coal-gas of different qualities, by a Committee consisting of 
Dr. Wm. Wallace (secretary), Prof. Dittmar, and, Mr. John 
Pattinson, F.C.S., F.I.C. Drawn up by Mr. Pattinson,—If 
gas be allowed to burn under little or no pressure it gives a 
smoky flame of little luminosity ; when forced out under great 

ressure it yields a non-luminous blue flame like thet of a 
Binsen’s burner. The aim in constructing a good gas-burner is 
so io regulate the supply of air and so to control pressure that the 
maximum amount of Tight may be obtained. This is best 
accomplished by an Argand burner. 

From series of tables showing the result of experiments, the 
following conclusions are drawn:—The illuminating power is 
increased as the issuing with less velocity, is mixed or 
brought in contact with less air. No increase in illuminating 
power is produced by heating the gas before its combustion. 
This confirms the results obtained by the London Gas Referees 
in 1871. By heating the air admitted to the centre of a standard. 
Argand burner to 520° F., an increase of light amounting to 
9 per cent. was produced for a rise of 450° in temperature. 
The trouble and expense of heating the air would probably 

revent the adoption of this means of increasing the luminosity. 

ith ordi flat-flame, burners the greatest amount of light 
is evolved under & pressure of one inch of water. 

After giving measurements of the intensity of light evolved 
by gas burned in various varieties of burners (Bray’s, Silber’s, 
and Sugg’s), the author concludes that the onan depends, 
so far as the burner is concerned, on the amonnt of gas burnt 
and on the pressure. The only burner presenting undoubted 
advantages over others, and that owing to more perfect regula- 
tion of air-supply, is the d burner; but on account of its 
expense, the trouble of keeping it clean, and the necessity of 
employing a governor for each burner, it is improbable that it 
will come into general use. Governors are now constructed for 
single burners by Sugg, Peebles, Wright, Borradaile, and others. 
Such governors are of great service, not only in saving gas, but 
also in regulating supply and giving constancy in luminosity. 

Thirteenth Report of the Committee, consisting of Prof. Everat, 
Prof. Sir William Thomson, Mr. G, F. Symons, Prof. Ramsay, 
Prof. Geikie, Mr. F. Glaisher, Mr. Pengelly, Prof. Edward 
Hull, Dr. Clement Le Neve Foster, Prof. A, S. Herschel, Mfr. G. 
A, Lebour, Mr. A. D. Wynne, Mr. Galloway, Mr. Sosepk 
Dickinson, Mr. G. & Deacon, and Mr. E. Wethered, appointed 
Sor the Purpose of investigating the Rate of Increase of Under- 
ground Temperature downwards in various Localities of Dry 
Land and under Water, Drawn up by Prof. Everett (secretary). 

bservations have been taken in the Talargoch Lead Mine, 

intshire (between Rhyl and Prestatyn), under the direction of 

Mr. A. Strahan, of the Geological Survey, and Mr. Walker, 
Chairman of the Board of Ditectors OF the mine. 

The top of the shaft is 190 feet above the level of thesea, The 
lowest workings are goo feet below sea-level. The veins run across 
an angle of Carboniferous Limestone, bounded on both sides by 


° 
. 


if 
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Faults which throw down a ; and as the faults have 
a considerable inclinationg the lowest workings run beneath the 
shale for a considerable diftiance. The limestone dips at angles 


varying from 45° to 55°, and is of two kinds, one white and 
massive, the other thin bedded black with thm shale partings, 

There are levels at intervals of about twenty yards vertically, 
in the vein, most of which have been driven for some years; but 
all the ob: tions have been taken m newly-opened ground, 

They have taken by boring a hole 24 mches deep at a 
distance of from 14 to § yards from the fore breast, and either on 
the same day or on the next day inserting one of the Committee’s 
slow-action thermometers, with a foot of Pingsing consisting of 
dry rag and clay behind it. After an’ inti generally of Dòr 
days the thermometer was taken out and read, then reinserted, 
and read again about a week later, the difference between the 
two readıngs never amounting to so much as half a degree, 

The observations were taken at six different places in the 
mine, which are designated by the observers Stations I. to VI. ; 
but in one instance, that of Station IL, owing to the swelling of 
. newly-exposed shale, the hole became distorted, so that after 
extracting thedry rag and clay, an hour was expended in work- 
ing out the thermometer, the reading of which has therefore 
been rejected. The following is a list of the five remaining 
stations, arranged iff order of depth :— , 


Depth T » Distance and 

Pavia from Socfuce i irecti from 
. ` in Feet, ô M Shaft. 

465 53°4 1go yds. S.W. 

555 52°9 170 yds, S.E. 

636 58°83 840 yds. S.W. 

e... 660 540 ws = 120 yds, S. 
104 60°38... 190 yds, N.E. 





be observed that the order of the temperatures is not 
the order of the depths; it therefore becomes im- 
portant to Wescribe the Pn with some particularity. 

Stations IV., V., and III. are near together in ground plan, 
IV. and V., being about 250 yards apart, and IIL nearly mid- 
way between them, and they have all the same rock overhead 
between them\and the surface, namely, black and white lime- 
stone. 

At Statien È the rock overhead consists almost entirely of 
sandstones and shales, with thin coal-seams, At Station VL it 
consists of white limestone and shale, 

It may be mentioned that the temperature at VI. was observed 
on three several occasions, namely, January 14, January 21, and 
February 19, and was in each case found to be the sape. Mr. 
Strahan further states that this station is near a large fault, 
which contains iron pyrites and gives off water charged with 
sulphuretted hydiogen; the temperature of the water as pumped 
up Walker’s shaft from a depth of 770 feet, being 63° at the 
top of the lift. It seems probable that the decomposition of this 
pyrites may be the cause of the exceptionally high temperature 
at this station. , 
+, The comparison of the temperatures will be most clearly 
brought out b} tabulating the rate of increase from the surface 
down to each station, as calculated from an assumed surface 
temperature, which may be fairly taken as 48°. As all the 
depths are considerable, an error of a degree in the surface 
temperature will not have much influence on the comparison, 
which stands thus :— 


Depth Excess 
Station. in ket. Sai seeded 
N: 465 ¢ 5'4 86 
' 555 4'9 113 
VI. 636 108 59 
I. tae 660 6°0 oa IIO 
I. we LOM 12°8 xs 8I 


Stations V. and III., which give the slowest rate of increase, 
are both of them in a vein called the “South Joint; ” and 
Stations TV. and L, which agree well with each other, though 
differing from the rest, are both of them in another vein 


called the “T och vein;” while Station VI. is in the, 


*t Country rock,” ¢ horizontal distance between IV. and III. 
is only 120 yards; but if we attempt to deduce the rate %f 
‘increase from comparing these two, we have an increase of only 
o°6 in 195 feet. It thy» appears that, notwithstanding the 
proximity of the two veins, their conditions as to temperature 
are very different. . 

Widely as the results differ among themselves, they agree upon 





the whole in showing that the average rate of increase is slow; 
and this general result is in harmony with what has been found 
at the nearest localities mentioned in our previous reports, 
namely, Dukinfield and Liverpool. Here, as at Dukinfield, all 
the strata are highly inclined. 4 

Some additional observations at Dukinfield have recently been ' 
made for the Committee by Mr. Edward Garside, student of 
engineering in Queen’s College, Belfast. The Astley Pit, in 
which they were taken, has now been carried to a much greater 
depth than it had extended at the time of Sir Wm. Fairbairn’s 
observations, to which allusion was made in our Report for 
1870, The two deepest seams of coal in it are ed the 
tí Cannel Mine” and the “Black Mine,” the former being the 
deeper of the fwo ; they both slope downwards at about 15°, the 
deepest point being the far end of the Cannel Mine. The 
following is Mr. Garside’s summary of the observations; the 
“‘surface-depth”’ being distinguished from the ‘‘shaft-depth,” 
because the surface is not level, but slopes slightly in the same 
general direction as the seams. The shaft-depth gives the 
ifference of levels, but the surface-depth, which is practically 
the same as the distance of the nearest point of the surface, 
is what we must use in computing the rate of increase of 
temperature, 


in 1880. Coal.  Dopth. Depth. ga a Ey 
Feet. Feet. ¥ ahr, he Yards. 
Jonet7 Cannel 2,700 2,754 864 754 160 
» 19 Black 2,4074 2,631 80 78% 630 
»» 2I Cannel 2,4164 2,4824 81 79 600 
Joly 2 Black 1987} 2o47} 74 71% 460 
The pit is described as being entirely free from water, 
Kort of the Committee for making Secular Experiments m 
the Elasticity of Wires, by Mr. J. J. Bottomley.—The wires pre- 


pared by the Committee in Glasgow are still under experiment. 


Report of the Commitee on the Specific Inductive Capacity of a 
good Sprengel Vacuum, by Mr. ME Rte alae had 
estimated the specific inductive capacity at "9994; while Pro- 
fessors Ayrton and Perry had estimated it at ‘9985. In the 
iments of theféommittee much higher vacua had been 
obtained, and had found some rathertefnarkable and not readily 
intelligible results, Withwery high vacua the inductive capacity 
of the compound aluminium condenser employed appeared to be 
less than at slightly lower degrees of exhaustion. e method 
adopted consisted in applying the aluminium condenser to a 
ification of a Hughes’ induction balance in connection with 

a sliding condenser, a telephone, and a small induction coil. 

Sir W. Thomson criticised the method as not being purely 
electrostatic in its nature. The discussion was continued by Mr. 
Gordon and Mr. Fitzgerald, who alluded to a possible connec- 
tion between the fluctuations of the phenomena observed and 
those observed in the phenomena of Crookes’ radiometér-force, 

All the observations were taken with one of the committee’s 
slow-acting thermometers, in holes drilled in the floors at the far 
ends of newly-opened horse-road levels; the holes being four 
feet deep and two inches in diameter. All the holes were free 
from cracks, and were in the same kind of rock—an argillaceous 
earth called ‘‘ warren earth.” They were allowed to stand for a 
short time, to allow the heat ca by drilling to escape. The 
thermometer was then inserted, and the portion of the hole 
between it and the mouth plugged with cotton waste and the dust 
which came but of the hole in drilling, After being left for 
forty-eight hours it was taken out and read. 

"The data for calculating the rate of increase are givenein the 
first two columns below. 


Feet Degree 
Fagor Te ae fea Sarees 
1,987} = 74 79°5 
2,4164 eee tae 8r 75°5 
2,4074 80 sex Sapa 77°7 
2,700 iis s 86} i 72 


The third column shows the number of feet per degree of 
difference from the surface, assuming the surfacegtemperature to 
be 49°. ° . 

Comparing the observations at 1,987} and 2,416} feet, we 
heve an increase of 7° in 429 feet? which ig at therate of 1° in 
61°3 feet; and comparing the two deepest spr aieale Sirs we 
have an increase of 64 in 2924 feet, which is at the ofar” in 





45 feet. It thus appears that the rate of increase in this pit is 
more rapid as we go deeper. The greatest depth in Sir Wm. 
Fairbairn’s observations was 685 yards, or 2,055 feet, and the 
temperature which he found for this depth was 754°, which 
agrees to half a degree with the observations now reported. 

The committee have to express their regret at the loss of two 
of their colleagues—Prof, Clerk Maxwell and Prof, Ansted—by 
death, during the past year. 


Report on the Ultra- Violet Spectra, by Prof. A. K. Huntington. 
—The physical on of the report ras read in Sectiot A. 
Before; the Chemical Section Prof, Huntington drew attention 
to the following points :—The work of former experimenters on 
this subject is o interest. The late Dr.e Miller, in his 
experiments, was obliged to conclude that no connection could 
be drawn between the chemical composition of a substance and 
its power of absorbing ultra-violet rays. His method of experi- 
mentation, however, was deficient, inasmuch as he used layers 
of varying thickness, and in every case employed saturated 
solutions. His substances were not so pure as is necessary in 


such an aide beat 

Dr. Miller also investigated the absorption of the ultra-violet 
rays by reflection from polished metal'ic surfaces. The results 
obtained were that gold shows almost total reflection ; next best 
is burnished lead. Other metals present a greater or less ab; 
sorption, Prof. Stokes’ results confirm Dr, Miller's. His pro- 
cess differed from that of Dr. Miller, inasmuch as he passed the 
light through a layer of the solution of the substance under ex- 
periment on to a fluorescent screen, while Dr, Miller photographed 
the spectrum, His iesults were of great value, and from a 
chemical point of view it is of interest to note that glucosides 
and alkaloids have great absorptive power, and that on addi- 
tion of acids absorption begins somewhat later than in presence 
of an alkali, 

In 1874 Mr. Sorby constructed a spectroscope with a fluor- 
escent eyepiece, and was thus able to observe the spectra directly, 
His results, though valuable, are vitiated by the impurity of the 
material he used, 

Mention must also be made of experiments by Prof. Cordieu, 
who experimented on the influence of the atmosphere in cutting 
off rays on the ultra-violet end of the spectrum, 

Prof. Hartley, one of the members of the Committee, has 
recently experimented op this subject, and¥ome of the results of 
his research have been communicated to the Royal Society. His 
experiments, made with an improved form of Dr, Millers 
apparatus, have led to interesting conclusions. He has found 
that monatomic alcohols of the methyl series exhibit little or no 
absorption. The first of the series, methyl alcohol, is, when 
pure, quite as ‘‘diaphanons” as water to invisible rays. Fatty 
acids, containing the same number of atoms of carbon as the 
alcohols to which they are related, have a higher absorptive 
power. Increased complexity of the molecule causes increased 
absorption. All members of the benzene series, in fact all 
bodies hose constitution is best expressed by the “iing- 
formula,” give absorption-bands of great intensity; the hydro- 
carbons themselves, however, occupying the lowest position in 
this respect. Isomeric bodies of this group differ widely in their 
spectrum, which thus affords a convenient means of identifica- 
tion. Doubly-linked bodies, such as ethene, propene, anylene, 
give no absorption-spectrum ; and in facfthe ring-form appears 
to be a sine-gud-non, for the terpenes aud camphor do not absorb 
ultra-violet rays, 

The intensity of the absorption-bands of naphthalene and 
anthracene is remarkable ; a solution of 1 part of fhe latter body 
in 50 million times its weight of acetic acid may still be 
Tecognised, 

e 

On the Spectra of Metalloids, by Dr. A. Schuster, F.R.S.— 
The author stated that he had considerable difficulty in 
distinguishing the spectrum of an element from that of a com- 
pound, For example, the familar spectrum of a Bunsen’s 
flame is ascribed by some to carbon, and by others to a hydro- 
carbon, the argument in favour of the latter view being that the 
temperature of the fleme is not sufficiently high to volatilise 
carbon as such, The reply to this argument is that dusing its 
passage from its compound with hydrogen to CO or CO,, the 
element carborf is actually Lbegated, and then exhibits the band- 
speetmum ; and in confirmation of this theory it has been noticed 
that gas im ated with a galt of a metal such as copper or 
iron, gives in the ’s burner the tine metallic spectram 
and Do9 tHe spectrum of a compound. e The same argumert 
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applies here, for the m@tal is actally liberated during its 
passage from (say) the chloride to thd oxide. Besides, the band 
spectrum is seen still more effectivel§ when cyanogen is burned, 
even when dried as perfectly as possible, This band-spectram 
is seen in the sun’s rays, and it is highly improbable that 
cyanogen should be able to resist such an enormously high 
temperature. 

e author then considered the question :—Why should an 
element give different spectra at different tempe: ? Bands 
are characteristic of compounds, and at low femperatures ele- 
ments show a bauded spectrum. At higher temperatures such 
spectra become simpler, and the evident conclusion is that 
complex molecules of the elements are dissociated into those of 
a simpler order.’ This view 1s rendered highly probable by the 
fact that the spectrum of mercury is a constant one, and that 
no known increase of temperature alters its character; now, 
assuming the molecule of h en to consist of two atoms, that 
of mer consists of a smgle atom, and it is evident that no 
simplification is possible. 4 . 

The change of the spectra of chlorine, bromine, and iodine, 
as the temperature is increased would seem to corgoborate Prof, 
Victor Meyer’s recent conclusions with regard to the molecular 
complexity of these elements. . , 

It was also suggested that the spectrum af an element might 
vary according to the compound from which it is liberated. 
Were it possible to decompose carbon monoxide and dioxide, 
and to obtain the spectrum of the single carbon atoms which they E 
contain, it would, probably differ from the well-known banded _~ 
spectrum of carbén which there is reason to suppose is that of at’ 
least a two-atom molecule. Fa 

Mr. W. Chandler Roberts pointed out that Prof. Wiedemann 
has undertaken measurements to ascertain whether a change of 
temperature takes place during alteration of the spectrum, and 
hoped that interesting results would be obtained. 


Report of the Committee on Erratic Blocks, presented by the 
Rev, H. W. Crosskey. (Abstract.)—Although the- destruction 
of erratic blocks is proceeding with considerable ‘rapidity, the 
Committee were able to report the discovery and preservation of 
some important specimens, 

One of the most remarkable blocks of Shap granite yet 
observed is described by Mr. J. R. Dakyns at Seamer Station, 
near Scarborough. It measures roughly 5 ft, 8in, X 4 ft. 10 in, 
X 4ft. 3in., and was fairly imbedded in vel, torig the 
summit of a well-marked terrace 225 feet above the sea-level, 
This boulder is specially interesting in that it is the only boulder 
of Shap ite in the neighbourhood whose position in the beds 
is aged: aid this position shows that at the age assigned to 
the gravels (which is a comparatively recent one) icebergs must 
have been floating about, It has been preserved in the garden 
of the Station House, 

The re records particulars of boulders discovered in the 
neighbourhood of Urmston, near Manchester, and also of a large 
number both of isolated boulders and groups of boulders 
observed in Leicestershire by Mr. J. Plant. 

Mr. Pengelly furnishes a very interesting part of the report in 
an account he gives of some transported blocks and accumula- 
tions of blocks which he has observed in South Devon, the 
transposition of which it does not seem altogether possible that 
the action of water alone could have effected. A block of 
greenstone occurs in the village of Kingston, South Devon, 
measuring 4 X 2 X 2 feet, and weighing upwards of a ton. 
There is a mass of greenstone figured on the map of the Survey, 
extending to about a mile west-north-west of Kingston, where it 
makes its nearest approach to the village. Blocks of ite 
have been found in great abundance in the parishes of Diptford 
and Morleigh. They can be traced to their source on the ae 
levels of the neighbourhood; a bed of quartzite identical in 
character with the travelled blocks being interbedded conform- 
ably with the ordinary slaty Devonian rocks of the district. 
There can be no doubt that the blocks have been tansported 
from south to north, and from higher to lower ground. The 
gradient, however, is very slight, and as almost all the blocks 
are very as well as large, it is difficult to suppose that 
their transportation was the result of nothing more than running 
water. 

A block of greenstone occurs near Diptford Court, weighing 
fully 1°75 ton. A mass of, ign rock apparently of the 
same kind is found at a distance oË Ave miles due south of the 
boulder, and another about the same distance north. A 

The blocks locally termed in South-Western Devon “ Whita- 
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kers”, are described inthe repo They are composed of 
white opaque quartz, havifig in some cases a laminated structure, 
and traversed occasionallygwith veins and of the same 
material, That the blocks have travelled a considerable distance 
cannot be doubted ; and that their transportation was not effected 
by the action of water only appears proved. The blocks are all 
more or leas rugged a sub-angular, although without any 
decided traces of glacial polish or scratches, hey occur most 
plentifully ofthe higher ground, 

They have so largely utilised by the farmers and for 
artificial rockeries that it is to be feared, unless care is taken to 
prevent it, those now remaining on the spots they have so long 
occupied undisturbed may altogether disappear. 

The report concluded with an appeal to lotal observers to 
report upon the erratics still unrecorded before the work of 
destruction is completed, and evidence throwing light on dificult 
problems of glacial geology is destroyed. 


Report on the loration of Caves in the South of Ireland, 
Prof, A, Leith Racor Ap a Report tf Mr. R. 7 
Ussher.—Describes caves at Carnigea Gower, four miles south 
of Middleton’ Stalagmite floor -on sandy clay; beneath the 
stalagmite was much charcoal, the roof had an opening to the 
surface, down which much kitchen rubbish had Teeni thrown, 
associated with hamfher stones, dint flakes, iron implements, and 
remains of recent animals, A report was read on the implements, 
by Mr. R. Day, which are of no great antiquity; one piece of 
pottery was believed to have a Roman (capital) letter inscription. 


Report on the Carboniferous Polysoa, by W. G. R. Vine.— 

Ñ es the character of the genus and species and the views 
n they by the earlier workers, and after a comparison of the 

i ee relegates to each of these the precise genera to 
elong. 


\ s - 
Report on ihe “ Geological Record,” by Mr. W. Whitaker.— 
Four volumes have been published, each of which gives an 
abstract-of all geological work done throughout the world, for 
one year ; they contain an average number of 20,200 entries in 
each volume. « 


Sixteenth Report of the Commitice appointed to Explore Kent's 
Cavern, by Mr. Pengelly.—-The deposits passed through in the 
cavern weres— , 






Fé 5 į 
on ara Brack Moutp. Roman Remains (Ovine). 
GRANULAR STALAGMITE, 5 feet. 

Newer Extinct Animals, F 
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Paleolithic (Hyzena). 
Rougher pa STALAGMITE, 12 feet. 

Pe | BREccIA, 


Work commenced in March, 1865, by excavating down to 
4 feet throughout the whole cavern; finished ın November, 
1879, the floor had at that time been so excavated, at a cost of 
1,850/, to the Association, A further grant was then given to lay 
bare the limestone floor ; and subscriptions from private sources 
amounted to 51/, received, which enabled the base of the cave 
deposit to be excavated for a length of 132 feet. Occasionally 
stalagmitic fragments occurred on the base of the breccia, resting 
on the rock, On June 19, 1880, the work was suspended, it 
having only yielded seventeen finds—amongst them a flint nodule, 
which had not been touched by the implement maker—which are 
of greater rarity. Archsologiéal finds were more numerous than 
remains of animals ; the implements correspond to those of the 
oldest river gravels in type. Referred to the good work done 
by Mr. George Smerdon, the foreman of the workmen during 
sixteen years, who has become crippled with rheumatism, brought 
pn by execution of the work, ond suggested the desirability of 
raising subscriptions to purchase for hım an annuity of 10/. a 
year, 


Report of the Commitiee, consisting of Mr. James Heywood, 
Mr. Shaen, Mr. Stephen Bourne, Mr. non the Rah. W. 
Delaney, and Dr, F. H. Gladstone (Secretary), appointed for the 
purpose of reporting whether wt is important that H.A. Inspectors 
of Elementary Schools shouid be appointed with reference to their 
ability for examining the scientific specific subjects of the Code 
in addition to other smatters.—The Committee nominated at 
Sheffield for the purpose of considering ‘f whether it is impor- 
tant that H.M. Inspectors of Elementary Schools should be 
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appointed with reference to their ability for examining the scien- 
tific specific subjects of the Code in addition to other matters,” 
have received a considerable amount of evidence upon the 
subject, and beg to report as follows :— 

I. It has come to their knowledge that the teaching of the 
scientific specific subjects is practically dis by the’ 
incapacity of many of H.M. Inspectors to examme in theme 

2. This incapacity is explained by the fact that the Inspectors . 
are not generally chosen so much for their fitness to judge of 
Pg Seamer work, as on account of their high scholarship, 
or ugh political patronage. 

3. In the opinion of this Committee there might be an ex- 
amining body for H.M. Inspectors, composed of three of the 
most experiented of the present senior Inspectors, associated 
with a similar number of Science Examiners of the Science 
and Art Department. The examination should be thrown opan 
to elementary teachers, and the candidates might be tested in 
the practical work of examination in one of the Central Elemen- 
tary Schools in London, . i 

4. The Committee believe that the opening of the Inspector- 
ship to fully qualified. elementary teachers would tend to raise 
the esprit de corps of the profession, and improve the character 
of both inspector and teacher. ; 

5. The Committee are further of opinion that while a university 
degree may be fitly regarded as a test of scholarship, it is not a 
test of the parti qualifications. for an examiner, and there- 
fore is not sufficient in itself to guarantee the holder thereof as 
worthy the position of Inspector. There appears to be no 
reason why academical honours should be made an indispensable 
condition of appointment. 

6. The Committee recommend that a memorial be ented 
to the Lords of the Committee of Privy Council on Education 
embodying the above conclusions. 

Rot of the Committee, consisting of Dr. Pye-Smith, Prof. 
M. Foster, and Prof. Burdon Sanderson (Secretary), appointed 
Sor the purpose of investigating the Influence of Bodily Exercise ots 
the Ehmination of Nitrogen (the Experiments to be conducted by 
Mr. North).—Daring the past year four series of preliminary 
experiments, each of Sveit weeks’ duration, have been made by 
the Committee on the subject, the expenses of which have been 
met from other funds. In the course of these riments unex: 

ected difficulties oe been encountered relating to method. 

e most serious of these difficulties Mating now been for the 
most part overcome, we are,in a position to proceed with our 
inquiries next winter, and have therefore to request that the sum 
of ee previously granted to us, may again be placed at our 
dispo. 








SECTION A—MATHEMATICAL AND PHYSICAL 


On some Laws which regulate the Succession of Temperature 
and Ramfall in the Climate of London, by H. Courtenay Fox, 
M.R.C.S,—The following paper is an attempt to anstver the 
question: Is there to be found any definite relation between 
extremes of rainfall or temperature in any month or season, and 
the weather of the month or season next following? 

The data used by me are the same as those upon which the 
foregoing paper on ‘‘Synchronisms” is based, viz,,- the monthly 
temperature and rai for the Royal Observatory for sixty-six 
yore 1815 to 1880. In accordance with the principles explained 

me at p. 277 of the Report of the Biitish Association for 
1879, each month is distributed under the five heads of tempera- 
ture—according,as it was very cold, cold, average, warm, or very 
warm ; and under the five heads of rainfall—according as it was 
vi A 3 ave wet, or very wet, « 

ae Se e ee tables, which show, for each month or 
season which is classed under one or other of the extremes of 
rainfall or temperature, the character, in these respects, of the 
month or season next following. 

A careful study of these tables enables us (whilst omitting alt 

those results which are of an ambiguous character} to state the 
following definite propositions :— 
e I. A gid spring is very prone to be followed by a cold 
summer, a cold summer tends to be followed by a gold autumn, 
and a cold autumn has a slight tendency to he sucteeded by a, 
winter of low temperature. 

2, Warm summers are generally fallowed by warm autumns. 

3. In no fewer than eight out of the twelve fRonths (that is in 
tvery one except Feb , March, May, and October), vy laqa 
temperature tends to be prolonged into the succeeding month, 
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4. If June, July, August, or December be warm, the next 
month probably be a warm one also. 


5. Two months, June and July, tend, when very dry, to be 
followed by dry ones, On the other hand, a dry August indicat 
the probability of a wet September. ~ 

6. A wet December is apt to be succeeded by a wet January. 

In addition to the foregoing, there are also a few instances in 
which the rainfall of certain months appears to be definitely 
zeaten to antecedent extremes of temperature, and vice verså, 

us t 

7. If August or Seplember be warm, the ensuing September 
or October inclines to be wet, If, on the other hand, September or 
November be cold, the succeeding October or December is likely 
to be a dry month, 

8. If February, June, or July be very dry, the next month has 
a strong tendency to be wam. 

9. If January, March, or April be wet, we may also expect 
the next month to be a warm one. But a wet May or July 
gives a strong probability of cold weather in June or August 
respectively. 
© Mr. W. H, Preece read a paper On the Best Form to give to 
Lightning Conductors. The question was whether the lightning 
conductor should be a sold rod, or tubular, or flat. Snow 
Harris, Prof. Henryp M. de Melsens, and M, Guillemin advo- 
cated straps of t surface. Faraday strongly maintained thet 
there was no ady: e in strap or tube forms, as the surface 
does nothing in conducti e curent. Mr. Preece had 
obtained the use of Dr. De La Rue’s magnificent batteries, and 
had procured conductors of equal material, 1 , and weight, 
but differing in form. A condenser charged from 3,400 cells 
afforded a very powerful source of electricity, more forty- 
two microfarads being thus available to produce an enormous 

k. Experiments made by heating and defi ing wires 
rough the different conductors left no doubt that these dis- 
charges do obey the law of Ohm, and therefore that the 
additional surface of flat and tubular conductors is of no 
advantage in their conductivity. 

Prof, Osborne Reynolds rather doubted the conclusions of 
Mr. Preece, on account of our not knowing the conditions under 
which the electricity passes from the air into the surface of the 
conductor. Prof. Ayrton thought the experiments should be 
tried with much greater difference of yenta, The 3,000 
cells would not produce asfree spark of mòre than {y of an inch 
long, whereas flashes of lightning might extend over miles, 

Mr. Preece, in replying, pointed “ont that increased surface, 
though increasing its inductive capacity, did not add to its 
efficiency, which depended only on its conductivity. 

Mr. Preece also communicated an observation on the peculiar 
behaviour of copper wires, Very powerful discharges of electri- 
city were, found to increase the conductivity of newly-drawn 
copper wires by an appreciable percen e. Leaden wires 
showed no such changes. In the su Seca debate it appeared 
that the opinion was that the effect of the first current was to 
anne pine 

On ecessity for a regular Inspection of Lightning Con- 
ductors, by Richard Anderson, F.C.S., oo ee CE The 
author referred to a paper by M. W. de Fonvielle, ‘On the 
Advantage of keeping Records of Physical Phenomena connected 
with Thunderstorms,” read before this iation in 1872. M. 
de Fonvielle recommended to the attention of the members the 
steps which had been taken by the French Government for ob- 
taining information rogaine erstorms, and suggested that 
the Association should institute some organisation for the collec- 
tion of such data; arguing that it would be of much value to 
science, as well as to the public. Nothing, however, has been 
dong by the Association since 1872; and the author not only 
confirmed the conclusions at which M, de Fonvielle arrived as 
tor the desirability of collecting such data, but was of opinion 
that the organisation should go further, and arrange for a regular 
inspection of all public buildings which had lightning-condactors 


applied. 
The necessity for this he demonstrated by adducing a number 
of striking cases where damage, more or less severe, had occurred. 


to buildi even though having lightning-conductorse attache 
to them. cases now cited, he explained, were supplementary 
to those comimunigated in hjs paper on a similar subject to the 


Association ın 1878. A few of the cases were as follows :—~ 

In Octgber, 1878, an eleyated building situated at the back of 
Victoria Station, Gecupied as a furniture repository, was stra 
bg lightning and sustained damage, qJthough furnished with a 


æ 
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-inch by 4-inch copper band om and a tube of 


merely that rods of 


glass tube containing liquid sulphurous acid filled to a sufficient 
eig: 








-inch diameter msing above the irdh crestings on the tower. 
The lightmng shattered the cres and bent the point of the 
lightning-rod, besides doing other damage to the building. On 
testing, the author found the resistance very great, and on 
opening out the earth-terminal found it imbedded in concrete, ~ 

on June 26 last, lightning struck All Saints Church, Lam- 
beth, doing considerable damage, although there a f-nch 
diameter copper-rope conductor on the west etigi a copper 
tube msing 18 inches above. A stone cross abont 50 feet from 
the conductor was thrown down, injuring the roof of the north 
aisle, On testing the conductor, the author found that it had no 
“earth” whateyer, the rope being simply placed in 2 inches of 
loose rubbish. The copper was of very inferior quality; cons 
ductivity being 32°10 per cent., or about double that of iron. 

The author quoted also a few cases from his recent work on 
‘*Lightning-Conductors, their History,” &¢ :— 

In August, 1878, the Powder Magazine at Victoria Colliery, 
Burntcliffe, Yorkshire, was struck by ightning, though furnished 
with a conductor, 13 feet above the bni ding, and terminating in 
13 feet of clayey soil. The building was blo 
testing the conductivity of the copper, it was found to be 39°2,' 
instead of 92 to 94 per cent. The conductor was insulated from 
the building and from a large ixpn door, which it ought not to 


have been, 


The author concludes from this evidence that it is not-sufficient 


it is necessary that 

inspected, to see if they are in good order, so as to be really 

efficacious, A 
Sir Wm. Thomson gave a communication On « Met 


Loy 
d of 
Measuring Contact Electricity, Sir W. Thompson had i 


evised 


this method at the time when Hankel published his résults in 


1861, A method identical with it had lately described 


by M. Pellat, and consisted in employing a small motive 


force in connection with a dividing resistance slide, to give a 
counterbalancing electromotive force to that produced by contact.. 

Sir W. Thomson next described 4 Method of Determining 
without Mechanism the limiting Steam-Liquid {Temperature of 
a Fluid. This was a simple apparatus, consisting of a closed 





ht to insure that the liquid in the lower half will to 
the top. Prof. W. Ramsay criticised the prdposal, and stated 
that he had found an apparatus in which a screw was employed 
to produce increase of pressure instead of using the expansion 
of the liquid itself, ith this apparatus he had repeated 
Andrews’ research on a large number of substances. 

Mr, G. F. Fitzgerald read a paper On the Possibility of origi- 
nating Wave-disturbances in the Ether, This was a mathemati- 
cal paper, in which, by comparing the equations of Maxwell’s 
theory of the propagation of electric action through a medium 
with those of direct action at a distance, he deduced the conclu- 
sion that electric currents and systems cannot originate in the 
ether such disturbances as those of light. 

Mr. R. M. Shida gave an account of A New Determination of 
the number of Electrostatic Units in the Electromagnetic Unit. 
The value VY of this ratio he deduced was 294'4 X 10%. 

M. Wilfrid de Fonvielle exhibited his magnetro-electric gyro- 
scope, which has been already described in our pages. 

M. Janssen sent a communication to the Section, which was 
read by the Secretary, upon his recent researches On the obtain- 
ing Positive Photographs by Prolonged Exposure. 

KA Wiesendanger showed a new electromotor, which will be 
described hereafter in our pages.* 

Mr. Philip Braham exhibited an ingenious adaptation of lime- 
light for microscopic illumination, and also described a simple 
instrument for detecting polarised light. 

On the Best Form of Magnet for Magneto Machines, by W. 
Ladd,—At the British Association meeting at Dundee in 1867, I, 
made some remarks upon different forms of magnetssand exhibited 
these diagrams, showing, by the ‘“‘lines of force” naturally 
arranged, the great superiority of the circular magnet where an 
armature is to be employed. 

Since that time some thousands of that form of magnet have 
been made for medical, mining, and other posa: 

Some months ago, in conversation with M. Bregnet of Paris, 
I showed him these same diagrams, and he was very much 
impressed with their impoftance ? he has since then constructed 
a machine, using the Gramme armature, and with a smaller 
quantity of steel in the magnets he has made a far more powerful 


wn to pieces, On,“ 


f 


f 


copper should be attached to a building, but ~ 
er being fixed they should be regularly” ° 


kd 
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machine than hitherto co cted with either the Jamin or the 
ordinary horse-shoe form. § It is also more symmetrical in 
ap nce, and occupies less space. 

With this machine p can heat to incandescence nineteen inches 
of platinum wire by four turns of the handle, while to heat four- 
teen inches of the same size wire by a machine having a Jamin 
magnet it tool ten qamis of the handle, 

0 





Mr. Botto lowed ap. bis report with ‘a paper On 
the Elasticity of Wires. is paper related the effect of 
adding loads gradually to a wire which carried a load, and which 


was found to increase in the limit of breaking strain when longer 
times were allowed to elapse between the successive increments of 
the load, A charcoal iron wire which bore a load of 41 lbs. 
when suddenly loaded would support 52 lbs. after having borne 
the load of 41 lbs, for 790 hours, Some remarks were made by Sir 
W. Thomson and by Dr, Siemens, who referred to some recent 
experimente made in Germany of the stretching of wires and 
of steel, which tended to show that protracted tensile strain 
affected the chemical condition in which the carbon of the steel 
as combined with the iron init. Mr. J. E. H, Gordon referred 
tò the connection between the mechanical and magnetic 
properties of steel under different conditions, 
the Comparisonsof Delinayon Magnetographs at various 
Places, by Prof. W, G. Adams.—This paper was accompanied 
by diagrams of simultaneous ignetic disturbances at St. 
Petersburg, Kew, and Vienna, showing that many of the sudden 
etic disturbances occur simultaneously over yery great areas, 
t that in some cases the variations were in opposite directions, 
the debate which followed Sir Wm. Thomson spoke of these 
tions es beginning to open outa glimpse of the true cause 
magnetic storms. He observed that if similar records of 
magnetic elements, inclination and intensity, could be 
we should know definitely whether these disturbances 
o any changes of the magnetism of the earth itself, or 
were due to an external tic action. Mag- 
tions had been gomg on for forty years, and it was 
al more had not hitherto been done. He also 
d connection between aurore and magnetic 
Glaisher and Staff Commander Creak mentioned 
magnetic disturbances. Capt. Creak recalled 
f the Arctic expeditions of 1875-6, when a 
vas observed within forty minutes, the Kew 
chronously a smaller fluctuation, He argued 
that an observing station in a more northerly latitude was 
ne . Mr. W. H. Preece recounted a magnetic and 
electrical storm which affected Ireland and the west of England 
on August 12. Magnetic disturbances always were accompanied 
by earth currents which affect the telegraph-wires. The same 
storm affected even the Atlantic cables and the Cape cable. He 
believed they would be found to have affected the whole earth. 
The electromotive force on this occasion, through the Atlantic 
cable, was about as great as that of 300 Daniell’s cell, or more 
exactly one volt per 6'6 miles, Capt. Creak also exhibited the 
new Admiralty charts of the magnetic variation for 1880. 

Prof. G. H. Minchin read a communication On Photoelectricity. 
He had obtained feeble currents from two silver plates coated 
with sensitive films of iodide, chloride, or bromide of silver, 
dipping into a common fimd, and then one of them exposed to 
the hig! t., He had also observed that preparations of fluorescent 
and phosphorescent bodies upon silver plates acted similarly. 

Prof, Silvanus P, Thompson gave a paper On Electric Con- 
vection Currents, pointing out their ogies with true conduc- 
tion currents, ae of currents*of electrolytic conductivity in 
respect of electro-magnetic phenomena. e application to 
ring-figures produced by disruptive convection and by electrolytic 
conduction was considered, and their deformation in the magnetic 
field, It was pointed out that considerations of a similar nature 
had been advanced by Prof. Ayrton at an earlier date. 

Experiments on Thin Films of Water, with regard to the 

- Absorpiton of Radiant Heat, by the Hon, F. A. R. Russell.— 
The experiments, the general results of which are given below, 
were made with the object of ascertaining the diathermancy of 
water in very thin films, and these experiments afforded inciden- 
tally an opportunity of observing the behaviour of films subject 
to varymg conditions, 

The arrangement of instruments was similar to that illustrated 
at p. 383 of Prof, Tyndall’s * Heat As a Mode of Motion,” 
The instruments used were: a dead-beat mirror galvanometer 
and scale, thermopile, and a screen. The soap film was carried. 
by a piece of a cork sole perforated by a hole slightly larger than 
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The sources 





the hole in the screen, abont 14 inch in diameter. 
of heat were (1) a copper or iron ball heated from behind by a 
small gas flame; (2) a gas fame froma Bunsen burner and (3) 
a hydrogen flame in air. 


The was mostly made from a solution of about half a 
drachm of shavings of Castile soap, dissolved five to fifteen 
minutes Am about five cubic inches o water, i ee F. ET: 

e soon after bei laced pef i at the orifice 
in the screen, exhibited coloured e which descended in 
regular succession until the last band appeared, which contained 

right blue line. The descentof the bands continued at a 
slackened rate till the grey, and finally the black, occupied & 
portion of the upper half of the film, which half was alone 
subject to experiment. A condition more or less of equilibrium 
then prevailed, the tension of the black portion counteracting the 
force of gravity. A light yellow or bronze was always the last. 
colour to appear, and preceded the white or grey, which again 
was succeeded by black, When there was any black in the 
film, the bursting of the film was marked bya slight click or 
snapping sound. The best films lasted frequently between ten 
and thirty minutes, and sometimes the black portion alone was- 
under observation fifteen or twenty minutes. 

The following table shows the absorption per cent, for each of 
the three sources of heat, and the thickness of the film, as derived 
from a table in Watt’s .“‘ Dictionary of Chemistry,” giving 
Newton’s thicknesses of thin films of air, water, and glass, A 
table in Cooke’s ‘‘New Chemistry” gives the thicknesses of 
soap-films as considerably greater those stated in Newton’s 
table. The “light film” of Cooke corresponds to my ‘‘grey,” 
and his ‘‘grey” to my ‘‘ fine grey.” Newton’s “white” corre- 
sponds to my “‘grey.” ‘The refractive index of the solution 
used by me was 1°34 and 1°35, a little higher than that of pure 
water. 

















man (SEE 
State of Film Metal. | Gas |¥oo|g aad 
a8 a 
AES 
Last band alone... MM... 9? | 8? | — | 83 
Bronze... aae ee ae ee ee | OME LO 5'2 
All grey (white)... se ea 0 | E7 — 4°5 3'9 
Fine PAE E S T aa 34 | — 13 
Half prey, half black... seo o | — 29 | — 2° 
Two-thirds black, one-third grey | — r6 | r6) r 
Half fine » half black... ... | 0'7 — — 1°34. 
Black and slight fine grey... ... | — — 12 
Fme grey and black, or all black | 0'29 | — — oys 
All black na eve tee abs, vas | O29 | eS | 0% 

















SECTION B-—-CHEMICAL SCIENCE 


On the Influence of Water on the Union of Carbonic Oxide with 
Oxygen at a High Temperature, by Harold B, Dixon, M.A.-~~ 
The author obtained the gnrious result that a mixture of carbonic. 
oxide and oxygen in such proportions as to form carbon dioxide, 
when free, or nearly free, from water, does not explode, either 
by a direct discharge from a Leyden jar or when sparks are 
passed through ıt from a Ruhmkorff coil, By allowing a minute 
portion of aqueoug vapour to mix with the gases, osion im- 
mediately takes place on the passage of the spark. In presence 
of a very small trace of water, combustion takes place, hpt 
slowly, not with explosive eni The author suggests as an 
explanation the following equations :— 

CO + HO = CO; + Ha 
H, +O =H,0. 

Prof. Williamson suggested that it would be interesting to 

determine the inferior limit to the power of water vapour im 
causing an explosion, and that Mr. Dixon would probably extend 
hif researcle in this direction. . 
e Prof. Harcourt pointed out that various other similas instances 
are known, among others the impossibility of causing union of 
calcium oxide and carbonic anhydride, in absence of water, and. 
the refusal of dry chlorine to act on hot®odium. a - 

Mr. Thomas noticed that in mixtures containing large amoun 
of marsh-gas the presence ef water vapour also influenced thee 
rapidity of explosion. 
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Prof, Silva remarked that the influence of diluents may have a 
contrary effect from that of water-vapour, and that the question 
is worth investigation. 

Metallic Compounds containing Organic Radicals, Part I., by 
J. Sakurai.—The author has succeeded in obtaining a compound 
of methylene iodide, CH,I,, with mercurous iodide, Hg,I,, of 
the formula CH,IHglI. É is a white crystalline substance, 
insoluble in water, cold alcghol, ether, chloroform, and ethylic 
jodide. It is soluble in boiling alcohol and in methylene iodide. 
It melts at 108°-109° C, 

Besides this substance, another, insoluble in all ordi sol- 
vents, is produced, which possesses the formula CH,(Hgl),. 
Chlorine and bromine act on these substances, forming methy- 
lene chlorides or bromides, and halogen salts of mercury. The 
author proposes to attempt to produce the zinc and sodium 
analogues of this body, 

On some Relations between the Atomic Volumes Certain 
Elements and the Heat of Formation of some of their Com- 
pounds, by Walter Weldon, F.R.S.E.—It has been observed 
that the heat evolved by the union of chlorine with a metal is 

eater than that of bromine, and that the heat given off by 

romine is greater than that by iodine. In a similar manner 
oxygen gives off mofe heatthan sulphur. Berthelot has observed 
that positive elements obey the same rule, but that there are 
some exceptions caused diverses circonstances tial connues. 
That the heat of combination is invyčrsely proportional to the 
atomic weights of the reacting elements is sometimes the case, 
. but is not a general law; but on comparing the heat evolved by 
combination of positive elements with their volumes, a direct 
numerical proportion is observable. To this law there are two 
exceptions, viz. cadmium and manganese, Cadmium is usually 
classed along with zinc and magnesium, although it closel 
resembles indium, It compares with magnesium, but not wi 
zinc. The atomic volume of cadmium is greater than that of 
zinc, yet the heats of formation of its chloride, oxide, &c., are 
less than those of zinc. The heat of formation of indium com- 
ponnds, which have not yet been observed, should be greater 
than those of zinc. In the same way the heats evolved during 
formation of compounds of manganese are greater than those of 
iron, yet the atomic volume is less. Either this case is excep- 
tional, or manganese does not belong té4he iron group. 

In over 100 instarfee’ it has been o ed that molecular 
heats of formation of elements of the same group divided by the 
atomic volumes of the electro-negative elements give numbers 
aa identical with, or bearing some sımple relation to, each 
other. 

After some complimentary remarks from Prof, Williamson, 
Prof, W. Ramsay pointed out that the heats evolved by the 
combustion of allotropic modifications of carbon and hoephsrus 
bore the same relation to each other as their specific volumes, 
and hinted that the heat evolved by the combination of elements 
of the same group with other elements bore some remarkably 
simple proportion to the relation of the number of atoms in 
the complex molecules of the solid elements, 

On the Specific Rotatory Power of Cane and Invert Sugar, by 
Alfred H. Allen.—The author points out that on inverting sugar 
its welght is increased by absorption of water, and that allowance 
is not usually made for this fact. Heehas therefore calculated 
the following corrected table for S, :— 


Sj. 
Cane-sugar ca wee io + 738 
Invert ; ae ~ 25°6 at 15°C, 
Dextrose ... + Fa 
Leevulose... ~ 1088 at 15° C. 


‘Tie deviation for a plate of quartz 1 mm. thick is under similar 
conditions 24° for its transition tint, and 21°66° for the sodinm 
ray. Hence the corresponding values for Sp may be calculated 


by multiplication by 21°66 0°9025, 


On the Identification of the Coal-Tar Colours, by John Spiller, 
F.C.S.—The process recommended is the action of sulphuric 
acid on the dyeing matenal, taken in conjunction with the 

roduced on, and the tendency to dye silk, wool,*or cotton. 

e most #markablereactions are the following :—Magdala-rede 
with sulphuric atid gives # blue-black ; Saffranin, a grass-green, 
becoming indigo-blue on strongly heating; Chrysoidin, deep 
orange, i t to let on heating ; Alizarin, ruby red, 
or pafon; ine, golden yellow; Primrose (naphthalene- 
Yellow), first yellow, then colour @ ; iline, 
brown fluorescence; Aurine, yellowish brown; Atlas-orange, 
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rose-colour, changing to scarlet o eating ; Atlas-searlet, no 
alteration ; Biebrich-scarlet, R, bfhe-black; ditto, B, blue- 
green ; Aniline-scarlet, permanent golden yellow ; Indulin, slaty 

lue to indigo ; all violets give a yellow, or brownish yellow ; 
Phenyl and diphenylamine blues, dark-brown solutions ; Iodine 


and malachite greens, bright yellow solutions, the former giving 
off iodine on heating; lastly, Cıtronme, a pale cinnamon or 
neutral tint. . 


On the Density of Fluid Bismuth, by W. Chandler Roberts, 
F.R.S., and Thomas Wrightson, C.E,—The density of bismuth, 
just molten, was determined by a modification of the usual process 
for determining the specific gravity of liquids devised by Mr. R. 
Mallet, and was found to be 10°039, as a mean of three experi- 
ments. By an apparatus termed the oncosimeter, which admits 
of the weight of a ball of metallic bismuth being taken in ‘ 
molten bismuth by means of a delicate spring balance, its mean 
specific gravity deduced from six experiments was found to be ʻ 
10°055 ; that of solid bismuth is 9°82. ae 

On Crystals of UgHSO, by P. Braham.—Mercury, when left / , 
in contact with sulphuric acid for two years, deposits extremely 
deliquescent crystals of the above formula. 

On the Treatment of Complex Ores containing Zinc, by E, D. 
Parnell,—The presence of zing renders the extraction of lead 
and copper from their ores so difficult that manufacturers reject 
them ; nor are zinc ores containing less than 25 per cent. of zinc 
adapted for the extraction of that metal. 

Further Notes on Petroleum Spirit and Analogous Liquids, b 
A. H. Allen,—To distinguish petroleum spirit from s 
naphtha and from benzene, mix one volume of boiled carbo, 
acid with three volumes of these liquids, The earbolic 
refuses to mix with the former, but mixes with the two 
On similar treatment with coal-tar, pitch, petroleum spi 
shale naphtha do not mix, whereas benzene does. Wi 
acid, burning oil from shale can be distinguished from 
the burning oil from petroleum, for the former is n 
whereas the latter turns violet, and partially mi 
warmed, crystals of carbolic acid separate on 
treatment with nitric acid and with bromine, it 
naphtha from petroleum contains 80 per cent. 
20 per cent. of olefines; photogene, 55 to 
paraffins, and that wax consists entirely of 
shale naphtha contains 75 to go per cent. of o 
from the same source, 60 to 65 per cent. of 
the Inbricating oil consists entirely of olefines. 

On the so-called Normal Solutions for Volum 
A. H: Allen.—This communication was a reco: 
the various different meanings of the term “n 
away with, and that a normal solution be und: 
containing in 1,000 cub. cents. such an amount o qouoidal @ 
as will combine with, replace, or oxidise one gram mene 

On the Dedermination of the Loss of Heat in Q 13 ba 
arising from Incrustation, by William Thomson.— poq 



























of JO woKoagop 
SUQTBAINSqO Əy 
Wappns Jo soso 
[N suos 
aq} 0} POLIP 


consists of evaporating the various waters in vessels e ten vend 
equal surface of each, care being taken to-keep the to Yo 3 

constant by means of a constant supply. er a give’, Y 
the remainder is measured and the ratio calculated, epaalt 3° 


incrnustation greatly impedes evaporation. 

On the ig ae of the Ink used in writing Letters and 
Documents as Evidence-in Cases of Libel, Forgery, &c., by W. 
Thomson, F.R.S.E.—The author has observed that different 
specimens of writing give different coloured reactions with 
various reagents, such as sulphuric, hydrochloric, nitric, or 
oxalic acid, or by caustic soda,*solutions of bleaching-powder, 
and chlorides of tin. Such differences may be of use in detect- 
ing forgery, for the change of colour affords evidence as to 
whether all the writing has been performed with the same ink. 

The Effects K4 Magnesia on Vegetation, by Major-General 
Scott, C.B., F.R.S.—The author's conclusion, drawn from 
numerous experiments, is that there is overwhelming evidence 
against the notion that soil naturally contains so much magnesia 
that an extra supply will be of little or no benefit, There are 
strong grounds for supposing that magnesia, like phosphoric” 
acid, is not only an essential ingredient of plants, and aids in 
their nutriment, but also that it determines the beneficial action 
of other ingredients. : 

On the Action of Oils on Meals, by William H. Watson.— 
Most oils attack copper &nd iron, but not to the same extent. 
Some act much more on copper than on iron, and vice versd. 

On Bleaching-Powder Residues, by J. F. W. Wodges.—To 
extract active chlorine from 10 grains of bleaching powder, so 
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thatit does not react with ch paper, 5,000 cub. cents. of 
water are required. Even $en it reacts with iodine and starch. 
The amount of residue varied between 22 and 30 per cent. of 
the total quantity of bleaching powder. This 1esidue, on treat- 
ment with acid, evolved a minute amount of actrve chlorine ; the 
residue, applied to cotton and treated with acid, has no bleaching 
a Oe uke Cotas of the Eastern portion of the South Wal 

On the of the Eas ion of t es 
Basin, and wend Composition, by J. W, Thomas, 

On the Refraction Equivalent of Diamond and the Carbon 
Compounds, by J. H. Gladstone, Ph.D., F.R.S.—The specific 
refractive energy (that is, the refractive index - 1 divided 
by the density) of numerous compounds of carbon was deter- 
mined by Gladstone and Dale in 1863. From their experiments 
it was found that carbon uncombined, as in the diamond, and 
also in combination with hydrogen and oxygen, has a specific 
refractive energy of 5°0, Yet in compounds of the aromatic 
series, where several atoms of carbon are united by more than 
one bond, the refraction equivalent is raised about 2'0, This 
does not embrage the facts that the terpenes have a refraction. 
equivalent lying between 2 and 4 over the caleulated numbers ; 
that the cinnamyl compounds also show abnormality ; and that 
hydrocarbons containjng a grestey number of atoms of carbon 
than of hydrogen increase in sehactive energy at a rate more 
rape than theory demands. Thus naphthalene shows a surplus 
of r6°4, anthracene of 31°7, and pyrene of 43°6 over the calci. 

ted numbers, 


-bù Dr. Bedson, who has been recently investigating the subject 


M™ conjunction with Mr, W, Carleton Wiliams, remarked that 

cient alloyance had not been made for dispersion in the last- 
mentioned instances; that from their experiments they have 
found\the degree of concentration of the soluton to exercise a 
marked influence; and he suggested that in naphthalene, 
anthracene, and pyrene, the molecules are much more complex 
than in benzene, for several groupings of carbon atoms are 
noticeable, among them two groups in which an atom of carbon 
is united to other atoms of carbon by all four bonds. 

On a New Process for the Production from Aluminous Minerals 
of oe of Alumina from Iron, by J. W. Kynaston.—After 
a preliminary sketch of the various methods of preparing sul- 
phate of alumina in a state of greater or less purity from various 
minerals containing it, the author describes his own process for 
preparing it free from iron from bauxite, a silicate and titanate 
of alumina and iron. This he does by treatmg it with a mixture 
of oxalic and hydrochloric acids, allowing it to stand for a 
week or ten days. The insoluble portion is freed from oxalic 
acid by repeated washing, and the residue converted into sul- 
phate of alummma by treatment with sulphuric acid, This pro- 
duct is almost free from iron. The oxalic acid is recovered by 
precipitation with lime, and subsequent decomposition of the 
salt with sulphuric acid. The expense of this process has pre- 
vented its adoption. The author has now devised a process 
whereby the iron is precipitated as arsenite, and then by 
means of carbonate of lime neutralising any free acid, and 
at the same tithe producing some tetrabasic sulphate of 
alumina, The remaining ferrous iron is then removed by addi- 
tion of ferrocyanide of hme. The blue precipitate is induced 
to settle by addition of a little ea eee ofin or zinc. Excess 
of arsenic is precipitated with sulphide of lime, This process 
is at present in operation at St. Helen’s. : 

On a New Process for separating Silver from Copper Ores and 
Reguluses, by William Henderson.—This process is applicable 
to calcined Spanish pyrites containing a large 
arsenic before calcination. ‘The ‘‘raw regulus,” when fused 

ith 20 per cent. of its weight of sodium bisulphate, yields 
metallic silver in large amount. The iron and co are con- 
verted into oxides, while the silver remains as sulphate, and may 
be extracted from the residue with water. The process has as 
yet been worked only on a small scale, 


SECTION C.—GEOoLOGY 


Notes on the Submarine Geology KA the English Channel off the 
Coast of South Devon, by Mr. A. R. Hunt, F.G.S.—Attention 
was called to the presence of large detached blocks of stone over 
an area extending from S.S.. of the Start to S. of the 
Eddystone. One of these blocks in Torquay was stated to 
weigh 9} cwt., another not landed measured 3 feet 6 inches. 
They confisted of granite, conglomeritc grit, serpentine, and. 
abbrogubbon. . 


proportion of 


A paper Or the Sits of a Palaohthic Implement Manufactory 
at Crayford, Kent, by Mr. F. C. Spurrell, was read by Prof. 
Dawkins. This occurred in brick-eaiths containing a large 
number of extinct mammalia, and on the same horizon with them. 
They were probably manufactured on the spot, by the old dwellers, 
and belong to the same type as the implements of St. Acheul, 
Many of the specimens when found were completely shattered, 
and the ents were united by Mr. Spurrell. 

On the Island of Torghatten, Norway, and on the Influence 
of Foints on Denudation, by Prof. W. . Sollas. Describes 
a conical or hat-shaped mountain, traversed by a tunnel 600 feet 
in length, through which the light can be seen. ‘The rock is com- 
pact gneiss, roche moutonées occur up to the level of the platform, 
which termmates slightly below the entrances to the tunnel, 
which are somewhat lower than the centre. Attributes its 
origin to mechanical disintegration, aided by joints. 

On the Contortion of a Quarts Vein in Mica Schist from Bodo, 
Norway, by Prof. W. J. Sollas. Describes excessively contorted 
band of quartz between foliation planes. 

On the Geological Age and Relations of the Sewalth and Pikermi 
Vertebrate and Invertebrate Faunas, by W. T. Blanford.—The 
deposits from these two areas have both been referred to the 
Miocene, and contain an analogous fauna. *The Sewalik beds 
area poition of a great Tertiary area crossing India from Assam 
to Sind, The lower beds are nummulitic and marine, the upper 
series entirely freshwater, “ Of 48 genera in the Sewalik fauna, 
with 93 species in the Siwalik area, 12 are peculiar, 4 genera do 
not occur higher than the Ewopean miocene, 25 genera are recent, 
including cats, dogs, beus, true elephants, antelopes, and sheep. 
The lower Manchhar mammalian fossils were shown to be older 
than the Sewalik series, but are newer than the U. Miocene, 
and therefore the Sewalik series is referable to the Pliocene. The 
Sewalik fauna contains six reptiles, of which three are still living. 
Ruminants are numerous in both the Sewalik and the Pikermi 
deposits ; the latter rest on a bed with Pliocene marine mollusca. 
Suggests as the climate grew colder in Pliocene times the 
Miocene mammals migrated southwards. , 

On the Relations to be established between Coast-line Direction 
represented by Great Circles on the Globe and the Localities 
marked by Earthquakes in Europe, by Prof. J. P, O’Reilly.— 
Refers to the rectilinear Mfirection of coast-lines as that between 
Carnsore and Wicklow heads, this if pf®duced and regaraci as 
part of a great circle which passes through the Dykes of Southern 
Scotland and corresponds to the east coast-line of Scotland north 
of the Firth of Tay, the Carnsore coast-line direction being 
strictly parallel to the strike of the rocks west of it, and of the 
termination of the great masses of granite of Kilkenny. Refers 
to the linear direction of the limit of earthquake-movement in 
Southern Sweden, and he suggests the similarity of direction in 
coast-lines and the boundaries of earthquake-movement have 
the relation to each other of cause and effect, the coast-line 
being the result of slips along the lines of weakness producgd by 
earthquakes, , 

On the Sandstones and Grits of the Lower and Middle Series 
of the Bristol Coal-fields, by E, Wethered,—These carboniferous 
sandstones are composed of angular grains, those of the Mill- 
stone Grit bei e least so. He describes an intermediate 
stage between grit and soft clay as “hard duns,” of a hardness of 
7, being arock that scratches glass. The Brandon Hill grit yielded 
on ane 98's per cent. of silica; it is used for mining pur- 
poses and for brickmaking. The thickness of the Pennant grit is 
970 feet, associated with coal-measnres of 2,000 feet thickness, 
He regards the “‘Pennant grits” as a local deposit, and as 
occurring on more than one horizon, The “ Duns” contain 
moie alumina, and he considers the silicates (except the silicates 
of alumina) by the action of carbonic acid gas. 

A paper On the Fhatus said to have been found in the Rocks of 
West Cork, by Mr. G. H. Kinahan, was read, by Mr. Ussher.— 
The following classification was given :— 


GRIFFITHS PROF, JUKES Pror, HULL ‘ 
Carbonif slate, | Carboniferous slate. | Carboniferous slate 
E e and Soha eta grit. 
Yellow Sandstone. | Upper Old Red. Kiltorean . 
“Old Red Sandstone. | Lower Old Reda l Glengariff beds (Silu- 
Silurian. Glengariff grit. : rian). 
The author rejects Prof. Hull’s view, that an #mportant hiatus 
and anconformability occurs above the Gl beds, &n& he, 


considers that a complete “sequence of formations occurs from 
the Silurians up to the Carbomferous, = 
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Note on the Range of the Lower Tertiaries of East Suffolk, by 
Mr. W. H. Dalton, was read by Mr. Whitaker.—Describes 
sections obtained in deep wells and borings through the drift. 
One at Yarmouth proved the chalk to be 500 feet from the 
surface; between the drift and the chalk there being no less than 
300 feet of Lower Tertiaries. These wells also prove the surface 
of the chalk to be an inclined plane beneath the Tertiaries, and 
the surface of the Tertiaries beneath the drift also obeys the same 
law. At Brandfield the chalk was found at 48 feet below the 
mean sea-level. 

Proof of the Organic Nature of Eosoon Canadense, by Mr. 
Charles Moore,—Refers to the opinion of Prof. Moebius, of Kiel, 
of specimens supplied him by Dr. Carpenter, that the eozoonal 
structure is referable to the mineral kingdom, which view is also 
taken by Dr. Otto Hann of Ruthlengen, and describes his own 
examination of a specimen of Laurentian rock from Canada, 
supplied him by Dr. Carpenter, and of others by Mr, J. Hind. 
A specimen weighing twenty grains was decalcified and placed in 
stoppered bottles in water filtered thi ough asbestos ; this when mag- 
mfied was found toreveal a clear siliceous-looking fibroid growth of 
organic structure of black gum and olive colours. These curled 
fibres can only be compared to a bit of polished golden wire, 
They are formed of three round golden close-set columns, It is 
not a inc shell, for when dry it is ngid; but when mojet, 
arrid and curled specimens are flexible. They are not unlike the 
pericie to which the capsule of some* Rhizopoda are attached ; 

mt in such a case they must have been devoured by the 
eozoon, which is not probable. In addition there is another 
organic structure, not thicker than a spider’s web, like mycelium 
growth of the present day, and also anomalous bodies, possibly 
the ova, or gemmules of forams. Refers to a similar mycelium 
growth, as in Eozoon found on nummalites; also similar struc- 
tures in the Globigerina of the Challenger dredgings from the 
bottom of the Atlantic. 

On the Post-Terhary and Glacial Deposits of Kashmir, by 
Lient.-Col. Godwin-Austen.—Refers to the work done by Mr. 
F. Drew. The author is of opinion that certain deposits contain- 
ing human remains were deposed by a lake, still existing, but 
formerly of larger dimensions. Refers the older beds to the 
age of the upper conglomerates of the Upper Sewaliks, He 
referred to the deposits at different heigts on the banks of the 
Indus, extending up to <a above the river, forming cliffs 
or bluffs with angular, probably glacial, deposits. The next 
terraces occurred at 120 feet, and these again had still higher 
beds above them, and the author believes the whole of the series 
reach not less than 1,000 feet in thickness. 

On the Fault-Systems of Central and West Cornwall, by J.H. 
Collins.—Fifteen distinct fault-systems, and possibly far more ; 
the older system is newer than the Carboniferous ; when the 
earliest was produced, the country was much the same as it is 
now, The granite juction-faults are always filled up with 
schist; these oldest faults are succeeded by the elvan veins ; 
these*cnt a fissure in the slate rock, which been bent and 
distorted, and often faulted ; these are nearly all of precisely the 
same age, The tin-lodes are the next, followed by a second 
system, crossing .the older in an oblique direction. Of shill 
newer date are the east and west copper veins. The eighth 
system is also copper, known as the Cgunta copper lodes. en 
followed the ninth system, or cross-courses, running north and 
south, generally only containing oxide of copper and quartz. 
The later lodes never contained tin; in the last only quartz. 
The fifteenth set are the ‘‘alluvial faults ;” the ancient alluvial 
tin gravels are traversed by them, e 

On the Geology of the Balearic Islands, by Dr. Phené,—Refers 
todhe cave deposits in the grottos of Antiparos and of the almost 
mountainous dimensions of the external deposits called Pambuk 
Kalesi at Hierapolis, in Anatolia, He describes the superb 
caverns near Arta, la Cueva de la Hermita, in Majorca. The 
southern: portion of the island is Miocene, the more northern 

on the east with a sea-coast of Devonian, followed by 
Triassic and Jurassic deposits, again succeeded by Devonian. 
The cave occurs in a fragment of Miocene cliffs. In its vast 
size and its magnificent columns of uniform thickness it may 
be com with the proportions of Westminster Abbey ; its 
dimensions are er 
and Moorish architecture in their delicate traceries. 

On some Pre-CambriangRocks in the Harlech Mountains, by Dr. 
ee =—Descriffs the Cambrian area of the Harlech Mountains, 
ww 








The considers rocks occur equigalent to the felsitic grow 
of Bangor of pre-Cambrian age, and he believes the Harl 
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vast, and its lines resemble Gothic? 
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rocks of Prof. Sedgwick rest on theg§ ancient rocks, which form 
a part of a very ancient anticlinal, conglomerates at the base 
of the Harlech group being derived ffom the felsitic pre-Cambrian 
rocks beneath. 

On the Action of Carbonic Acid on the Limestone, by Prof. 
Boyd Dawkins, F.R,S,—Caves in the limestone are to be looked. 
upon as subterranean watercourses, which are preduced partly 
by the dissolving action of the carbonic acia ighe rainwater, 
and partly by the mechanical action of streams flowing 
through them. The insoluble carbonate of lime in the rock is 
changed into the soluble bi-carbonate and carried away in solu- 
tion. The additional atom of carbonic acıd, however, is in a 
condition of ufistable chemical combination, and if it be removed 
either by evaporation or by the action of the free current of air, 
the insoluble carbonate of lime is at once deposited. Hence it 
is that some caverns have their walls covered with a drapery of 
stalagtite and the little straw-like pendants from the roof formed 
round the edges of each drop gradually become developed into 
columns of various sizes. The stalagmitic pedestals also rise 
from the floor where a line of drops falls from the roof and 
ultimately unite with the column let down from above. On the 
surface, too, of the pools an ice-like sheet of stalagmite gradually 
shoots across from the sides, and someti where the water is 
still covers the whole surface. Admirable illustrations of all these 
processes are to be seen in the caves of Pembrokeshire, and 
especially in the Fairy Cave on Caldy Island. 


e rate of the accumulation of carbonate of lime depending 


rimarily upon the access of water and the free access of air’ 
th being variable, varies in different places. Sometimes it 4s. 
very swift, as for example in the Ingleborough Cave, baa a 
series of observations by Prof. Phillips, Mr. Farrar, and the aythor 
extending over the years from 1845 to 1873 give the otal rate 
at ‘2946 inch. It is obvious therefore that all speculation as to 
the aniiquity of deposits in cases which are based on the view that 
the a tion is very slow is without value. 

The mountain limestone ravines and passes are to be viewed 
in the main as caverns formed in the manner above stated, 
which have lost their roofs by the various sub-aerial agents which 
are ever at work attacking the surface of thelimestone. If any 
of these be examined, it will be seen that the tributary caves 
open on their sides, and in some cases the rawine itself is 
abruptly terminated by a cavern. 

On a Raised Beach with Diluvial Drift in Rhos Sili Bay, 
Gower, by Prof. Prestwich.—This beach is coextensive with a 
cliff 14 mule in length, at the south-west corner of the peninsula 
of Gower, The cliff is 50 to 80 feet in height, sloping from the 
top to the parallel range of Old Red Sandstone, consisting of red. 
sandstones and quartz conglomerate. ‘The cliff consist of len- 
ticular, rudely stratified, re-arranged material 40 to 5o feet in 
thickness ; contains neither shells nor bones, and rests on a well- 
rolled raised beach, with pebble from the Carboniferous lime- 
stone, coal measures, and other measures, its average thickness 
8 to 10 feet, but occasionally it is piled up much higher; it 
contains shell of Zi#torinus, Purpura lapillus, Turritelæ terebra. 

Prof. Prestwich also read a paper On the G&logical Evidence 
of the Submergence of the South-West of Europe during the Early 
Human Feriod,—Refers to the residual deposits, consisting of 
gravel, fragments of rock, exhibiting little or no bedding; of this 
group is the ‘‘ Warp” of the Rev. Mr. Trimmer, the ‘ Trail” of 
Rev. O. Fisher, the result of great cold and weathering ; ‘‘ Head,” 
by Mr. Godwin-Austen, derived from cliffs during severe climate ; 
others have referred it to the denudating action of ice and snow, 
rain action, and to ‘‘ waves of éranslation.” All these groups 
the author correlates ; in early days all superficial deposits were 
teferred to the ‘‘ diluvial theory” of Dr‘ Buckland. Refers to old 
river terraces proving the gradual wearing away of the valleys ; 
but the author would revive a portion of the old ‘‘diluvial 
theory” for certain other deposits. He groups the Loess, warp 
head, trail, and alluvial deposits occupying the centres of broat 
valleys, into one group, produced by a flood caused by a great 
tempo submergence of the land and its subsequent re-eleva- 
tion, which spread material without rounding the ents, 
Coarse déris always to be traced from higher to lower levels ; 
shells are rare, dé4bris is loca], and these beds cover all others, at 
all levels, Refers to the ‘‘ warp” of the Thames, as difficult to 
distinguish from London clay, gradually becoming more gravelly 
on the lower slopes, and emerging into the ordinary valley gravels. 
The trail lying on the gault of Maidstone was then described, 
capping the hull, and following down the slope of the, hill with 
an increasing thickness on the lower slopes. 
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The “ trail” of the Sever derived from the northern hills is 
spread over the central flat ons, and forms the Cotswolds to 
the east, ‘Head ” is state® to cover all the old beaches of the 
south of England and of Wales, as at Rottingdean, and Berling 
Gap, near Worthing, the low cliff behind the South-Eastern station 
at Dover, both sides of the Bristol Channel, between Calais and 
Blanc Nez, reaghing a thickness of 80 to roo feet, the height 
being limited by the heights of the ground between. e 

often con! erratic boulders, and he refers the raised beach 
to a period during the glacial episode, but at a time when the 
present coast-line had obtained. Sangatte Cliff contains delicate 

d shells and the remains of the mammoth; ground paleolithic 
implements, Others occur at Cherbourg and in tie Isle of Ré; 
between there and Gibraltar none are known to occur, though 
they possibly may be present. 

efers to the clay-gravel or head overlying the raised beach of 
Portslade, between Brighton and Chichester as containing Jand 
shells, palseolithic implements, and bones of land animals; raised 


\\beach and head of Guernsey ; these deposits and others on thé 


\ 






~ French chalk, Belgium, and the Rhine country he considers to 


be due to causes other than the deposition of fluviatile material, 
marine deposits, ice or snow slopes or ice-cap. The débris is 
not a talus, for it slopes as a small angle and increases in thick- 
ness in retreating from the hill fhd slope. The submergence 
destroyed the palzeohthic man and many of the older animals, 
and amounted to more than 1,000 feet. 

Prof, W. J. Sollas read papers On a Striated Stone from the 
jas of Portishead ; On the Action of a Lichen*on Limestone, 
on Sponge Spicules from the Chalk of Trimmingham, 


the Geological Literature of Wales, by Mr. W. Whitaker, 
who gave a list of all the publications that have referred to 
Welsh geology from the seventeenth century to 1873, contaiaing 
more 500 entries. 

Sketch df the Geology of Britsh Columbia, by Dr. G. M. 
Dawson, jun., describes littoral deposits of Miocene age, capped 
by volcanic rocks 1n the Queen Charlotte Islands. Cretaceous 
rocks from the Upper Neocomian to the Upper Chalk, equivalent 
to the Chico group of California, yield the bitammous cols of 
Manaimo ; anthracite occurs at a somewhat lower horizon. The 
alata rocks are contorted and disturbed, and those of 

ancouver Island are probably of Carboniferous age, and are 
associated with volcanic deposits; rocks probably Huronian 
occur in Queen Charlotte Islands, In the Rocky Mountains ae 
Carboniferous and Devonian limestones and Triassic sandstones, 

Notes on the Occurrence of Stone Implements in the Coast 
Latere, South of Madras, and in High-level Gravel and other 
Formations in the South Mahratia Country, by Mr. R. Bruce 
Foote.—The anthor describes high-level (partly laterite) gravels 
of fluviated and lacustrine origin in the basin of the Gatpratha, and 
ee tributaries of the Kistna in the South Mahratta country 
yielded large numbers of several types. He then alluded to the 
occurrence of well-shaped implements, chiefly of the pointed oval 

and made of hard siliceous limestone, ina great talus of 
limestone and Detcan trap block cemented by calcareous tufa 
into a great breccia-conglomerate. This occurs along the foot 
of the hills north of Kistna and west of Soorapoor, in the 
Nijam's territory. The implements were found worked out in 


es. 

On the Pre-Glactal Contour and Post-Glacial Denudation of the 
North- West of England, by Mr. De Rance, F.G.S., Assoc. Inst. 
C.E.—The country decribed is that lying between the Silurian 
mountains of North Wales and the Lake Distrıct, and bounded 
east by the Carboniferous hills of the Pennine chain. The 
plains of Lancashire and Cheshire lying at their feef are deeply 
covered with glacial drift, reaching in one instance, near Orms- 
kırk, a thickness of no less than 230 feet. The deep valleys of 
the Lake District had attained their present proportions before 
tfe Glacial egpch, during which the lakes were excavated, in 
the case of Windermere, to a depth of 230 feet, or deeper than 
the English Channel between Boulogne and Folkestone, the 
bottom of the lake being 100 feet beneath the sea-level. In the 
valleys of the mountain country the marine glacial deposits are 
not present, having been re-excavated out by later glaciation, 
where originally present, In Lancashire, Cheshire, and Flint- 
shire the mirine drift occupies an extensive area, and valleys 
like those of the Ribble andethe Inrell, nearly 200 feet in 
depth, have been excavated in and through them; occasionally 
the bottom of the valley is beneath the sea-level, pointing to the 
fand being higher in pre-glacial times, A terrace of post-glacial 
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deposits fringes the glacial area at, and often below, the sea- 
level, consisting of peat with a forest at the base, resting on a 
marine post-glacial deposit; the peat-beads are found beneath 
the sea-level to an extent, in one case, of about 70 feet, and it 
was pointed out that an elevation of this amount would connect 
Lancashire, Cheshire, and much of North Wales with the Isle 
of Man, 
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id SECTION D—BroLocy 


Mr, Gwyn Jeffreys moved and Prof, Rolleston seconded a vote 
of thanks to Dr, Gunther for his address, which was supported 
by Dr. Sclater. *Prof. Rolleston suggested that in every large 
town a small rate should be levied in favour of a local museum, 
which is actually done in Liverpool. He also insisted on the 
importance of a lecture-room in connection with the national 
natural history collections, 

On the Classification of Cryptogams, by Alfred W. Bennett, —, 
In the most recent classification of cryptogams, that by Sachs, 
in the fourth edition of his ‘* Lehrbuch,” he divides Thallophytes 
(including characeze) into four classes of equal rank, Protophyta, 
Zygosporese, Oosporese, and Carposporese, It is proposed in the 

resent paper to retain Sachs’ class of "Protoplayta for the lowest 
k of vegetable life; but to restore the primary division of 
the remainder of thallophytes into Fungi and Alga, as being 
more convenient to the student, and at least as much in accord- 
ance with probable genetic affinities. 

Asre gards minor points the characese are removed altogether 
from thallophytes, and again constituted into a separate group of 
the first rank; the myxomycetes are regarded as presenting a 
low type of structure, scarcely raised above the protophyta, and 
not exhibiting true sexual conjugation; volvox and its alles are 
removed from the zygosporese to the oosporee ; and the phæo- 
sporeze are eperatal off as a distinct order from the fucacer. 

The thallophytes are therefore first of all divided into three 
primary classes :—PROTOPHYTA, FUNGI, and ALGÆ. ` The 
sisree Oe are divisible into two sub-classes, Profomycetes and 
Protophycee. The protomycetes consist of a single order, the 
schizomycetes, of which saccharomyces is r: ed as an aberrant 
form. The piotophycese are composed of the protococcacer 
{including ellaceæ and scytonemese), nostocacer, oscili- 
toriese, and rivulariee. The Myxomyetes are treated as a 
supplement to the protophyta. ‘The fungi are made up of three 
sub-classes, employing in the main the same characters as Sachs, 
but, in their terminology, using the syllable ‘‘sperm” instead of 
“spore.” The first division, the Zygomycetes (or zygosperme 
achlorophyllaces), is composed of the mucorim only (including 
the piptocephalidz). The second, the Oomycetes (or oospermese 
achlorophyllacex), comprises the peronosporese and saprolegnier 
(including the chytridiacer). The third, the Carpomycetes (or 
carpospermes: achlorophyllacez), is made up of the uredines, 
ustilagineze, basidiomycetes, and ascomycetes, the lichenes being 
included in the last as a sub-order. The alge are arranged 
under three corresponding sub-classes. The Zygophyeee (or 
zygospermee chlorophyllacese) is made up of the following 
den :—Pandorines, hydrodictyes, confervaceze (under which 
the pithophoracese may possibly come), ulotrichacee, ulvacere, 
botrydie, and conjugatæ (the last comprising the desmidieæ, 
diatomacez, 7 gnemaceze,“and searing! yes The Oophycee {or 
oospermese chforophyllaces) includes the’ volvocinex, siphones 
(with the nearly allied dasycladez), sphseropleacese, oedogoniaces:, 
fucaceæ, and pheosporee. The Carfophycee (or carpospermese 
chlorophyllacese) ig made up of the coleochsetese and flondeæ. 

The CHARACE# constitute by themselves a group of primary 
importance. The MUSCINE# are un , comprising the 
Hepatice and Musci (cluding sphagnacee). In VASCULAR 
CRYPTOGAMS it is proposed to revert to the primary distinction 
into Zsosgorsa and Heterosporia as most in accordance with 
probable genetic affinities. ‘The isosporia consist of the filices 
{including ophioglossacese), lycopodiacem, and equisetaces, The 
heterosporia comprise the rhizocarpes: and selaginellacese. In the 
terminology of the heterosporia the inconvenience and incorrect- 
ness are pojnted out of the use of the terms “‘macrospore ” and 
“macrosporangium ;” and it is proposed to call the two kinds 
bf spores and their receptacles respectively microspore, mepaspore, 
microsporangium, and megas; angium ; or better, in reference 
to their sexual differentiation, andresfore, gynospore, andro- 
sporangium, and gyttosporangium. æ 
eor Reformed Syam of Terminology of the na moet: Orhan, 
of the Cryptogamta, by Alffed W, Bennett and George Murray. 
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—~After giving illustrations of the present chaotic state of eryp- 
togamic terminology, the authors proceed to state that the object 
they have kept in view is to arrive at a system which shall be 
symmetrical and in accordance with the state of knowledge, and 
which shall at the same time interfere as little-as possible with 
existing terms. A few new terms are introduced, but the total 
number is tly reduced, 

In the fourth edition .of his ‘‘ Lehrbuch” Sachs defines a 
‘*spore” as “a reproductive cell produced directly or indirectly 
by an act of fertilisation,” reserving the term ‘ gonidium” for 
those reproductive cells which are produced without any previous 
act of impregnation, The piactical objections to this limitation 
of terms are pointed out, and it is proposed tos restore the term 
spore to what has been in the main hitherto its ordinary significa- 
tion, viz., any cell produced by ordinary processes of vegetation, and 
not by a union of sexual elements, which becomes detached for 
the purpose of direct vegetative reproduction, ‘The spore may be 
the result of ordinary cell-division or of free cell-formation, In 
certain cases (soospores) its first stage 1s that of a naked mass of 

rotoplasm ; in rare instances it is multicellular, breaking up 
into a number of cells (polyspores, composed of mertsfores, or 
breaking up into sġoridia). Throughout thallaphytes the term 
is used in the form of one of numerous compounds expressive of 
the special character of the organ in the class in question. Thus, 
in the protophyta and mucorini we have ch/ameydosfores ; in “the 
myxomycetes, sforangiospores ; in the peronospores, conidio- 
spores ; in the saprolegniese, oophycex, and some zygophyceze, 
soospores ; in the uredinexe, telestospores, acidiospores, uredospores, 
and sporidia ; in the basidiomyeetes, basidiospores; in the asco- 
mycetes (including lichenes), conidtospores, stylospores, ascospores, 
folyspores, and merispores ; in the hydrodictyex, megaspores ; in 
the desmidiex, aurosfores ; in the volvocinez m > 
parthenospores ; in the siphoneæ and botrydieæ, Aypnrospores ; in 
the cedogoniacese, androsfores ; in the florideæ, te¢rasfores and 
octospores. The cell in which the spores are formed is in all 
cases A sporangiunt, 

In the terminology of the male fecundating organs very little 
change is necessary. The cell or more complicated structure in 
which the male element is formed is uniformly termed an 
antheridium, the ciliated fecundating bodies antherozoids (in 
preference to ‘‘spermatozoids”’), In the floridez and lichenes, 
the fecundating bodies are destitute of vibratile cilia ; in the former 
case they are still usudfly termed ‘“antherozoids,” in the latter 
“*spermatia,” and their receptacles ‘‘spermogonia.” In order 
to mark the difference in structure from true antherozoids, it is 
proposed to designate these motionless bodies in both cases 
follinoids ; the term “ spermogonium ” is altogether unnecessary, 
the organ being a true antheridium, 

A satisfactory terminology of the female 
presents greater difficulties. The limits plac 
term spore and its compounds require the abandonmert of 
‘€oospore” for the fertili oosphere in its encysted stage 
anterjor to its segmentation into the embryo. ‘The authors 
propos; the syllable sperm as the basis of the various terms 
applied to all those bodies which are the immediate result of 
impregnation. It is believed that it will be found to supply the 
basis of a etrical system of terminology which will go far 
to redeem the confusion that at present meets the student at the 
outset of his researches. For the unfervilised female protoplasmic 
mass, it is proposed to retain the term oosphere, and to establish 
from it a corresponding series of terms ending in spere. The 
entire female o before fertilisation, whether unicellular or 
multicellular, is designated by a set of terms ending in gonium. 

In the zygomycetes and zygophyceæ, the conjugated sygv- 
spheres, or contents of the eygugorsa, constitute a eygosperm ; in 

@ oomycetes and oophycez the fertilised oosphere, or contents 
of the cogonium, is an oosperin; in the carpophycea the fer- 
tilised carposphere, or contents of the carpogomiun, constitutes a 
carposperm, In this last class the process 1s complicated, being 
effected by means of a special female organ which may be called 
the trichogoniurn (in preference to ‘‘ trichogyne ”), The ultimate 
result of impregnation is the production of a mass of tissue 
known as the cystocarp (or ‘‘sporocarp”), within which 
produced the germinating bodies which must be d ted car- 
Pospores, since they are not the direct results of fertilisation, Ine 
the carpomycetes no similar process 13 at present known. Any 
one of these bodies which remains in a dormant condition for a 
time before gerginating B a Aypfuosperm. In the cormophytes 
(chagaqeze, museinese, and vascular cryptogams) the fertilised 
archesphere, or contents of the archegenium, is an archesperm. 

In the basidiomycetes, ascomycetes, and some other classes, it 


roductive organs 
to the use of the 


NATURE 


is proposed to substitute the term 
for the entire non-sexual 
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ification for ‘‘ receptacle,” 
enerationgivhich bears the spores. 

follo Prof, Rolleston and Prof. 
I, B. Balfour took, parh, the latter objecting to the proposed 
alterations in classification and terminology in sev points, 
He believes all the schizomycetes to be degraded ascomycetes, 
and prefers Sachs’ classification of the vascular cayptogems. He 
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Farther Remarks on the Mollusca of the Mediterranean, by J. 
Gwyn Jeffreys, LL.D., F.R.S.—At the Bradford Meeting of 
the Association in 1873 I made some remarks on the Mollusca 
of the Meditefranean, and gave a list of those species which had 
not yet been noticed as Atlantic, being then 222 in number. 
Since that time many of the species have been discovered in the 
Atlantic, or been ascertained to be varieties of other well-known 
Atlantic species. This list will be found in pages 113 to 115 of 
the Report. I will now give a list of those Mediterranean 
species which are also Atlantic, or varieties of other species, on. 
the authority of the Marquis de Monterosato, the Marquis de 
Folin, Dr. Fischer, the Rev. Mr. Watson, and myself. 

BRACHIOPODA,— Argtope cordata, Risso ; Thecidium mediter- 
raneum, Risso, CONCHITERA. -—Pleurongctia levis, Jeffreys, a 
monstrosity of Pecten similis; Mytilus minimus, Poli; Nucula 
convexa, J. = L. aegensis, Forbes, young; Leda oblonga, J. = ; 
L. micromerica, Seguenta; L. subrotunda, J. = L. minima, 
Seg. ; Solenella cuneata, J. (Malletia); Venus cygnus, Lamare 
= V. nux, Gmelin; Pechiolia insculpta, J. (Verticordiaj. 
GASTROPODA. —Emargimda adriatica, Ô. G. Costa; Trochus 
scabrosus, > gemmulatus, Philippi; Fossgris costatus, 
Brocchi ; Aissoa caribea, D'Orbigny ; K. rudis, Ph. ; R. mader- 
emis, J.3 Cacum chiereghinianum, Brasma = C. glabrum, 
Montagu, variety; Vermetus triguetra, Bivona; Scalaria can- 
trainei, Weinkauff; Odostomia polta, Biv.; O. tricincta, J.; 
O. fasciata, Forb.; Eulsma microstoma, Bras.; E, seffreysiana, 
Brus. ; Natica dillwynii, Payraudeau; N. marmorata, H, Adams; 
Solarium pseudoperspectioum, Bre. ; NXenophora mediterranea, 
Tiberi; Cerithium costatum, Da Costa; C. elegans, De Blain- 
ville ; Triton seguensa, Aradas and Benoit = T. modifer, Lam., 
var. ; Lachesis folinee (Dele Chiaje) Ph.; Cassidaria echino- 
C. tyrrhena, Chemnitz, sis a variety ; 
Defrancia hystrix, De Cristofori and Jan. ; Fleurotoma pusilla, 
Scacchi = P. multilineolata, Deshayes, var.; Cyprea physis, 
Bre. ? Utriculss striatulus, J.; Akera fragilis, J., Diphyllidra 
lineata, Otto ; D. pustulosa, Sc. Total 41 species. 

This reduces the number of supposed exclusively Mediter- 
ranean species from 222 to 181; and it must be borne in mind 
that the Atlantic Nudibranchs and Cephalopods have never been 
completely worked out. Philippi’s list of Mediterranean Nudi- 
branchs and Verany’s list of Mediterranean Cephalopods amount 
to 58 out of the above residue of 181. When further researches 
by dredging have been made in the North Atlantic, I believe 
the difference between the Mollusca in that extensive ocean and 
in the Mediterranean will be still more diminished, if it do not 
in time altogether disappear. 


In the discussion whi 






























THE MEETING OF THE IRON AND STEEL 
INSTITUTE AT DUSSELDORF 


“THE recent meeting of the Iron and Steel Institute at 
Diisseldorf was peers, intererting, as illustrating the 
international character of the Society, also because of the 
opportunity which it afforded to English members of studying 
German workshops and methods of manufacture. The papers 
which were read were mostly by German authors, and dealt with 
many subjects of importance to those interested in the manu- 
facture of iron and steel. Many of them were of too technicalea 
character to be noticed at length in these pages, Hat as an excep- 
tion we may mention the paper on ‘‘ The Dephosphorisation of 
Iron in the Converter,” by Herr J. Massenez of Hoerde in 
Westphalia, : 
This subject has received great attention at the recent meetings 
of the Institute, but not more so than its importance deserves. 
We referred at length to the basic process of dephosphorising 
pig iron, when reviewing the pr ings at the spring meeting, 
and the paper now beforé us contains a most satisfactory record 
of results since attained, together with much valuable informa- 
tion as to the chemical changes which take place during the 
conversion, The method is best known by the names of the 
e 1 . 
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Sgi at the same time with the silicon; however, only after the 






inventors, Messrs. Thomas afd Gilchrist, and its great importance 
lies in the fact that it enabẸs- Bessemer steel and a very pure 
homogeneous iron to be prod&ced from the poor class of phos- 
phoric iron ore which abounds in the Cleveland district and also 
in the basin of the Saar, and in Lorraine and Luxembourg, 
which ores have not hitherto been available for the production 
of steel, on account of the difficulty of eliminatmg the phos- 
phorus, the pyesence of which element is well known to be 
highly detrimentgl tð the quality of the steel. To the Germans 
this invention is ibly of greater value than to ourselves, on 
account of the prevalence with them of the poorer class of ore, 
and the comparative scarcity of hematite. 

At the present moment five German companies are working 
the Thomas-Gilchrist process, and in the course ofa few months 
many others will be in a position to follow suit. 

. Herr Massenez gives in his paper a series of chemical 
analyses, showing the composition of the metal at different 
during the blow. e information contained in these 

tables is also exhibited graphically by diagrams, in which the 
“quantities of the various elements at the different stages are 
represented by the ordinates of curves, These “show that so 
long as the silicon is in combustion the phosphorus not only 1s 
not attacked, it actually increases, First of all, as is well 
known, the silicon is ajtacked, and is reduced to a mere trace at 
portion of the carbon burns 


ilicon is reduced does the carbon curve descend rapidly. The 
anganese curve is from the commencement to the end of the 


blow .egularly decensional, showing that this *body oxidises 
o 


bud slowly. The small quantity of copper disappears after 
the end of tbe first minute’s blow. rising is the fact 
that the sulphur-curve slowly rises till the commencement 


of the-after-blow, and then only decreases partially, ‘or very 
slowly, at the latter end of the same. The phosphorus 
is energetically consumed in large quantities a/ver decarbonisa- 
tion has taken place, and its combustion is the cause of the high 
temperature at the end of the process. At the commencement 
of the blow, and during the time the silicon is oxidising, the 
phosphorus increases in the metal in the proportion as caused by 
the lessening of the volume of pig iron throngh the combustion 
of silicon, manganese, and carbon, After the reduction of the 
silicon, and duying the period the carbon is reduced from 2°72 
per cent. to 0°16 per cent., only a fraction of the carbon disap- 
pears (from 1°32 per cent. to 1°18 per cent.); afterwards the 
very rapid combustion of this body takes place, leaving only a 
trace of the same, a reaction which characterises the whole 
process,” 

It is satisfactory to learn from this paper thet the chemistry 
of the process is now thoroughly understood, and that the only 
difficulties which remain to be overcome are of a purely mechani- 
cal nature, and are principally due to the shortness of life of the 
converter bottoms. The discussion which followed was fully 
equal in interest to the paper itself, and was taken part in by 
most of the leading members of the Institute. It bore principally 
upon the commercial side of the invention, which has hitherto 
been its weak point. We learn, however, that well-founded 
hopes are entertained [that this last difficulty in the way of a 
general introduction of the process is in a fair way of being 
removed, 

In our last review of the proceedings of this Institute we 
noticed a paper by Prof. Akerman, on ‘' The Hard of Iron 
and Steel,” This paper, which was taken as read at the spring 
meeting, was discussed at Dusseldorf. Most of the opinions 
expressed were necessarily of a wather speculative character, for 
very little is really known as to the rationale of hardening and 
tempering, Many eminent authorities seemed, however, to be 
agreed that carbon exists in iron and steel in three separate 
forms, and not in two only, as has hitherto been supposed, and 
that the hardening is dne only to one of these forms. A point of 
gfeat practical importance was referred to by Mr. Adamson, 
viz, the pi ent practice of endeavouring to strengthen steel 
by tempering in oil, This practice was strongly condemned by 
Mr. Adamson. He maintains that the dipping in oil, though 
it may increase the tensile strength of the metal, impairs its 
elasticity and ductility. We commend this opinion to the 
attention of the authorities at Woolwich Arsenal, It is well 
known that the steel barrels of all our guns are tempered by 
immersion in oil, and if Mr. Adamson’gstatements be correct, it 
is not to be wondered at sthat so many disappointing failures 
have taken place, 
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The last paper to which we shall refer dealt with the subject 
of iron anent way. It contained an account of the expe- 
rience obtained on the German state railways of the use of iron 
instead of timber for sleepers. There are few subjects of 

reater importance to ironmasters than this substitution of iron 
or woodwork in the permanent waya of railways, for the 
amount of metal which would thus be consumed is almost 
incalculable. The paper, which was read by Privy-Councillor 
Grithefein, embodies much valuable information as to the 
differqnt systems of iron permanent way at present in tise. 
From it we learn that there are at the present moment 
1,542 kilometres of line in Germany laid with the new 
description of sleeper, and that the results obtained are 
so satisfactory that the system is being continually extended. 
It is interesting to notice that in Germany the new sleepers are 
mostly laid on the longitudinal plan, a system which has not 
iven satisfaction in this country. In the discussion which fol- 
Deed, the opinion was strongly stated by English engineers that 
longitudinal sleepers would be absolutely incapable of withstand-, 
ing the effects of the very heavy and fast trafic of the main lines 
in this country. ~* 

In conclusion we must congratulate the [ron and Steel Insti- 
tute on the extended sphere of usefulness and the cosmopolitan 
character which it has gained by going out of*the beaten track, 
and, holding an autumn meeting on the Continent. 





ANNUAL CONGRESS OF THE GERMAN 
ANTHROPOLOGICAL SOCIETY 


‘THE Eleventh General Meeting of the German Anthropological 

Society was held at Berlin during the past month, Prof, 
Virchow taking the chair and acting as president at each of the 
six sittings, At the opening sitting, after speeches by Herr von 
Gossler aud the President, in which they reviewed the past and 
the present condition of the Society, and notably drew attention 
to its aums and its achievements, Herr Friedel gave a short exposi- 
tion of his paper ‘f On Prehistoric Discoveries made in Berlin 
and its Neighbourhood,” This was followed by an interesting 
address from Dr. Schliemann respecting the site of Troy. He 
re-stated his now well-known convictions, and gave considerable 
evidence in support of the belief that Homer's Troy was not 
merely a mythical town, but that it had once actually filled a 
place in the world’s history. ‘I wish,” said the Doctor, “I 
wish that I were able to prove Homer to have been an eye-witness 
of the Trojan war. But unfortunately this 1s impossible, In 
his day swords were in eral use as a weapon, and iron well 
known as a metal; in Troy, again, swords were unheard of, 
while of iron the inhabitants knew nothing whatever. So, too, 
the manners, the customs and the general civilisation which he 
describes are of an epoch that is centuries later than the one to 
which the results of my excavations belong. Homer presents to 
us the legend of Ilum’s tragic fate in the form which it had been 
handed down to him by the bards who had gone before; anfi, as 
we have already seen, he invests the traditional account of the war- 
and of the fall of Troy with the colouring of the time in which 
he lived, Yet he was not without personal knowle ige of the 
actual localities, for his descriptions (both the general one of 
Troy itself, as also of plains of Troy in particular) are, if 
taken as a whole, quite accurate and trathful.” At the close of 
his address, Dr. Schliemann announced his intention of com- 
mencing a senes of excavations on the site of Orchomenos in 
Beeotia, the prehistoric capital of the Minyans, on his return to 
Athens, the Greek, Government havmg accorded him full per- 
mission to do this, 

At the second sitting, on August 6, after a short address by 
the President, Prof. Ranke spoke at some length upon the subject 
of German ethnology and anthropology, pointing out the distinct 
advance that these sciences had made, and citing, as helps to study, 
the several important works which had appeared in the country 
by Lindenschmit, Arnold, Bracht, Poppe, Genthe, v. Sadowski, 
and other distingnished anthropologists. He specially called 
attention to the progress that had been made in the science of 
craniology, git being now nearly ra poe to distinguish 

etween a male anda female skull, Prof. Virchow then briefly 
bat forward the proposition that the ngxt (the tryelfth) session of 
the Society should be held at Ratisbon, a fown which, for 
many reasons, he thought was well fitted to serve such ose. 
This proposal was carried unanimously ; and aftgr an a dgess by 
Herr Friedel the meeting wgs adjourned, . 





Herr Handelmann, at the third sitting, read a valuable paper 
upon the prehistoric fortresses and earthworks of which traces 


remain in the Schleswig-Holstein district. This was followed 
by an address from Dr. Koehl respecting the excavations and 
prehistoric discoveries that had been made at Meckenheim, 
near Bonn. Dr. Mehlis, Herr von Jazdzewski, and others also 
addressed the meeting. 

On the followmg day, August 9, Dr. Kollmann laid before 
the Society numerous important statistics with reference to the 
ethnology of Switzerland, and in connection with the divisjon of 
blond and brunette showing where such division may be 
found to occur, Dr. Tischler’s paper upon recent prehistoric 
discoveries made at Dolkeim, m East Prussia, was listened 


to with v t interest. 

At the Beh sitting, Herr Fraas, spea on behalf of the 
Cartographical Commission, proceeded to show in how far this 
institution had been of service to the cause of anthropology ; he 
also dwelt upon the need for drawing up accurate maps of the 
different districts and localities in which prehistoric discoveries 
had been or would be made, 

Pfarrer Dahlem of Rahsbon afterwards addressed the assembly, 
his subject being, Ratisbon in its relation to archeology pest 
and present. Speaking of the antiquity of the town, he 
rejected as fabulows the belief of chroniclers that it had been 
built before the foundation of Rome, or even of Troy, althoygh 
its early existence is proved by two old Roman finds, the one a 
military diploma of the time of Martus Aurelius, dating from 
A.D. 166, and the other a large block of stone three metres in 
length and one metre in height, being a fragment of the porta 
principals of the city. The inscription on this latter clearly sets 
forth that Marcus Aurelius and his son Commodus had erected 
the valur cum portis et turribus, As this inscription, from the 
titles given to the Emperor, was engraved upon the gate either 
immediately before or closely following the death of Marcus 
Aurelius, it is indisputable that in the years preceding that time, 
between about A.D. 170 and 180, the town was built by one of 
the three legions that the Roman Emperor had recruited from 
Italy in order to quell an invasion in that part of Germany now 
termed Bavaria. That this was the probable date may be inferred 
from the belief that the inscription would surely not have been 
added until the whole were completed. The lecturer clearly 
showed that Ratisbon was a towne of very t historic 
interest; the choice of dt as a meeting-ground for the next annual 
conference of the German Anthropological Society is thus in 
every way a most desirable one. * 

At the sixth sitting, Prof. Bastian, who was warmly welcomed 
by his colleagues upon his return from a two period of 
travel, delivered a very eloquent address, in which he pointed 
out the many difficulties in connection with the study of ethno- 
logy and anthropology, and warned his hearers against drawi 
à prior: conclusions in dealing with a science that needed suc! 
minute and careful research, where the field was so vast, so limit- 
less a one, and where no clue, however slight, could ever afford 
to bë lightly set aside. ‘‘We are occupied to-day,” sald he, in 
conclusion, ‘‘ with a science that as yet is m its cradle, one over 
which the shadow of many centuries must sweep ere it can reach 
manhood, but which will then clearly and completely set forth 
that which has been termed ‘the knowledge of man about man,’ 
a science which, though it does not sqlve the deepest problems 
of our existence, will yet throw a partial bght upon them. And 
in its construction we are merely builders and masons, content if 
we may but. do our humble part towards this one object, the 
completion of so great and wonderful a work.” 

After speeches by Dr. Henning, Dr. Mongelius, and others, 
Prof, Undset of Christiania gave an interesting account of the 
regently-discovered Viking ship that has been excavated from a 
large burying-mound at Sandefjord, in the vicinity of Christiania, 
The mound in question has always been termed ‘‘ The King’s 
Mound” (Konsgshsigel), and until last winter no excavations had 
ever been attempted there, Under the superintendence of Prof. 
Nicolaysen, however, operations were then commenced, which 
resulted in a most interesting and extraordinary discovery. 
Beneath the hill was found a large ship, seventy-five feet in length, 
sixteen feet in breadth, and about seven or eight feet in depth, 
In it a kyad of vault had been built, wherein were deposit 
the remains of some valjant sea-king who, may be, had won 
his people’s love and reverence. The ship had been buried fully 
rigged, with masts, cordage, sails and rudder all complete, the 
entire timbers #Ping in a wonderful state of preservation, owing 
eto the fortunate circumstance that ghe mound had been con- 
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structed of a moist caye In all itsfletails the vessel appears to 


have been most beantifully finish, and there is no lack of 
ornamentation, In the hold, togetfer with the human remains, 
were found the bones of several horses and dogs that had evi- 
dently been buried with their master. Prof. Undset considered 
that the burial must have taken place some time during the tenth 
century. The ship was conveyed to Christiania, where it 
was at once placed in the University Museum sor Prehistoric 
Antiquities in that city. Several photogra’ ve been taker 
of ıt, and the results of further investigatidfi and research re- 
specting it will shortly be published in a longer and more 
detailed form. 

Herr Ranke then delivered an address upon the prehistoric 
discoveries thit had been made in the caves of Upper Franconia ; 
and Prof, Schaaffhausen of Bonn also spoke with reference to 
important researches made in the caves at Gerolstein, at Let- 
mathe, and Eiserfey, The interest of this a E final one 
—centred in the speech of Herr Brugsch Bey, the distinguished 
Egyptologist, who, in the course of it, pointed to Egypt as æ f 
rich and valuable field for prehistoric research. r 


OUR ASTRONOMICAL COLUMN 





} 


SOUTHERN VARIABLE STARS, —In the Yranometria Argentina j 


amongst the large number of stars indicated as variable, we find ` 


twelve to which Dr, Gould has applied the letters of Argelander’s 4 


nomenclature, their fluctuations having been determined wi 
greater certainsy than some others. The following is a list of 
these objects arranged in order of right ascension :-—~ A 


f 
m dae Rtg NED hg Lest 
1 ... R Sculptoris I 21 13... 123 I1'5 ... 5°8—9°7 
2. R Eridani 4 49 42 ... 106 372... §*4-6'0 
3.» S Eridani 454 7 .. 102 434... 49-52 
4... R Puppis 7 36 2... I2L 22°3 .., ok 
D ee 929 6... 152 14'2 ... 4ł-10 
6... R Velorum YO I 27 ... 141 348 a 
7... R Antliæ IO 422... 127] 71... 6 
8 ... S Carine IO 5 23... 150 56°3 .., ete 
9 ... T Carine IO 50 18 ... 149 5I°2 ve ł 
Io... R Muscæ 12 34 28 ... 158 43° 6°6-7'4. 
ir... R Centauri I4 7 35 =- 149 19°83... 6-10 
12... R Triang. Aust, 15 8 37... 156 zr ... 6'6-7'5 


1. Gould describes this as ‘‘one of the most brilliantly coloured 
stars in the heayens”—~an intense scarlet, which remains un- 
changed through all the of its light. Maxime occurred 
early in December, 1872, and in January, 1874. Period about 
207 days with symmetric light-curve. 

2. Variation independently shown by the estimates of three 
observers, to the extent of more than half a itude ; red. 

3 64 Eridani—‘‘ certainly variable;” Bessel calls it 8m. in 
his zones, which Gould conjectures may be owing to clouds, or 
? a misprint. 

4. Though appearing to the naked eye and even with the 
opera glass as a single star is in fact a clt&ter of faint stars 
= 3094 of Herschel’s Cape Catalogue. There is only one star 
in it brighter than 84, and Gould assumes that the variations of 
brilliancy are due to this star alone. The object is Lacaille 
2916. 

5. Lacaille 3932, noted by him ym. on March 3, 1752. The 
intervals between the maxima determined at Cordoba, are 
respectively 329, 306, and 323 days; the minimum appears to 
take place considerably more than half a period later than the 
maximum; red in stages even while at the tenth magnitude. 
Noe of maximum is given, 

6. R Velorum, The variable character is beyond question. 
It is Lacaille 4156. 

7. R Antliæ. Estimated near the brighter limit March 1 
1871, and in May, 1872; near the fainter one April 28, 1873, 
and June 14, 1874, 

8. S Carine. A reddish star, Lacaille 4189. On May 21, 
1874, it was 6°3, and in May, 1877, 83, but sufficient observa- 
tions have not yet been made to determine the law of variation. 

g. T Carin. Period not yet ascertained. Lacaille 4530. 

to. R. Muses, ‘Varies through nearly a magnitude in not far- 
from 2th. 20m., the minima preceding the maxima by nine 
hours ; its period is therefore the shortest yet detected amongst 
the variables, and it becomes an object of unusual interest. At 
midnight on September 25, 1872, the star was estimated equal 


. 
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toa méximum, and at the same 
ferior to% Muscæ, or very near a 


to Lacaille 5079, correspond 
hour on September 30 it 
minimum. It is Lacaille 52 

11, R Centauri, The lig@t-curve appears to be irregular ; a 
maximum of 6*1m. occurred about June 28, 1878, and one about 
August 3 in the preceding year; there would appear to be 
secondary maxima and minima. A period of 525 days with 
prineipal maximum April 18, 1871, and two intermediate maxima 
ollowing the frincipal one by 197 and 378 days respectively, 
reconciles most e observations, but is incompatible with 
prio of 6m, made on June 25 and 26, 1874, with the meridian 
circle, 

12, R Trianguli Australis, Varies between 6'6 and about 8'o 
in 3d. gh. 35m., the minima preceding the maxima by about 48 
hours. Well-marked maxima occurred 1871, July 14, at 14h., 
and September 13 about midnight. Minima were observed 
1871, July 12, at 1q44h., and September 1 at 84h. Good deter- 
minations were made in 1877, but are not printed in the Urano- 


s mieria; the period 3d. gh. 35m. is however deduced from a 
\ comparison of the observations in 1871 and 1877. 


yo 


> Africa, tend to change. 


\ To these stars may be added S Puppis of Lacaille, which 
designation falle in with Argelander’s (R.A. 7h. 43m. 6s., 
N. P.D. 137° 483); it ap to fall nearly to the ninth mag- 
nitude, and to rise to about 7}, but has never been seen at 
Cordoba sufficiently bright to be admissible in Gould’s Catalogue. 
It is Lacaille 2999. 
Also Lacaille 2691 (Lg Puppis), a red star varying from 3°6 to 
‘3; Gould infers a period of about 135 days, with a variation 
id at the maximum and comparatively slow neas the minimum, 
which apparently occurs about six days nearer to the preceding 
thaj the following maximum. Remarkably red near the 
minimum, * 


CERASKI’s New VARIABLE STAR.—Prof, Julius Schmidt, 
favoured by the fine sky of Athens, has already determined 
approximately the period of this star, which appears to be 
4d. 23h. 35m. ; he does not think it probable that this interval 
can be a multiple of a period. The star is in the same category 
as Algol, 8 Libre, V Coron, a Tauri, and S Canen, and is 
without colour, It may be well to note that for some time to 
come or until the latter part of December the minima will occur 
during daylight in this country ; one of the first observable may 
be expected on, December 24 about 17h. Greenwich time. The 
position of the star in the Durchmusterung is in R.A. 
oh, 49m. 393., Decl, + 81° 56. 

A New Comet,—The discovery of a faint comet by Mr. 
Lewis Swift is phed from Washington ; position August 
IIL, apparently in about R.A, 172°, N.P.D. 22°, 





GEOGRAPHICAL NOTES 


" ‘Dr, MATTEUCCI sends home some interesting details of the 
observations made by him in Kordofan during the march of 
the expedition under Prince Borghese. In Kordofan, he says, 
water is as dear as the wine of Barletta. In the rainy season 
however things arè different; from June to September almost 
every inch of the country is covered with water, when, if one 
may not die of thirst, there is a chance of his dying of malaria, 
Vegetation along the line of march of the expedition was as 
melancholy and infertile as it could well be; stunted skeleton 
acacias alternating with a few euphorbias in constant monotony ; 
neither mountains nor hills, and not even plains, In Kordofan 
the ground presents continuous undulations, no doubt in conse- 
quence of the geological formation of the soil, which is a bottom 
of sand slightly mixed with xide of iron. The water of 
the rainy season is husbanded in wells, but so valuable is it that 
the expedition had often to force the natives to give them access 
to these wells. Kordofan is about 600 metres above the level 
of the sea, and 380 above that of the Nile. Nota river, not a 
tofrent, not a brook waters this ummense territory, which is 
about 500 miles long and a little less broad, The mean tem 
perature is not less than 92°. At the surface the ground is so 
sandy that animals on the march sink to a depth of 30 centi- 


_metres, The rains are irregular and never abundant. Some 


years ago there were no wells in Kordofan ; the want of water 
was not felt, for the natives, in the rainy season, collected the 
water in large reservoirs, and a sufficient quantity was found in 
them at station and village. Byt the seasons, even in 
Eight years ago there was no rainy 
‘season in Kordofan, and for several months the people feared 


te 


they would all die of thirst. Then they thought of digging 
wells, which gave very good results. Everywhere water was 
found at a depth of 20 inches. But things have sadly changed 
during the past eight years, and now, instead of finding water 
ata depth of 20 inches, it is often not found at a depth of 160 
feet. In all the wells Dr. Matteucci found the following suc- 
cession of strata:—From 50 to 30 metres of depth, sand with 
traces of sulphate of lime; above 30 extends the granite, with 
a great abundance of quartz in proportion to feldspath and 
mica, The itic mass rarely exceeds one metre in thickness, 
and above 1s agai found the sand. 


By letters from Senegal published in the French papers we learn 
that the survey of the country between the Senegal and the Niger 
is in progress. Three different topographical parties have been 
formed to determine the position of the intended ports and the 
route of railway intended to connect the two streams, The 
work must be quite finished by the month of May, 1881, 


Recent letters from Ladakh, according to the Indian papers, 
state that some Yarkand traders have arrived there, having: 
accomplished the journey from Yarkand to Leh, a distance of 
515 miles, in thirty-two days. These men repoit that they met 
Mr. Ney Elias, the well-known traveller, on the ascent of the 
Sasser Mountain, The Sasser Pass, which lies at an elevation 
of 17,500 feet, is nine stages distant from Léh, on the summer 
rouse to Yarkand, by way of the Karakoram, The traders also 
report that the road beyond the Sasser Pass was in good condi- 
tion and free from snow early in May. ‘They state that the 
Chinese-are quietly established ın Yarkand and Kashgar. 

M. DE La MOTTE has published as a quarto pamphlet the 
address which he delivered before the French Geographical 
Society on July 16, respecting his studies in the basins of the 
Niles. He has devoted several years to the subject, and has 
had a ial map constructed to illustrate his researches on a 
scale of I : 1,200,000, 


Messrs. CASSELL, PETTER, AND GALPIN will publish at the 
end of September the first monthly part of Prof. Ebers’ ‘Egypt ' 
Descriptive, Historical, and Picturesque ;” translated by Clara 
Bell, with notes by Dr. Birch, of the British Museum, The 
work will be profusely ulustrated, and will occupy about three 
years in publication. 
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SCIENTIĘIC SERIALS 


THE Yournal of Anatomy and Physiology, Normal ana 
Pathologtcal, vol. xiv., part 4, July.—Dr. H. S. Wilson, on the 
rete mirabile of the narwhal (two plates),—W. J. Walsham, 
observations on the coro veins of the stomach (a plate},— 
Note on the same, by Prof. er.—F, W. Bennett, a commu- 
nication between the air-bladder and the cloaca in the herring. — 
Prof, M. Watson, the curvatores coccygis muscles of man, —Dr. 
G. A. Gibson, valvular hematoma (p te).—R. Maguire, a con- 
tribution to the pathology of macroglossia and hygroma (plate). 
—Dr. J. Dreschfeld, the changes in the spinal cord after ampu- 
tation of limbs (plate).—Dr. B. C. Waller, the morbid anatomy 
of certain forms of post-scarlatina nephritis in relation to then 
bearing on the histogeny of granular kidney (plate).—Dr. J. G. 
Naismyth, the antagonism of opium and Palladonaa illustrated 
by a case of attempted sflicide.—Dr. R. J. Anderson, on an 
astragalo-scaphoid bone in man.—Dr. Foulis, the mode of heal- 
ing in wounds under antiseptic dressings.—Prof. M Kendrick, 
the respiratory movements of fishes (plate).—G. B. Hones, some 
points in the anatomy of the porpoise (plate).—Prof. Turner on 
two masks and a kat] from islands near New Guinea (plate),— 
Dr. D. Newman, the effect of certain ansesthetics on the py- 
mo: circulation.—H. Bendall, a new method of preservin 

the colour of tissues.—J. Macdonald Brown, vaiations in 
myology.—Dr. G. A. Gibson, anatomical and physiological notes. 


Bulletin de P Académie Royale des Sciences (de Belgique), No. 6. 
—On the application of the second principle of thermodynamics 
to the variations of potential energy of liquid surfaces, by M. Van 
der Mensbrugghe.—Structure of the ovary, ovulation, fecunda- 
tios, and the first phases of development in Cheiroptera, by MM. 

an Beneden and Julm.—An original Ctenides of Brazil found 

t Liége, by M. Van Beneden.—Accognt of a gase of cestodic 
tuberculosis, with some observations on the eggs of Tenia 
medtocanelaia, by the same.——Differenoe of appreciations of the 
apparent size of microscopic objects by differeng? observegs, by 
M. Montigny. 
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Brain, a Journal of Neurology for July, 1880, contains: 
Original articles, by Prof. J. C. Dalton, on the form and 
topogrophical relations of the corpus striatum.—R. P. Oglesby, 
on nystagmus (gives some Y interesting facts relative to 
symptomatic nystagmus). —Dr. A. Waller, on muscular spasms, 
known as “tendon reflex."—Dr. J. Hughlings-Jackson,: on 
right- or left-sided spasm at the onset of spile tic paroxysms, 
&c.-—Dr. W. Ireland, on left-handedness.— With critical digests 
and notices of books, olinical cases, and several abstracts of 
British and foreign journals among these latter a note by Allen 
Thomson on Prof. Carlo Giacomini’s method of preserving the 
brain by chloride of zinc, alcohol and glycerine, which he thinks 
most valuable. 


Rivista Scientifico-Industriale, No. 11, Jane r5.—Concentrated 
sulphuric acid is volatile at ordinary temperatures, by Prof, 
ni, 


Marango i 
No. 12, June 30.—On a new apparatus for collecting rain and 
atmospheric dust, by Prof. Sylvestrii_On the development of 
. the Forficula auricularia, Lann., by Prof. Camerano.—Some 
experiments on the discharge in rarefied gas, by Prof. Righi. 





AND ACADEMIES 
PARIS 


Academy of Sciences, August 23.—M. Wurtz in the chair. 
—The following papare were read ;—Meridian observations of 
small planets at the Greenwich and’ Paris observatories during 
the second quarter of 1880, communicated by M. Mouchez,—. 
Distinctive character of the pulsation of the heart, according as 
the right or left ventricle is examined, by M. . During a 
stoppage in respiration the right heart shows a inution in 
amplitude of pulsations, owing to pulmonary resistance, while 
the left heart shows a slight increase. If through any influence 
lowering the arterial tension (such as muscular exercise, inhala- 
tion of nitrite of amyl, &c.), waves be produced in the aorta, 
these waves cause in the tracing of pressure of the left ventncle a 
bifurcation or trifurcation of the summit (according as two or 
three have occurred during systole), The 1ight ventilcle does 
not show these waves, unless in vestige, and by propagation 
from the neighbouring part.—Remarkable example of vertically- 
ascendmg lightning, by M. Trécul, This was during a storm on 
Aug.19. The sparks appeared to conte from some lightning con- 
ductorsinthe place. Some rose singly and disappeared ata small 
height, ding into a magnificept, nearly circular flash, the light 
of which diminished from centre to circumference. In one case 
two luminous columns rose simultaneously and parallel, and at a 
certain height oe themselves against each other at a 
right angle, —The death of M. Godron, correspondent in botany, 
was announced.—The sun would act inductively on the earth 
even if its magnetic power were simply equal to that of our 
globe, Induction of the moon by the earth and diurnal lunar 
variation of terrestrial needles, by M. Quet. The induction of 
the,earth by the sun could be insensible only if the magnetic 

ower of the latter were much below that of the former, which 
is not probable. The induction of the moon due to its revolu- 
tion round the earth produces an electromotive force twenty-one 
times less than that the effects of which are rendered sensible by 
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an experiment made on the earth, and consequently is itself |- 


sensible. As the induction of the gatellite by rotation of the 
earth is about twenty-seven times greater than the foregoing, the 
resultant will be a sensible force with sensible reaction on 
particular earth-currents, leading to a daily variation of needles 
according to lunar hours,—On the variations of the coefficient of 
dilatation of glass, by M, Crafts.—On tungstoboric acid, by M. 
Klein.—On the products of distillation of colophony, by M. 
Renard.—On the project of establishment of a station for 
hospitable purposes at the sources of the Ogdone, by the French 
Committee of the African Association, by M. Mizon. 
August 30.—M. Wurtz in the chair.—The followi 
were read :—On Vitis berlandieri, a new species of 
vine, by M. Planchon.—M. de Lesseps reported the proce 
at the inauguration of the statue to Denis Papin at Blois, 
on August 29 (when he represented the Academy).—On the 
dilatation and compressibility of gases under stro sures, 
by M. Aemagat, Tle ves a series of laws to which his rE 
searches have «led.—O ions of a solar protuberance on 
August 30, 1880, by M. Thollon. A thin, very brilliant jet 
was observed {about 11 &.m.) to rise near the equator, and nearly 
atgight angleseo the sun’s limb; its velocity was estimated at 
° 35 km. per second, and its heigkt 343,000 km, It rapidly 
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attained prodigious dimdhsions, while its brightness diminished, 
especially near the base About -m. it «was hardly visible. 
Curiously, while the lower and mi@die part of the protuberance 
gave a deflection of the line C tofvards the violet, the summit 
presented a nearly equal deflectidn towards the red.—On the 
amylamines of inactive amylic alcohol, by Mr. Plimpton,.—The 
star-fishes of the deep regions of the Gulf of Mexico, by M. 
Perner. This is a study of star-fishes dredged by Mr, Alexander 
Agassiz on board the Blake in two consecutive y@ars,—Influence 
of alkaline or acid media on Cephalopoda, by M. Yung. M. 
Richet’s law regarding crayfish (that acid or Dasic liquids are not 
toxical in direct ratio of their acidity or basisity); M. Yung verifies 
for Cephalopoda. The latter are extremely sensitive to mineral 
acids. With o'g ce. sulphuric, nitric, hydrochloric, or oxalic 
acid in a vessel holding two litres of water, the respirations of 
four Eledone moschata were raised from twenty-four hs numbers 
varying from thirty to fifty-six per minute. Double the quantity 
of acid was fatal, kopt in the es of oxalic acid. Of the other 


three sulphuric acid is least poisonous, Of the much less ,/ 


powerful organic acids, tannic acid acts most rapidly. 
alkalies act in the order given by M, Richet. The action o 
ammonia is extremely rapid.—Influence of coloured lights on the 
development of animals, by M. Yung. He confirms for marine 
animals (at the Naples station) the results he formerly obtained 
with fresh-water animals. ‘Ghe development of “aes of Loligo 
vuigaris and Sepra officinalis is stimulated by violet and blue 
light, retarded by red and green. Yellow light in this respect 
comes nearest to white, Coni 
development, ¢hough retarded, is well accomplished in red atid 
green vessels.—On the vaso-dilator nerves of the sides of the 
mouth, by MM. Dastre and Morat.—On a, particular mode of 
asphyxia in poisoning by strychnine, by M.®Richet. The 
asphyxia first relieved by artificial respiration, is due to two 
causes, viz, contraction of the tetanised respiratory muscles, and 
exhaustion of the nervous centres of respiration. But there is 
another asphyxia resulting from the enormous inteistitial com- 
bustion in the tetanised muscles, shown by the dark hue of the 
blood. Hence the necessity of practising artificial respiration 
very energetically so long as there is convulsive tetanus, so as 
to replace the oxygen that has disappeared. Substances pre- 
venting tetanus (such as chloroform, alcohol, or cmare) should 
also be introduced.—On the intensity of some phenomena of 
atmospheric electricity observed in the north of the Sahara, by 
M. Amat, Without insulating himself he could, by passing a 
pocket-comb through his hair or beard, produce sparks o‘osm, 
to o’o7m, in length. This was best in the evening after a long 
ride on the arid plains, in hot, dry weather. Horses present even 
more striking electrical phenomena in their tails, &e. The elec- 
tricity berated by the tails is positive. Man in direct com- 
munication with the ground does not show much accumulation 
of the electric fluid, and friction is necessary to develop it. The 
fluid accumulates much more on the horse, the horn of the hoofs 
acting as insulators. 
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THE TOOTHED BIRDS OF KANSAS 


Odontornithes: a Monograph of the Extinct Toothed 
Birds of Norti# America. By Prof. O. C. Marsh, Yale 
College. Vol¥I. of Memoirs of the Peabody Museum 
of Yale College, New Haven, Conn., and Vol. VII. of 
the Geological Exploration of the 4oth Parallel. 


Wert from the valley of the Mississippi the stratified 
formations which underlie the prairie region 
spread over thousands of square miles nearly as horizontal 
as when they were deposited. Here and there they have 

\ been ridged up into anticlines, now deeply trenched by 
denuding agents, or have had wedges of the ancient 
Archzean rocks thrust through them, along the flanks of 
which their upturned beds can be examined in detail 
Hence in spite of their prevalent flatness opportunities 
are afforded for tracing their stratigraphical succession 
from top to bottom. They reach a maximum of thickness 

f some seven or eight miles. Yet throughout this vast 
depth of strata the unconformabilities seem to be nearly 
of local and unimportant character. The several 
geclogical systems follow each other continuously, and 
generally in such a sequence of insensible gradation as to 
show that geological history in that part of the globe was 
marked by comparatively few great and destructive 
geographical revolutions. The record of this history 
remains in an almost unbroken series of strata from the 
Primordial zones up into the older Tertiary formations. 

Here surely if anywhere in the world there should be 
a tolerably ample chronicle of the sequence of living 
creatures, so far at least as regards marine forms, If the 
intermediate types, so much desired by the evolutionist, 
are ever to be found imbedded in the rocks of the earth’s 
crust, surely here we may expect to find them, An 
area of continuous tranquil deposit, and of slow subsi- 
dence, unaffected for almost the whole of geological time 
by serious upheaval, metamorphism, or unconformability, 
containing within itself a well-nigh unbroken record of 
geological changes—a very promised land for the palæon- 
tologist ! Hardly more than a dozen years have passed 
since this great region began to be systematically searched 
for organic remains. Yet during that brief period what 
treasures have come from its teeming strata! New orders 
of Vertebrates, some of them of extraordinary types, have 
thence been added to the long roll of organic forms. 
Other orders, scantily developed in Europe, and pre- 
viously but little known, haye been ascertained to have 
teemed in these far western plains. Whether we regard 
the prodigious number of individual specimens, and the 
great variety of genera and species, or the marvellously 
perfect state of preservation in which the remains occur, 

_ there is no other known area where facilities for palæon- 
tological research of the most minute and thorough kind 
exist so abundantly. 

Thanks to the labours, first of the universally-honoured 
Joseph Leidy, and then.of his younger successors, Maish 
and Cope, the firstfruits of that rich paleontological 
harvest have already been gathereg In the Yale College 
Museum alone about 1,000 new species of extinct Verte- 
brates hive been received from the West during the past 
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twelve years, at least one-half of which remain to be 
investigated. Mr. Cope’s museum at Philadelphia is like- 
wise crowded with new forms. If such results have been 


| achieved merely by expeditions equipped for at most but 


a few months of such labour as is possible at present in 
these wilds, what may not be looked for when some of the 
habitable portions of the fossilifereus regions come to be 
searghed, when quarries, 1ailway cuttings, and other arti- 
ficial openings add to the opportunities of exploring the 
rocks, and when systematic fossil-hunting can be carried 
on from a nearcentre of supplies, instead of from a base 
several thousand miles away in the Eastern States ! 

Among the organic wonders of which from time to 
time during the past decade announcements have ap- 
peared, none have been received with more interest than 
the discovery of birds with “teeth, made by Prof. Marsh 
near the end of the year 1870, in the middle Cretaceous 
rocks, which in Kansas and Colorado spread out east- 
ward from the base of the Rocky Mountains. The more 
striking features of this remarkable transitional ornithic 
type were described by Mr. Marsh as far back as 1872, 
and are now tolerably familiar to naturalists from his 
writings, and to geologists from the descriptions and 
restorations which have appeared in scientific journals 
and text-books. But its detailed structure has only now 
been made known in the splendid monograph on Odon- 
tornithes which has just appeared. This work is intended 
to form volume vii. of the Geological Exploration of the 
4cth Parallel, carried out by Mr. Clarence King for the 
Engineer Department, and also to stand as the first of a 
Series of memoirs of the Peabody Museum of Yale College. 
As a fitting termination to the noble Survey series of 
quartos, and asa splendid forerunner for what we hope will 
prove a long and illustrious series ofememoirs from Yale, 
the volume is doubly welcome. The splendour of paper, 
printing, drawing, and engraving (and in the advanced 
copy with which we have been favoured, the sumptuous- 
ness of binding) that have been lavished on the work 
bespeak preliminary acknowledgment. 

So perfect a matrix do the pecuhar buff, chalky, or 
marly beds of the Kansas middle Cretaceous formations 
furnish for the preservation of organic remains, that 
almost every bone of the skeletons of some of the birds 
has been recovered. The materials for the study of 
their osteology is thus almost as ample as that for any 
living bird. Full advantage of this abundant store of 
material has been takèn. The cases and cellars in the 
Peabody Museum at New Haven contain the remains of 
about fifty different individuals of a single bird. Every 
bone of its skeleton, with the exception of one or two 
terminal toe-bones and the extreme point of the tail, 
has been recovered, and is here carefully drawn of he 
natural size. Never before has it been possible, we 
believe, to reconstruct so perfectly so ancient an organism. 

The volume is divided into two parts. In the first of 
these the detailed st.ucture is given of the bird on which 
the author has bestowed the name of Hespferornis. The 
skeleton of this animal if extended to its full length would 
measure abot six feet from the point of the pill to the 
end of the tail. It must have been a typical aquatic bird, 
without any power of flight, but with strongly developed 
limbs and a long flexible neck, whereby ibewas doubtless 
endowed with remarkable powers of diving "and swiming 
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and of seizing the abundant fishes of the shallow seas in 
which it lived. Compared with our modern birds, the two 
features of this ancient form which most forcibly arrest 
attention are the teeth and the legs. The teeth were 
covered with smooth enamel, terminating upward in 
conical pointed crowns and downward in stout fangs, 
closely resembling those of mosasauroid reptiles. Their 
mode of growth and replacement have been determjned 
to have taken place in a manner very similar to that in 
some reptiles, the young tooth forming on the inner side 
of the fang of the tooth in use, and increasing in size, 
while a pit for its reception was gradually made by 
absorption. The old tooth, being progressively undermined, 
was finally expelled by its successor, the number of teeth 
thus remaining unchanged. The teeth were implanted in 
a common alveolar groove, as in Jchthyosaurus. In the 
upper jaw they were confined to the maxillary and entirely 
absent from the pre-maxillary bone; in the lower jaw they 
extended from near the antenor extremity of the ramus 
along the entire upper border of the dentary bone. Mer. 
Marsh believes that they were heldin position by cartilage 
which permitted some fore and aft movement, but on the 
decay of which after death the teeth readily became dis- 
placed and fell out of thejaw. Thisis an important fact in 
its bearing upon the nature of the teeth found on the same 
slab of Solenhofen limestone with the well-known Archao- 
pleryx. These teeth, it will be remembered, were re- 
ferred by Mr.’ Evans to the bird itself—a reference fully 
confirmed by Mr. Marsh, who says that he at once iden- 
tified the teeth as those of birds and not of fishes, and 
by the subsequent discovery of other remains of the 
bird. In Hesperornis regalis there appear to have been 
fourteen functional teeth in the maxillary bone and 
thirty-three teeth inethe corresponding ramus of the 
lower jaw. The wings are rudimentary or aborted, 
a remnant of the humerus alone existing. They may 
have gradually diminished from disuse until, as the 
power of flight ceased, the legs and feet increased in 
proportion, and assumed the massive dimensions shown 
in the specimens, oF, as ‘Mr. Marsh suggests, the bird may 
have been a carnivorous aquatic ostrich, never having 
possegsed the power of flight, but descended from a 
reptilian ancestry which is strongly recalled by different 
portions of the skeleton. Among recent birds, the peculiar 
legs and feet of Hesferornts find their nearest analogues 
in the Grebes of the genus Podiceps. They were admir- 
ably adapted for propulsion in wat@r, but scarcely served 
for walking onland. Locomotion must have been entirely 
performed by the posterior limbs—a peculiarity which 
distinguishes Hesferornis from all other birds recent or 
fossil. The tail appears to have been composed of twelve 
vertebræ, unique in their peculiar widely extended trans- 
verse processes and depressed horizontal ploughshare 
bone. Broad and flat, somewhat like that of the beaver, 
it must have been a powerful instrument in steering the 
bird through the water. 

The second part is devoted to a description of the 
remains which have been found of birds belonging to ¢ 


second order of Odontornithes, termed Odontotorme. |, 


Unlike Hesperonnts, theysseem to have been all of com- 
paratively small size and fo have possessed powerful wings, 
but ver small legs and feet. From that contemporaneous 
ferm, and from all other known hjrds recent and fossil, 
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they are distinguished py ceitain ypes of structure which 
point back to a very lowly ancesfry, lower even than the 
reptile. Their bones, being mosfy air-filled, would enable, 
the carcases to float on water until, by decay or the rapa- 
city of other animals, they were separated and dispersed. - 
Hence skeletons of these flying birds are less entire than 
those of the massive-boned Hesfcrornss. ‘Nevertheless 
the remains of no fewer than seventywseven different 
individuals have been disinterred. These are included in 
two well-marked genera, Jchthyornis and Apatornis, 
and were all‘small birds, reminding us by their strong 
wings and delicate legs and feet of the Terns, like which 
they were probably also aquatic in habit. Besides 
the reptilian skull and teeth, the birds of this second 


order were marked by the character of their vertebræ, j 


which in their biconcave structure recall those of fishes. , 
This is the more remarkable, as in Hesferornis the 
vertebrae are like those of modern birds. Yet these two 
utterly dissimilar types weye contemporaries, and their 
remains have been preserved in the same strata, Mr. 
Marsh points out that the transition between the two 
vertebral types may be traced even in the skeleton of - 
Ichthyornis itSelf, where the third cervical vertebra prer 
sents a modification in which the ordinary avian saddl 
shaped form appears as it were in the act of ase 
from the biconcave ichthyic form, 

In a concluding chapter the author briefly touches upon 
some of the broader biological questions suggested by the 
structure of the animals described in the volume. The 
striking differences between the three orders into which 
Prof. Marsh divides toothed birds—Archeopteryx, Hes- 
perornis, and Ichthyornis—serve to indicate the high 
antiquity of the class, and to encourage the, search. for 
ornithic remains in the ear.ier Secondary, if not in the 
later Paleozoic, rocks. The peculiar character of each of 
the orders Prof. Marsh believes to have been united in 
some earlier type, of which no trace has yet been found. 
This ancestral type may have been almost as much a 
reptile as a bird. The earliest birds were doubtless 
closely related to the Dinosaurs and Pterodactyles. 

Of the plates, thirty-four in number, which accompany 
and adorn the monograph it is impossible to speak in terms 
of too great praise. They are strictly and rigidly scientific 
diagrams, wherein every bone and part of & bone is made 
to stand out so clearly that it would not be difficult to 
mould a good model of the skeleton from the plates alone. 
And yet with this faithfulness to the chief aim of the 
illustrations there is combined an artistic finish which has 
made each plate a kind of finished picture. We heartily 
congratulate the genial Professor of Paleontology at Yale 
on the advent of this truly imperial volume. May it be 
the earnest of many more from the rich store of materials 
which he has so courageously and enthusiastically gathered 
among the wilds of the far West ! 


THE THEORY OF DETERMINANTS 
A Treatise on the Theory of Determinants and their 
Applications in Analysis and Geometry. By Robert 
Forsyth Scott, M.A. (Cambridge: At the University 

Press.) 

HE list of English fext-baoks on the subject of De- 
terminants is comparatively meagre, and this not- 
withstanding the fact that the first separate treatise of all 
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on the subject was the work of an, Englishman, now the 
distinguished president df the Royal Society. Dr. Spottis- 
woode’s “Elementary Theorems Relating to Determin- 
ants” appeared in 1851 (4to, pp. viii, + 63, London, 
Longmans), and, as a pioneer work, was eminently suc- 
cessful; at the honouring request of the editor of Crelle 
it was republished, with additions, in that well-known 
journal three os four years later (vol, li. pp. 209-271, 
328-381), After considerable intervals came Dodgson’s 
“Elementary Treatise” (London, Macmillan, 1867) and 
a pamphlet by Wright; and here, until quite recently, 
the list ended. The chapters on the subject by Tod- 
hunter and others belong to a different category, but 
deserve to be mentioned, as it is doubtless in part owing 
to their existence_that separate treatises have been so 
rare, 
In view of the dearth referred to, he would be a very 
ptious critic indeed who would not gladly welcome the 
dsome volume whose title,js given at the head of this 
notice. In form and general outward appearance it re- 
sembles Part I. of Thomson and Tait’s “Elements of 
Natural Philosophy,” and extends to about 250 pages, 
he matter is arranged under fourteen chapters, the first 
ahh being meant to deal with determinants in them- 
selwes, the last seven with the so-called applications; the 
line of separation, however, is not very well maintained. 
In the introductory chapter we have the usual account 
of permutations, inversions of order, &c., and the usual 
definition of a determinant; but this is followed by some- 
thing less familiar, viz a page or two of exposition 
regarding Grassmann’s ‘alternate units” or “ polar ele- 
ments,” and by the establishment of the theorem that a 
determinant,is expressible as a product of alternate num. 
bers linear inthe elements.1 The constant use afterwards 
made of this theorem—if theorem we can call that which 
is but a symbolical expression of the ordinary definition 
of a determinant—is the distinguishing feature of Mr. 
Scott’s mode of treating the subject. There may be room 
for doubt whether the study of determinants is thus, as 
he says, much simplified—the example of § 20, p. 15, is 
not a happy introductory instance of such simplification— 
and it may certainly be questioned whether beginners 
should have the subject at first presented to them in this 
. way; but undehiably a freshness is thereby imparted to 
the book, which will make it pleasant reading to those 
who already know something of the matters in hand. 
Chapters II. to V., on “General Properties of Deter- 
minants,” “The Minors and the Expansion of a Determi- 
nant,” “Multiplication of Determinants,” and “ Deter- 
minants of Compound Systems,” contain proofs and 
illustrations of sos? of the well-known general theorems. 
One might, however, fairly expect so large a work as the 
present to be more complete in this respect ; the omissions 
for example, of Sylvester's beautiful theorem expressing 
fhe product of two determinants as a sum of like products 
is not easily excusable. Chapter VI., on “ Determinants 
of Special Forms,” is good, and the same may be said of 
the next, which treats of “Determinants with Multiple 
Suffixes.” Belonging to the first part, although included 
under “ Applications,” are Chapters IX. and XII. The 
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one concerns what are called “ Rational Functional De- 
terminants,”’ but which might be more fitly designated as 
“ Alternants "—to use one of Sylvesters happiest coin- 
ages ; the other concerns “ Determinants of Functions of 
the same Variable,” a title again which is anything but 
sufficiently discriminative. Both chapters are fresh and 
interesting. To the borderland*between the two parts 
maybe assigned Chapter X., on “Jacobians and Hes- 
sians;” then there are chapters (VIIL, XI., XIII.) dealing 
with the applications to three departments of Analysis, 
viz., Theory of Equations, Theory of Quadrics, and Con- 
tinued Fractions; and, lastly, there is a very readable 
chapter (XIV.) on “ The Applications to Geometry.” 

No exercises for the student are given under the 
individual chapters, but a considerable collection is placed 
towards the end. i 

Following this is a “List of Memoirs and Works 
Relating to Determinants,” the arrangement being alpha- 
betical according to authors’ names. Wir. Scott acknow- 
ledlges the incompleteness of the list ; but, all the same, 
one cannot help expreesing regret that such an excellent 
opportunity of publishing an exhaustive, or tolerably ex- 
haustive, bibliography of determinants was lost. Had the 
list been a judicious se/ection, there would have been less 
cause for regret, but not rarely the worthless are taken 
and the good left out. Cauchy, who in a sense laid the 
foundations of the whole subject, is not once mentioned ; 
Grassmann, who laid the foundation of Mr. Scott’s method, 
is not included ; Nagelsbach’s name occurs, but his most 
important paper is omitted: and many more such 
instances might be cited. 

Mr. Scott has given us a very acceptable addition to 
our mathematical text-books : a little more of the con- 
scientious labour he has shown wuld have produced a 
work still more worthy of the press which has issued it. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts, No 
notice is taken of anonymous communications, ] 

(The Editor urgently requests correspondents to krep their lagers as 
short as possible, The pressureon his space is so great that it 
is impossible otherwise to ensure the coe sindaips even of com- 
munications containing interesting and novel facts.) 


The Stone in the Nest of the Swallow 


THE name of swallowg stone was preserved in France even to 
our days, for Dr. Patrm, a member of the French Institute and 
of the Academy of Sciences in St. Petersburg, wrote in the 
“ Diction of Natural History,” Paris, Deterville, 1803 (V° 
Agate), as follows :— 

‘On trouve dans les ruisseaux des environs de pance © en 
Dauphiné de très petites Calcedoines ou tes de forme lenti- 
culaire qu’on a nommées pierres de Chdidoine, parce qu’ellegwont 
quelque ressemblance avec les semences de cette plante,’ pierres 
d’hırondelle parcequ’on en a trouvé dans I’éstomac de ces 
oiseaux.” 

Of course this naturalist did not try to throw hght on the 
legend, or to explain the confusion made by some authors between 
the respective skill of the eagles in geology, and of the swallows 
in botany, which Phile, in his ‘‘ Remedies Against Sortileges,” 
clearly sets out in the following verses ; 


pops è rnpet Tas yoràs breprépas ® 

els rhy kalay herds rpoiyas Aloy + 

ós f xeABày rod ceAlyoy Thy róuny 

'Egdyara 8 rod rpaxrade rò» Albay : 
mde yurh eephcivel Coy rEBpepte. ~ 


e 
« A cone which tke ee fiz conceals in her nest (aery) prese. ves 
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her lofty breed from destruction, just as the top of a parsley 
sprig does for the swallows. This stone woin by a woman 
round her neck during pregnancy will procure her a living 
child.” 

This use of parsley is mentioned by Æhanus de Natura 
Animal, lib. i, chap. 37, as follows :-— 

Al clapar nad rovray tà wà diolo obnody al unrépes cedrlyou 
kbuny spoBdarovras roy, Bpepõr ral exelyas rò drretfey Bard 


ory. ` 
“ As the beetles injure their eggs the mothers throw tops of 
paisley sprigs in front of their young, which become inaccessible 
to the beetles.” 
But this parsley must not be confounded with the miraculous 
herb giving sight to the young swallows, {Ælianus, lib, iii, 


chap. 25). , . 

Bpadéws Bè exBrAdwet ral rh rabrns Apédn ós ral rd Tay kuvar 
onvadiia’ wéay Bt KoulCer wal xpordyer Tà Bè SmavaBAdra: elra 
drpepfoavra daryoy êrwerhoipa Bera apdeios Tis Kadlas dm} thy 


-wouhy, rabrns rijs wdas kvôpwro: yevérOar eyxparets npeor* ral 


obSdae viv rijs oxovdijs Kar étuxoy. 

“ Like whelps, the young swallows are late endowed with sight, 

but on the application of a certain herb by their mother they 
in to see; and after some rest leave the nest to seek their 
food. Men, though lo for this herb, could never get it.” 

Dionysius gives in his ‘‘ Omithology ” some information about 
this eagle’s stone (lib. i. ch. 3). 

“Hy 8t drorexeiv dén xouloayrés ru, Aloy Tats xolAas érribéact 
kariais Tya èy xaip® rlerwot, kal uh +d Timtdpevoy mpd Ths Spas 
ar ércotov wboîro ta lexvos’ ob phy dort rl capes wep) rod Alsou 
rotrov yweoxer, AN’ of wey abtdy dxd ray Kavxaslwy dpdy of 3è 
àrd THs ToD dxeavod BxPys pac) nopllecOar Acundy dreppuds byra 
kal perrdy EvBobey wyedparos &s kal xov dwroreaciy el xivotro. 
ruroten 8 el ris abrby yuvaud xepidyeié, dArcbalvew Biaxwrboer 
rd Bpépos. Kay evrdByti xapad(orros Gdaros exnpaton thy rod 
wupds vurchoet w loxóv. 

“ They bring this stone in their nests to avoid a premature and 
forcible delivery. Nothing positive is known about this stone, 
which some suppose brought from the Caucasus, and others 
from the sea-shore, It is exceedingly white, full of air, so as to 
resound when moved. It prevents miscarri im those who 
wear it, And if it does but touch the surface of a caldron of 
boiling water, it overpowers entirely the might of fire.” 

The confusion maše by some writers between swallows and 
sagles is evident by the fact of their faulty quotation from 
Phony. 

For Pliny, chap. iv. lib. x. says— 

“Tribus primis et quinto aquarum generi inædificatur nido 
lapis ætites quem aliqui dixeie item ad multa remedia utilis 
nihil igne deperdens, Est autem lapis iste preegnans intus, cum 
quatias alio velut in utero sonante, Sed vis illa medica non 
nisi nido direptis.” 

And in chap, xxxix, vol. 36, he gives further particulais on 
thege very stones, which he divides into males and females, and 
ito four kinds, according to their origin, 

Whilst in lib, viii. chap. 41, he says— 

*‘Chelidoniam visui saluberrimam hirundines monstravere 
vexatis pullorum oculis illa medentes,” and lib. xxv. ch. 50, 
t Animalia quoque invenere herbas, in primis que chelidoniam., 
Hac enim hirundines oculis pullorup in nido restituunt visum 
ut quidam volunt [see Aristotle d Animal. Gen. l. iv. ch. 6] 
etiam erutis oculis”; cleaily tracing the distinction followed by 
Phile between the respective proficiency of eagles in geology and 
swallows in botany, 
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A Peat Bed in the Drift of Oldham 


We have here lately discovered a bed of peat intercalated with 
beds of undisturbed “glacial drift.” I bebeve this phenomenon, 
if not unique, 1s very rare in England, and may, therefore, be 
interesting to your readers. In the depth of a section of 14 feet 
there are two thick beds of drift with washings of fine clay, and, 
midway in the section, a well defined bed of t with a 
maximum thickness of 18 inches, , Another bed c peat, same- 
what lesg clearly defined, and not so true as the former, is 
likewise present, the two, beds having beneath them a thin bart 
of ex gly fine clay of a bluish grey colour, which evidently 
is the equivalent of the‘‘seatings” or ‘floor clays,” which so 
invariably acegmpany our seams of coal, The beds of drift 
th close thé peat are alike in some of their main features, but 
unlike m others, In both bould@rs are in great abundance, 


In the bed beneath the there are bands of fine clay, coarse 
sand, or grit, pebbles, and boulders ; the upper, with very little 
variation, is uniformly made up of arenaceous clay and a preat 
number of boulders. It is almost@ertain that at the close of the 
pleistocene period the upper deposit, that is, the one above the 
peat, could not have had a thickness of less than 75 feet. 
These deposits are the ‘‘upper drift” of the geologist. The 
beds beneath the peat, judging from their composstion—boulders, 
pebbles, gravel, and fine sand—and the présence in the latter of 
“current bedding,” probably represent tae ‘‘middle drift.” 
The “lower diift” beds are absent here. May I add that some 
of the mosses, which seem to make up the bulk of the peat, are 
in an excellent state of preservation, and are now under exami- 
nation for id&ntification. A considerable number of fragments 
of beetles, of undetermined species, are likewise amongst the 


ds, Jas, NIZLD 
29, Radclyffe7Street, Oldham, September 13 





On the Asiatic Alliances of the Faung of the Congenian 
Deposits of South-Eastern Europe 


Herr THeopor Focus of Vienna has pointed out so 
important mistakes in the abstracts of his memoir in NAT 
vol. xxi, p. 528. In view of remedying. these ettable err% 
some revised extracts are hertgiven. At'p. 528, line 32, the 
sage should read thus :—‘‘ The genus /Verttina at present shows 
predilection for islands, ‘Thus from Tahiti alone Reeve gives « 
species, and 11 from the Sandwich Islands; from the Philips 
pines there art 39, and 40 from New Caledonia alone, acco 
to Gassies, Further, according to Kobelt there are 11 in fhe 
Mediterranean; and, according to Reeve, 7 in the West es, 
and ro in Central America. The t continental areas are 
strangely poor in Weritine. In North America the genus seems 
to be wanting, since the two or three known species are found 
only in the burderlands on the south. The genus Melanopsts 
has a very peculiar distribution. Twenty species, nearly all 
strongly ornamented, belong to the Mediterranean, This genus 
is wanting in Africa, East India, the Malay Islands, Australia, 
and the whole of America; but it occurs quite locally, with 19 

ecies, in New Caledonia ; and 2 species are found in New 


land.” 

Again, at line 60, read :—*“ A’ very peculiay “characteristic, 
hitherto overlooked, in the inland-water faunas of the later 
teitiaries in South Europe, is the absence of the African element 
(such as the Achatina, Etheria, Ampullaria, Iridina, Galatea, 
&c.); and this is the more remarkable because the mammalian 
fauna of the period, on the con , has a strongly-pronounced 
African character, The same may be said of the flora and for the 
whole tertiary period, since the tertiary flora of Europe had, in 
succession, an Australian, Taian, Japanese, and Mediterranean 
character, but never an African acter. The tertiary land 
and freshwater shells of Europe show analogies to New Cale- 
donia, India, China, and Japan, but not to Africa; although 
the last not only lies so very much nearer to our continent, but 
in its mammalian fauna, until the Diluvial period, kept so close 
a connection with Southern Europe.” ° È. R. J. 












Prosopistoma punctifrons 


My colleagues, Messrs, Joly and Vayssière, in announcing with 
justifiable pride (in the Comptes Rendus of French Academy 
and elsewhere) the discovery of the perfect insect of Prosopistoma, 
attnbute to me the former possession of an opinion that the insect 
might be an Ephemerid suitedsfor a continuous aquatic life. I 
am not sensible of having published such an opinion, nor of 
ha held it, In remarks on Oniscigaster, in the Fournal of 
the Linnean Society of London, vol. xil. (Zoology) p. 145, foot- 
note (1873), I ask, “Can there be apterous Aphemerida?” and 
‘Can the imago of Prosopistoma be in that condition?” It 
did not occur to me that these words could be sg translated a8 to 
kas ihe interpretation put upon ion by Messrs, Joly and 

a; re. congratulating my co! es upon their discovery, 
I remark that I make this Eeplanation solely because certain of 
my correspondents ask where I have published the opinion 
attributed to me. R. McLACHLAN 

Lewisham, September 9 





\ Mosquitoes 
In NATURE, vol. xxii. p. 338, an inquiry is made as to the 
best means of preventing the attacks of mosquitòes, I am 
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informed that the smell of American pengyroyal (Hedeoma pule- 
gtoides), when sufficiently strong, drives them away at once. A 
few drops of the essential oil extracted from this plant added to 
an ointment and rubbed upoW\ the skin will secure relief from 
these pests; likewise a sleeping apartment may be freed from 
them by strewing about a quantity of the leaves of the plant; or 
by allowing a quantity of the essential oil to evaporate in it. 
European oyal (Mentha pulegium) is said to be very 
similar, and might pdssibly have the same effect. 
Lyons, New York, August 30 M. A, VEEDER 





Hardening of Steel 


In NATURE vol, mail. p. 220, Mr, H. T. Johnston-Laris 
supposes the absorption of hydrogen to be necessary for steel to 
ge ; 


The following facts seem to prove that this absorption can be 
very well dispensed with in hardening :— 

I, Small pieces of steel wire can be hardened by moving them 
swiftly through the air when red hot, or by pressing them against 
a piece of cold metal. 

2. Steel can be hardened very well by cooling in quicksilver. 

Both facts seem to state that only rapid cooling is wanted for 

e ev 





steel to get hard. T. W. GILTAY 
Dordrecht, September 8 
T 
`~ THE NEW ZEALAND INSTITUTE 


ROBABLY none of our colonies have done so much 
for the þromotion of the higher interests of their 
people as New Zealand; in this respect, indeed, it will 
compare favourably with almost any other country in the 
world. Its university is wonderfully complete and well 
organised ; all the faculties are well represented ; science, 
as well as literature, has its right place in the curriculum ; 
the best men are tempted to go out as professors from 
the old country; and laboratory research is fairly en- 
couraged, we recently we referred to a proposed 
system of education, which in its comprehensiveness and. 
completeness will hold its own with any national system 
of education in Europe. The New Zealand Institute, 
again, is probably one of the best organised, and for its 
urpose, among the most efficient scientific bodies to be 
ound anywhere. It is virtually a Government institution, 
and was organised by a special Act in 1867. It seems to 
bear the same relation to its incorporated societies that a 
university does to its affiliated colleges ; it is independent 
of these societies, which must comply with certain rules 
imposed upon them by the Institute, and yet without 
these societies its occupation would seem to be gone. 
One part of its duty is the publication of summaries of 
the Proceedings of the societies, and of such papers and 
records in as the Institute may deem of permanent 
scientific value. The societies at present incorporated 
with the Institute are the Wellington Philosophical 
Society, the Auckland Institute, the Philosophical Insti- 
tute of Canterbury, the Otago Institute, the Westland 
Institute, and the Hawkes Bay Philosophical Institute. 
It must be gratifying in the highest degree to those who 
have the best interests of New Zealand at heart to find 
a love for culture so widespread as the existence of these 
societies indicate. And it must be remembered that, as a 
condition of incorporation with the Institute, each society 
must come up to a certain standard of membership and 
contribute a considerable sum yearly to the promotion of 
science, art, @nd literature, which is the aim of the 
Institute, ` 
The genuine good work which the Institute is doing, 
and its efficiency in promoting not only science, but 
through that the practical interests of the colony, is 
evident from the handsome volume of Transactions 
which it publishes yearly, and which are entitled to take 
their place among the best class offsimilar publications. 
Some idea of the work which the Institute is doing, and 
of the value of its Transactions, may be obtained from 
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the two last volumes, for 1878 and 1879, which we have 
just received, 

Of course the first aim of a society like this, in a fresh 
country like New Zealand, should be the working out of 
its natural history (in its widest senge) in a scientific 
method. This the Institute has done and is doing, 
and its publications, and the publications of the sepa-. 
rate societies, are already a mine’of information on all 
subjegts connected with New Zealand. The volumes 
before us contain a large number of papers on zoo- 
logy, botany, chemistry, and geology, of them im- 
portant contribytions to these various departments of 
science. Prof. Hutton, whose name is well known in 
this country, contributes a number of valuable papers on 
the various divisions of the fauna of New Zealand. 
Prof, von Haast (another name well known to science) 
has other various contnbutions of special value, and Mr, , 
T. W. Kirk, of the Colonial Museum, has a long list 
of papers both on zoology and botany, all of them of 
novelty and interest, and several of them on such practi- 
cally important subjects as Grasses and Fodder Plants. 
Other able workers in these departmerfts are Mr. D. 
Petgie, Mr. W. Colenso, Mr. Charles Knight, Mr. 
Buchanan, and Mr. Buller. From Mr. J. C. Craufurd 
and Mr. W. Collie we have valuable contributions 
relating to the geology of New Zealand. Several of the 
papers classed under the head of Miscellaneous are of 
the greatest importance and interest. Thus we have 
papers of immense practical value to the colony on the 
Forest Question in New Zealand, by Mr. A. Lecoy; on 
the Influence of Forests on Climate and Rainfall, by Mr. 
F. S. Peppercorne; and on Forest Planting and Con- 
servation, by Mr. G. W. Wilkins. Equally important 
from a colonial as well as a scientific standpoint is Com- 
mander Edwin's paper on the Principle of New Zealand 
Weather Forecast. We have several excellent papers on 
the New Zealand natives of much ethnological value : 
“ Notes on Port Nicholson and the Natives in 1839,” by 
Major Heaphy ; “On the Ignorance of the Ancient New 
Zealander of the Use of Projectile Weapons,” by Mr. 
Coleman Phillips; “ Contributions towards a Better 
Knowledge of the Maori Race,” by Mr. W. Colenso ; 
“Notes on an Ancient Manufactory of Stone Imple- 
ments,” by Prof, von Haast, F.R.S.; and “Notes on 
the Colour-Sense of the Maori,” by Mr. J. W. Stack. Mr. 
W. Colenso contributes papers on the Moa, a subject of 
great scientific interest. Mr. J. H. Pope’s “ Notes on the 
Southern Stars and other Celestial Objects” is a valuable 
contribution to astronomy. Prof. Bickerton has seveyal 

apers on subjects of wide scientific interest—on “ Partial 

mpact,? the “Genesis of Worlds and Systems,” the 
“Birth of Nebule’?’ ; while Prof. F. W. Frankland writes 
interestingly on “The Doctrine of: Mind-Stuff.’ There 
are several good chemical papers by Mr. W. Skey. In 
the Proceedings of the seVeral societies there are numerous 
shorter papers of varied interest, as on Moa Feathers, by 
Dr. Hector; on Musical Tones in the Notes of Australian 
Birds, by Mr. C. W. Adams; on a new fish, by Prof. 
Hutton ; and mary others on subjects of wide and varied 
interest. We have besides meteorological, earthquake, 
and other records, and a variety of miscellaneous matter, 
all of real importance. 

An institution capable of producing so much valuable 
work year after year deserves every encouragement from 
| the government of the country. The New Zealand 
ı Government has hitherto granted a subsidy of 50o% 

yearly to the Institute, just sufficient, we believe, to defray 

the expenses of printing the Transactions, which are 
freely distributed to other societies all overethe world. 
| We are therefore astounded to lears that the Government 
' has decided to withdraw this grant, thus suddenly bring- 
` ing these valuable Transactions to @standstyl. We can 
scarcely credit the statement; it is difficust to beleage 
that so enlightened a Government as that of New Zealand ° 
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would so seriously cripple one of its most valuable insti- 
tutions, and so discourage an activity which produces 
results not only of the greatest value to science, but to the 
practical interests of the colony. The affiliated societies 
themselves contribute, we believe, 1,275/. annually to 
support the work of the Institute, the whole of which is 
spent in keeping up valuable museums and laboratories, 
and an interest in scierfce in nine centres of population in 
New Zealand. Without the annual volume, we fear it 
is impossible to get members to keep up their sub- 
scriptions, and thus the organisation of the Institute, 
which has stood the test of twelve years, given universal 
satisfaction at home and abroad, and reflected the greatest 
credit on the colony, is in danger of breaking up and 
possibly expiring altogether. This would be little less 
than a calamity to the colony. Not a penny of the 5o0o/. 
is spent in salaries; the editing, drawing of illustrations, 
‘and all else is a mere labour of love. The names of von 
Haast, Hector, Hutton, and others, are known to men of 
science all over the world. Dr. Hector especially has 
acquired a high reputation for his activity, zeal, and the 
results he has obtained. It is greatly owing to him that 
New Zealand has done for science far more than ny 
colony of its age. The Institute itself is a model of 
organisation, The grant of the anual soo/, was a wise step 
worthy of general imitation, and its sudden extinction is a 
cruel blow to science. We can scarcely believe that New 
Zealand is capable of persisting in carrying out so shabby 
and short-sighted a policy, a policy of which any country 
should be ashamed. We trust that later news will show 
that there has been some misunderstanding, or that the 
Government has thought better of it, and continued a 
grant that could not possibly be better spent. 





ALBERT Y. MYER 


(PHE young science of meteorology has sustained 
another heavy loss in the death of General Myer, of 
the Sıgnal Serviçe gf the United States, at Buffalo, New 
York, on August 24, ın the fifty-second year of his age. 
In 1854 he entered the United States army as an assistant 
surgeon, was assigned to special duty in the Signal Service 
in 1858, and in 1860 was made chief sıgnal officer of the 
army, a position he held till his death. 

The distinguished services rendered by General Myer 
to meteorology may be considered as having been made 
chiefly during the last ten years. Americans claim for 
the late Prof. Henry, of the Smithsonian Institution, the 
honpur of having originated, upwards of thirty years ago, 
the idea of using the telegraph for conveying information 
regarding coming changes of weather. But it was re- 
served to General Myer, as respects the United States, 
to translate the jdea into the action of every-day life, in 
devising, developing, and. extending a system of telegrams 
and reports for the benefit of commerce and agriculture, 
which as regards the completeness of its organisation, 
the thoroughness with which it is worked, and its effective 
success, stands out as a model system of weather telegraphy, 
Three large weather maps are prepared and issued daily, 
along with three daily forecasts of the weather, which 
tht telegraph at once sends through all the towns, villages, 
and hamlets of the States; and no time is lost, on the 
expiry of each month, in preparing and widely circu- 
lating a Weather Review, accompanied with maps showing 
the stormi-tracks, the geographical distribution of the 
atmospheric pressure, temperature and rainfall for the 
month ; together with occasional weather-maps of the 
highest importance in their bearing on the meteorolegy 
of Amewcag Europe, and the rest of the northern 
hemisphere. , e 

The other great service rendered by General Myer to 
practical science is th® system of international meteor- 
ologpp establisaed by him, one of the important outcomes 

“of which is the series of United States weather-maps 
ee 
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now appearing in NaZURE, showing the meteorology of 
the globe for each month. When the scheme was first 
proposed to the Meteorological Congress at Vienna, in 
1873, it was difficult to regard % in any other light than 
as an impracticable, if not wholly visionary, proposal; 
but the feeling quickly changed as General Myer unfolded 
the details of its practical working, and explained that 
what he required from his brother meteorologists, in 
addition to their approval of the schemg, was one daily 
observation at a selected few of their stations, he being 
authorised by the American Government to say that they 
would undertake the expense of collecting and discussing 


„the observations, 


As our readers are aware, the scheme in General 
Myer’s hands has been a pre-eminent success; and a 
body of facts is being thereby amassed, destined to fur- 
nish the key to the larger problems of meteorology, a 
science which, from the complex intricacies it presents, 
requires more than any other science a whole hemisphere” 
at least as its basis of observation. Perħaps the most 
important of the practical questions which will thus fall 
to be dealt with are those abnormal flistributions of the 
mass of the earth’s atmosphere, short continued or more 
permanent, from which arise great storms or devastating 
tornadoes, excessive heat or cold, fine seasons or their 
opposites, ang long-continued rains or droughts, so terrible. 
for the famines which attend them. The explanation of 
these anomalies will doubtless be the immediate precursor 
of an intelligent and practically successful férecasting of 
the character of coming seasons. 

This magnificent work General Myer could not have 
accomplished unless he had been backed by the moral 
and material assistance so generously and readily accorded 
him by his Government. With a settled conviction that 
this national work, if undertaken at all, should be carried 
out in a spirit and manner worthy of the great Republic, 
the Government of the United States relegated the work 
to the Signal Service of the War Department, with an 
annual vote from the Exchequer, which, while not too 
large for the work to be done, no Government on this side 
the Atlantic has yet thought of emulating. 

While writing this brief notice of General Myer’s work, 
we have been repeatedly reminded of the name of Le- 
verrier—probably because, though widely different in 
many ways, both rendered services to meteorology to a 
great extent identical, both possessed the rare genius of 
organising and the resolute will that easily sets obstacles 
aside, both secured the support of their respective 
Governments, both were animated by large views of the 
capabilities and requirements of the science, and both 
were successful in an eminent degree in largely extending 
the sphere of its operations. 


PHYSICS WITHOUT APPARATUS} 
V. 


THE Science of Electricity may be regarded in several 
different aspects. Firstly, there is the study of the 
simple phenomena such as schoolboys delight to see: 
the attractions and repulsions of rubbed bodies, the 
sparks, the shocks, the heating of wires, and rotation of 
diminutive electric engines. Secondly, there is the exact 
measurement of electrical quantities, and the verifying of 
the great laws of the science, involving exactmanipulation 
and standard instruments. Thirdly, there is the tech- 
nical study of the appl.cat.ons of the science, the details 
of telegraphic apparatus, the necessities of construction 
and maintenance, the management of electric lights, and 
other branches of electrical engineering. Lastly, comes 
the high mathematical theory cultivated only by the few. 
OF the practical pogions ef this vast mine of scientific 
wealth, the greater part is only to be reached by the aid 


* Continued from p, 440, y 
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of special instruments of an expensive character. Only | obtained from a warm glass tumbler by exciting it wi 
Saga and “sgt al of ~ nenny hag sires a the | warm and dry silk hondkerehief, Aad if both a 
science can be shown without apparatus. Yet even here | s r i 

anae ar nep or ig phate ka ources are at hand the further experiment may be made 
produce the desired ends. 

_ In his lessons on Frictional Electricity, delivered to 
juvenile audiences at the Royal Institution, Prof. Tyndall 
has shown in hts unrivalled way how with the commonest 
objects, tumblers, egg-cups, needles, sealing-wax, pewter- 
pots, eggs, apples, and carrots, may lend themselves to 
produce the — the shocks, the movements of attrac- 
tion and repulsion which are more commonly obtained by 
the use of large and expensive electrical machines. No 
doubt these lessons—masterly examples of elementary 
science teaching—are familiar to many of the readers of 
“Physics without Apparatus.” To the science teacher 
they are an indispensable primer of instructions how to 
eagrons common objects into the service of science. The 
only matter for regret is that they stop so far short of the 














































































































































Fic. 16, 


entire subject, and do not touch the kindred branches of 
voltaic electricity or magnetism. 

The experiments we lay to-day before our readers are 
mere repetitions of ordinary lecture experiments, but 
require no apparatus of a,technical kind for their per- 
formance. To show the attractions and repulsions due 
to electrification requires only the appliances depicted in 
Fig. 16. A stick of sealing-wax rubbed briskly through 
a dry warm piece of cloth or flannel suffices as a source 
of electricity. A small light ball cut out of pith or cork 
is attached by a drop of sealing-wax to a silk thread and 
thus suspended to any suitable support. It is first 
attracted toward the electrified stick of wax ; and then 
repelled when by contact it has received a portion of the 
charge. The repulsion is not very easy to show if the 
ball is not exceedingly light. For this purpose a small if MA in 
feather, or bit of down out of a pillow, answers far better. Bees ii 
A support from which to hang itmay be improvised out al 
of a penholder and a couple of ‘books. The electricity | of the same kind, the opposite kind of el@êtricity aiyyacts 
excited pn the wax by friction with a woollen fabric is of | it. The mutual repyjsion of two similarly electrified 
the negative kind. Positive electricity is no less easily | bodies is beautifully shown by means of two silk ribbons, 
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as follows :—The two zibbang; about afoot long, are both 
side by side on the table, held at one end between the 
finger and thumb, and then electrified by drawing along 
them several times a piece of indiarubber. They are 
then lifted up from the table, when, if care has been taken 
that all is warm and dry, they are found no longer to 
hang straight down side by side, but to stand out and repel 
each other, . 


To obtain an electric sġa7% requires preparations on a 
er scale. M., Tissandier recommends the following 






piece of common brown 
smaller than the tray, and with rounded corners, is 

aed, laid on the table and rubbed briskly with a piece 
of indiarubber, or with a clothes-brush. It is then laid 
down for an.instant on the tray and the tray is touched 
with the hand. The brown paper is then lifted a few 
inches above the tray. If at this juncture some person 





Fic. 19. 


presents his knuckle to the tray he will receive a bright 
spark, which under favourable circumstances may be a 


couple of inches long. By simply putting the paper 
pr touching the tray, and again iffting up the paper 
the tray is again charged : and a large number of sparks 
may be thus drawn one after the other in rapid succession. 
The paper may be lifted by the hands, but it will be found 
better if a couple of ribbons or strips of paper be fixed on 
with wax to serve as handles, as shown in our figure. 

The sparks obtained by the tea-tray electrophorus may 
produce a slight pices sensation, but to give a regular 
electric shock will oblige us to store up a charge in a 
Leyden jar. This important piece of apparatus we have 
fo yssible to improvise in the following fashion. A 
med glass tumbler is procured—if of thin 
efera d is filled to about three-quarters 
ight with leaden shot. If shot is not at hand dry 
coal-dust will answer, but not so well, and great care must 
be taken to wipe clean the upper part of the tumbler. 
Everything must be warm and scrupulously dry. Into 
the shot a silver spcon is stuck to serve the place of 
a rod and knob. This is held as shown in Kg. 18, Wy 
grasping well in the hollow of the hand, so that the 
‘i ag a whele of the n aa ae 
glass. Having thus os gu and grasped our Leyden 
jar we must charge it With sparks from the tea-tray elec- 
tropa@rus. It@hould be held with the spoon handle near 
to, but not quite touching the edge of the tea-tray, while 














of its feigh 


another person 
brown paper up 
tray, then lifting up again—an 


‘wax. A circle of paper or thin card mar 


tester dial lifting the — 
own, then pang the 
so on until a dozen 
ar. On touching the 
experienced in the wrists and 


) the 
ee À 
sparks have been sent into 
knob a smart little shock is 


elbows, and a short bright snapping spark announces the 


discharge of the gh ee 
The subject of currents of voltaic clectridity is some- 
what beyond the province of “Physics without Apparatus,” 
and so is the greater part of the subject of magnetism. 
We may however conclude this article by presenting our 
readers with a sge mariners’ compass described some 
time ago ina Frenc azine (Fig. 19). A short knitting- 
or darning-needle, E£, which has been magnetised by rub- 
bing it on a magnet, is pushed into a small cork, B, and 
balanced in the following way :—A sewing-needle is fixed, 
point downwards, in the lower end of the cork, and this 


point of the needle a couple of matches pointed at 


7 


is poised on a sewing-thimble. To balance it about soa ii 
the, 


ends are thrust into the sides of the cork gbliquely, and 
weighted at their lower ends with little balls of sealing- 
ked with the — 


“points” of the compass ifay be attatched to the cork; 


! 


and to prevent draughts of air from blowing the needle f 


round it should be p 


ced in a deep saucer or dish of 
glass or porcelain 


` (To be continued.) 











NOTES 
WE are glad to be able to state that Mrs, Clifford is 
a pension from the Civil List in recognition of the #minent 
services to mathematics of her husband, the late Prof. W. K. 
Clifford, F.R.S. ; 

In the absence of precise information as to the cause of the 
lamentable explosion at Seaham Colliery, we cannot say anything 
useful on the occurrence. When such terrible ‘‘accidents” 
occur, Science is inyariably asked if she cannot do anything to 
prevent them, anything to render the miner’s occupation less 
dangerous than it is, Those who ask such questions seem to be 
ignorant of the fact that, while much remains to be done, science 
has already done not a little to point out the causes of such 
explosions and provide the miners with remedies, But it is 
well known that a large proportion of such explosions are due 
to the wilful neglect on the part of the miners of the m 
which science has put into their hands to prevent - 
ties. Weare ina fair way of finding out the real nature of the 
connection between 






oh) 

meteorological conditions and explosions in 
mines; it is in this direction that investigations should be carried 
out with thoroughness and zeal. Š 

Tue Sir Josiah Mason’s Science College, Birmingham, is to 
be opened on October 1 next, with an introductory lecture by 
Prof. Huxley. The classes for students will commence on 
Tuesday, the 5th, The course of instruction, as at present 
arranged, includes mathematics, chemistry, physics, and biology. 
Further details may be learned feom our advertising columns, — 

Two eminent foreign botanists will, the Gardener's Chronicle 
states, shortly visit this country—Dr, Asa Gray and M. Alphonse 
de Candolle. 


WE are glad to learn that the Gilchrist Trustees have given 
two engineering scholarships to University College, London, to 
be awarded by competition, There is an entrance scholarship 
(this year two are offered) of the value of 35/., tenable for two 
years, to be competed for by those who have not previously been 
students of the College, and who are not more than eighteen - 
years of age, The examination takes place this year on Sep- 
tember 28, and candidaggs must send in their names to the 
secretary on or before the 23rd. The subjects of the entrance 
examinations will be as follows :— cs, mæehanics, 
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mechanical drawing, essay on one of three given subjects con- 
. nected with mechanics or engineering? French or German, the 
use of tools, either carpenters’ tools, or the lathe (wood or 
metal), or the file. TherÑis also a senior scholarship of the 
value of 80/, to be awarded at the close of each session from 
1881-82 inclusive, Candidates for this scholarship must, to the 
satisfaction qf the Faculty of Science, have attended during the’ 
- whole of the sessin immediately preceding the award College 
classes in the fol&wing subjects :—-Applied mathematics, prac- 
tical physics, junior engineering, engineering drawing, geology. 


The scholarship will be awarded on the results of the ordinary 
4 


class examinations in these subjects. 


REFERRING to a short announcement in NATURE, vol, xxi. 
p. 306, of prizes offered by the Venetian Institute, we have been 
desired to point out that the limit of time for the first (that 
relating to the meghanical equivalent of heat) is March 31, 1881 
(not 1880). In further explanation we may say that the task 
proposed is ‘‘to discuss minutely the determinations of the equi- 
valent hitherto made, to investigate the causes of the consider- 
able differences that have appegred in the results, to indicate 
what is the most probable value that may be deduced from these, 
and to determine the equivalent by new experiments, adopting 
the method which the competitor shall have proved to be most 

“exact.” Many writers of great authority assime 424 or 425 
kilogrammetres as the mean value; but Joule’s more recent 

eriments,*based on observation of electric phenomena, give 
430, and Violle has obtained a value approximating 435. The 
importance to physical science of a settlement of the question is 
obvious. 


THE Vienna Academy (Section of Mathematics and Natural 
Science) has proposed as subject for the Baumgartner prize of 
1,000 florins the microscopic investigation of wood of living and 
fossil plants. By such investigation and the comparison of all 
known recent and fossil woods, it is desired to ascertain characters 
whereby it will be possible to determine the genus and species 
with certainty from microscopic sections. Papers must be sent 
in before December 31, 1882, and the prize will be awarded at 
the anniversary meeting in 1883. For further conditions see the 
Anzeiger. 


Tae Philadelphia Record deserves all the credit that has been 
accorded it for its public-spirited and successful efforts to break 
up the sale of bogus medical diplomas in that city. These 
diplomas were chiefly sold abroad, and it is appalling to learn, 
on the authority of the Zimes correspondent, that 11,000 of 
them have been jssued during the past few years, ‘‘It was well 
known,” the correspondent writes, ‘‘that Dr. John Buchanan, 
the Dean of ‘The American University of Philadelphia,’ and 
several other similar institutions, was engaged in this traffic ; but 
as they were all properly chartered medical schools, and, though 
disreputable, existing under the sanction of law, the difficulty was 
to get evidence of the sale of the diplomas. Diplomatic complaints 
about the traffic came from varjous Governments of Europe, and 
our people began to be 1estive under the stigma.” By the cleyer 
tact of the city editor of the Record, however, Buchanan has 
been brought within reach of the law, and the detectives are on 
his track, He attempted to put them off the scent by getting a 
man looking like himself to pretend to drown himself; this 
bogus case of drowning, however, has deceived nobody. 


Mr. A. L, SILER, the American Naturalist informs us, has 
discovered at Malley’s Nipple Ranch, near Pahieah, Kane county, 
Utah, remains of cliff-structures, which he describes as follows :— 
The remains seem to have been the foundations of small huts 
built on ledges of red sandstone undeg overhanging chffs. The 
walls were about six inches thick,‘m&de of thin flat sandstone 
brought up from the valley below, and laid in adobe, The 
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structures are divided into rooms about four feet square, leaving 
all the space between the building and the Back of the cliff, 
usually about ten feet, entirely free. Upon digging into one `of 
the rooms, Mr. Siler found parched corn and rope in a good 
state of preservation. 


THE August number of the American Entomologist contains 
an interesting article by the editore (Prof. C. V, Riley) on the 
effects of Pyrethrum (either as powder or fumes) on injurious 
insects, and the author believes this otherwise harmless substance 
is destined to entirely supersede the use of Paris green and other 
arsenical compounds, Experiments were made upon various 
insects, and on some the effect was remarkably rapid, the powder 
lolling them in a very short time. ‘‘ Squash bugs” appeared to 
resist the longest. Amongst other articles and notes is one on a 
luminous elaterid larva from Maryland, accompanied by figures ; 
and an important one by Prof, W. S. Barnard on the larva of 
a Simulium, which forms black masses on the rocks in rapids 
near Ithaca, N.Y., the pupa being furnished with external 
breathing apparatus. This magazine still suffers from the incon- 
venient absence of any indication of the contents of each number, 
aswant the editors will do well to supply. 





THE members of the Geological Society of France arrived at 
Boulogne on Thursday last. At their reception in the Colldge 
Communal, adjoining the museum, a vin d'honneur was offered 
them by the municipality. Among those present were Professors 
Prestwich and Seeley. The first meeting took place in the Salle 
Daunon, at the museum, where an opening address was delivered 
by M, de Lapparent, president of the Society. ` 


On August 18 and 24 storms of almost unprecedented violence 
swept over Kingston, Jamaica, and its neighbourhood. The 
destruction has been widespread and terrible, reminding one of 
the dire effects sometimes expenenced from storms at Mauritius. 


PROF. SILVESTRI, in a recent ascent of Etna, found that, asa 
result of recent volcanic activity, the sypggit has been lowered 
to the extent of 12 metres, so that its present height above sea- 
level is 3,300 metres, and that the interior edge of the crater, 
which was formerly 1,500 metres in circumference, is now 1,800. 
The platform which was formerly seen on the east side, at 60 
metres below the edge of the crater, has completely fallen into 
the heart of the volcano, and the eruptive axis, which before the 
eruption of 1879 was situated on the west side of the cater, is 
now right in the centre. Thus the interior walls of the crater , 
of Etna now present the virtually characteristic form of a great 
funnel, 


On September 5 the adherents of the Positive Philosophy went 
in procession to the Pére Lachaise to the tomb of Auguste Comte, 
the founder of this system. Thew number was about 200, 
Three speeches were pronounced on the spot, and in the evening 
a banquet took place in the very rooms that Auguste Comte 
occupied during his lifetime and which have been preserved in 
their former state. 


Traces of the last exceptionally cold winter are now visible 
in Paris, a large number of trees in the squares and streets 
having lost their foliage at an early period. Many of them are 
showing leaves belonging to a second formation, and which’ are 
probably doomed to a speedy death. We daresay many of our 
readers will have noticed a similar result in London. 


ACCORDING to the Révue Scientifique a change has taken place 
® the Observatory of Algiers, but of a very unusual character. 
M. Balard, who has been during so many year ductor of this 
establishment, has been reduced t8 the grade of astronomical 
attaché, and M. Trepied, adjoint pember of the Bureau des 
Longitudes, and one of the staff of the Révgg, Scientifigue, has 
been appointed director. , . 
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MONSIGNOR ELIGio Cosi, Bishop in partibus infidelium at 
Chang-Tong in China, is said to have invented a new alphabet, 
composed of thirty-three letters, with which all sounds of the 
Chinese tongue can be clearly expressed; until now 30,000 were 
requisite, The Emperor of Austria, to whom Monsignor Cosi 
communicated his invention, presented him with a complete 
typographical apparatus for a printing establishment. 

THE boring of the Arlberg Tunnel is in active progress on the 
Austrian side of the mountain, and ground will shortly be broken 
on the Swiss side, The St. Gothard line in its entire length is 
expected to be in running order in April next. 

A RATHER smart earthquake shock was felt at Zermatt on the 
3rd inst., and other two on Friday last, 

On Wednesday, September 8, lightning fell on the Sorbonne 
at about half-past two o'clock. A globe of fire was observed by 
persons present on the spot. Some of them say it was seen coming 
from the point of the north-western conductor, which was struck, 
as well as the south-western, with a great noise. The Sorbonne 
had, until recently, no bghtning conductor, and never, as far as 
is known, has any thunderbolt struck the venerable abode of the 
French University. But within the last few months six stetns 
have been erected and connected by an iron bar, making a 
circuit which goes all over the roof of the immense building. 
Unfortunately the pit where the earth conductor has been placed 
is situated at a great distance ‘from the main building, m a 
courtyard adjoining the laboratory of M., Jamin, and the con- 
ductor which connects the roof with this is.a square iron box of 
less than 15 mm. on each side, so that there is not sufficient 
conductibility in it to establish an efficient connection with the 
earth, This accident proves the sagacity of M, Karsten, the 
Schleswig-Holstein physicist, who pubhshed a table giving a 
formula for regulating the dimensions of the connecting-rods with 
their lengths, as is taught by Ohm’s laws, It shows also how 
little the knowledge of lightning-conductors is spread in France, 
in spite of the several] official commissions which have been 
established by the GoVérnment. 

DURING the severe thundersto%m which passed over North 
London on Monday, a peculiar phenomenon was witnessed in 
the grounds of the Welsh Harp, Hendon, by some gentlemen 
boating on the lake. A vivid flash of lightnmg was succeeded 
by a tremendous peal of thunder, a great ball of fire at the same 
time descending from the heavens into the water, When the 
storm had abated over 100 fish of various kinds, including two 
fine carp, weighing together 23 lb., were found floating dead on 
the lake, 

THE elevation of temperature which has been so remarkable 
in Paris during the end of August and the beginning of Septem- 
ber has been accompanied by the production of a putrid odour 
spread all over the city, and which h® been obnoxious to the 
public health. A report has just been published by the Prefect 
of Police, explaining that it must be attributed to the want of 
water for flushing the sewers, and also to the existence of a 
number of establishments where sulphate of ammonia is pro- 
duced, and matters extracted by night-men are dried to be turned 
intd’manure. The Prefect of Police says that measures will be 
taken for producing an enlarged supply of water, and that 
gradually all the sewage will be conducted to Clichy by the 
sewers. The completion of this scheme involves the purchase 
by the city of a large tract of land for utilising these matters, 
which could not be thrown into the Seine without poisoning the 
stream, 

THE Daiki Mews Naples correspondent writes that since a 
4th instant Vesuvius has again become more active, and has 
launched his projectiles in, greater number and to a greater 
height, The ssmograph at the observatory is also more 
animated, and new Java has issued from the side of the cone, 
flowing, fortunately for the railway, to “the north-east, 


THE new number of the Canadian Naturalist (which, we 


believe, is kept up with difficulty) contains a paper by Mr. 


G. M. Dawson on the Distribution of the more Important Trees 
of British Columbia, which has een printed separately, and 
another by Principal Dawson, on? the Geological Relations and 
Fossil Remains of the Silurian Ores of Pictou, Nova Scotia, 
Mr. G. F. Matthew has a paper on Tidal Erosian in the Bay 
of Fundy. Are such specimens of etymological jugglery as the 
Rev. J. Campbell’s paper on the ‘Hittites în America” sup- 
posed in Canada to have any connection with science? Una- 
fortunately some of our own scientific societies are guilty of 
encouraging sifmlar elaborate trifling, 


` FURTHER excavations, the Times Geneva correspondent 
states, made in the ancient glacier bed near Solothurn have 
produced some very interesting results, and the spot is bemg 
daily visited by geologists and sightseers. Whe d4ris removed 
consisted of 44 metres of drift mixed up with boulders and 
crystalline erratic blocks, The rock bared measures 20 metres 
Jong by 7 wide. Its highly polished by the action of the ice, 
and traversed by channels, through whfth the glacier-water 
found its way into the so-called “giants pots,” or “kettles,” 
These, so far as has yet been ascertained, are three im number. ; 
The largest megsures 8 metres from west to east, 3°7 from north / 
to south, and is 34 metres deep, .The second is 54 metres 
across, and still contams the great boulder or mull-stone by 
which it was hollowed out. The third 1s smaller and oval-shaped, 
and there is reason to suppose that, if the excavations were 
continued, several more would be brought to light. This inter- 
esting relic of the great ice-age, or rather of the last glacial 
epoch, is at present private property, but a project is on foot for 
its acquisition by the canton, and preservation as a glacier 
garden in the manner of that of Lucerne, 


We have on our table the following publications :—~‘‘ Familiar 
Wud Flowers,” by F. E, Hulme (Cassell); ‘“ On the Educa- 
tional Treatment of Incurably Deaf Children,” by W. B. Dalby 
(Churchill) ; “ Brain and Nerve Exhaustion,” by Mr. Stretch Dowse 
(Baullitre) ; ‘‘ Lectures on the Science and Art of Education,” 
by Joseph Payne (Longmans) ; “ The Morals of Evolution,” by 
M. J. Savage (Tiubner) ; ‘‘ Animal Magnetism,” by R. Herden- 
hain (Kegan Paul); ‘Stonehenge Plans, Descriptions, and 
Theories,” by W. M. F. Petrie (E. Stanford); “ Ambulance Lec- 
tures,” by Lionel A. Weatherly, M.P. (Gnffith and Farren); 
“Astronomy, Text-Books of Science,” by R. S. Ball (Long- 
mans); ‘‘The Land and Freshwater Shells of the British Isles,” 
by R. Rimmer (Bogue); ‘British Wild Floyvers by Natural 
Analysis,” by J. Messer (Bogue); ‘‘ Glimpses of England,” by 
J. R. Blakiston (Gnfith and Farran); ‘‘ Radical Mechanics of 
Animal Locomotion,” by Mr. Wainwright (Van Nostrand). 


THE additions to the Zoological Society’s Gardens during the 
past week include a Common Cuckoo (Cuculus canorus), 
European, presented by Mr. SG Chandle; a Stock Dove 
(Columba enas), European, presented by Mr. A, Basil Brooke ; 
a Common Raven (Corvus corax), European, presented by Mr. 
W. A. Mitchison ; a Rufescent Snake (Leptod:ra rufescens) from 
South Africa, presented by the Rey. G. H. R, Fiske, C.M.Z.S.; 
a Horned Lizard (Phrynosoma cornutum) from Texas, presented 
by Mrs. Budgett; a Veivet Monkey (CercopuRecus lalandii) 
from South Africa, two Bull Frogs (Rana mupiens) from Nova 


Scotia, deposited, 





OUR ASTRONOMICAL COLUMN 


FAYE’S Comer.—The following places of this comet are 
adapted, hke those freviously given in this column,.to Berlin 
midnight or to about 11h. Greenwich time :-— 


oo 


\ bodies within 0°64 


i $ 
Sept. 16, 1880] 
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RA. N P.D. y ref distance from 
hom s Eo A Sun. 
Sept. 23 ... 23 53 48 3 243 ... 0°0422 03174 
25 e — 52 45 «53 46°9 0'046 
27... — 51 46 84 r00 0°0393 0°3134 
29... — 50 51 «.. 84 33°3 0°0384 
Oct. I... — 50 2 «. 84 56° 0°0379 0°3094 
3 en 18 85 20°5 0'037 
Seo % 40 85 441 0°037 0°3054 
7. — 8 9 86 77 00383 
9... 23 47 46 86 310 00390 0'3015 


It will be seen that the nearest approach of the comet to the 
earth (1'09) occurs within this period. and the circumstances are 
as favourable for observation as they can be at this ap ce, 
An observation by M. Pechule at Copenhagen on September 1 
shows that the ephemeris of Prof. Axel-Moller requires only the 
small correction of — xr'6s. in R.A., and + 15” in N.P.D. In 
no case has the motion of a comet of short period been followed 
with more stnking success than that of Faye’s comet has been 
during the thirty-seven years which have elapsed since its dis- 
: thro the masterly investigations of the Swedish 
astronomer. Nor has he confined himself to following the 
comet during this interval: he has confirmed in a great degree 
the inferences drawf by Leverriec with respect to the conditions 
attending the near approach of the comet to Jupiter, about the 
time of nodal passage in the year 1816, having ously cal- 
culated with precision the effect of an approximation of the two 
in March, 1841, and assigned accurate ele- 
ments for December 25, 1838. (See the Proceedings of the 
Academy of, Sciences at St olm, January, 1873.) 


NSCHABERLES Comet (1880, APRIL 6).—The theoretical 
brightness of this comet, discovered seven months since, is on 
the increase, and we subjoin an extract from the ephemeris calcu- 
lated by M. Bigourdan, from elements founded upon normal 
places for April 10, 28, and May 16. It is for Paris midnight, 
and the intensity of light at discovery is taken = I. 


RA. N.P.D, Log. distance Intensity 

hom. s Pale from Earth. of hight. 

Sept. 28 ... 6 39 45 76 35°5 02882 1°03 
30 ... 6 37 16 77 32°0 0'2817 

Oct. 2 1. 6 34 35 78 30°3 pede 106 
4 «. 6 31 42 79 30°4 0°2055 

6 1. 6 28 38 80 32°3 0'2620 Ilo 
8 ... 6 25 20 81 35°9 0°2556 

To «. 6 21 50 ... 82 414 02494 I'lg 
IZ .. 618 6 .«, 83 486 ... 0'2434 

I4 61314 9 845776 ... 02376 . EIT 


The maximum brightness is attained about November 4, near 
which date the following are the comet’s approximate positions :— 


12 RA. N.P.D. Log. distance from 
G.M.T hm s eet Earth, Sun. 
Nov. 2 5 25 23 96 51 0°2029 0°3762 

6 I2 52 99 21 0°2024. 03819 
Io... 59 53 Ior 46 0°2047 0°3875 
I4 .. 4 46 35 10g I 0°2108 0°3931 


Swirt’s New Comzr.—Mr. Lewis Swift, writing from 
Rochester, New York, on August 18, gives some particulars of 


his observation of a cometary object on August 11, and explains’ 


the cause of his delay of a week in notifying his discovery, On 
the 11th he observed a nebulous object elo in the direction 
of the sun in the field with and about 1° distant from the small’ 
bright nebula H, I. 262, the position of which for 1880 is in 
RA. iih. zom, 32s., N.P,D. 22° 452, and having been 
familiar with the neighbourhood for many years, he supposed it 
to be a comet, but cold detect no motion before the sky clouded, 
On the morning of the 17th, the sky being clear after the moon 
"had set, b3 examined the spot, but the nebulous object was 
missing, a search until daylight failed to recover it, He 
then cabled his discovery and made it known to astro- 
nomers in the United States. The position, he says, would not 
differ much from R.A, 11h, 28m., N.P.D. 22°% The comet 
was first detected with his comet eyepiece, power 25, 
examined with powers 36 and 72; it was faint, but not 
very faint. We have not heard that it has yet been seen 
elsewhere. The place giver is notyupon the track of Pons’ 
comet of 1812, the! return of w is shortly expected, and 
for which it is much to be desired that a strict search should 
be maintained. Sweeping-ephemerides prepared under Prof. 


te 
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The steamer 
ands! to Tashkend by post-road. 


Winnecke’s direction will be found in the Viertehahrsschrift der 
Astronomischen Gesellschaft, 12. Jahrgang, 2. Heft. 

THE Binary STAR 85 PxGasi.—By five nights’ recent 
measures of the close stars in this system, Mr. Burnham has 
satisfactorily established their binary character, which had been 
rendered probable by his earlier measures ; the mean result is— 

1880°59 Position, 298°*3 Distance, 07-65. 
For the distant companion Mr. Burnham finds from six nights’ 
observations— 
1880'57- 


.. Position, 25°*0 Distance, 15°41. 





‘GEOGRAPHICAL NOTES 


THE sixth issue of Behm and Wagner’s “Population of the 
Earth” has just been issued. Since the last issue several censuses 
have been taken, and the results of these, combined with the 
natural increase of the population, have added something like 
seventeen millions to the inhabitants of the globe. The popu- 
lation of the earth is now stated to be 1,455,923,550, as 
compared with 1439 millions two years ago. Europe his 

15,929,000 inhabitants, or p25 per square kilometre; Asia, 
34,707,000, or 18°7 per sq. kil. ; Africa, 05,679,000, or 6'9 
pe sq. kil,; Australia and Polynesia, 4,031,300, or 0'4 per sq. 
; and the Polar Regions 82,000, mostly divided between 
Iceland and Greenland. *The Bevolkerung is just too soon to be 
able to utilise the results of the censuses of the United States 
and of Austria, which are taken this year, and that of our 
own country will not of course be available for at least two years, 
The editors have, however, made a very careful calculation of the 
present population of the States, on the basis of rogi etion 
and emigration statistics, and find the probable population of 
the present year to be 48,000,000. The section of the work 
relating to Roumania and the Balkan Peninsula is specially 
valuable, and must have cost the editors a vast amount of 
trouble, considering the untrustworthy and imperfect nature of the 
data at their command, The areas of these countries, as well as 
of several other regions on the globe, including Africa, are mainly 
given from PENA planimetrical measurements made under the 
direction of the editors. The area of Roumania is given as 
129,947 square kilometres, and the population as 5,376,000 ; 
Servia, 48,657 sq. kil, 1,589,650 pogglation; Montenegro 


(after the Berlin Treaty),* 9,475 sq. kil, population 286,000; 
European Turkey, including the dependencies of East 
Runelia, B ia, Bosnia, and Herzegovina, 339,211 sq. kil., 


population 8,866,500; of Asiatic Turkey the area is given as 
1,899,206, and the population 16,320,000, For Afghanistan, the 
Bevolkerung gives the details of the various tribes and popula- 
tions contributed to NATURE by Mr.-Keane in January last. 
It also gives Mr. Keane’s table of the Turkoman tribes 
(NATURE, vol, xxi. p. 111), which is wrongly attributed to 
Prof. Vambéry. The statistics of the Indian Archipelago have 
cost the editors great trouble, mainly owing to the confustd and 
unsystematic way in which the Batavian Government ile 
their statistics. There is a very detailed and careful of 
the areas and populations of the various Polynesian island 
groups. The result reached by the new estimation of the area 
of Africa in the Bevolkegung is 29,283,390 square kilometres, of 
which about 6} millions are forest and cultivable land, the same 
are in prairies and light woods, rẹ million bush, 4} millions 
steppe, 104 millions desert, and 170,000 lakes. A new plani- 
metric measurement of South America made by Dr. Wisotzki 
gives the area ag 17,732,128 square kilometres. The total area 
of the North Polar lands is given as 1,301,100 square kilometres, 
and of the South as 666,000. - è 


THE French scientific expedition headed by Prof, d’Ujfalvy, 
the celebrated French explorer of Central Asia, has arrived at 
Nijni Novgorod, on its way to Turkestan, to explore Bokhara 
and the whole of Afghanistan north of the Hindoo Koosh. The 

tion will proceed to Tashkend, where it will pass the 
winter, viá Siberia, taking the steamer from Nijni Novgorod to 
Perm, the train thence to Ekaterinburg, the post-road to Turmin, 
in to Semipalatensk, and completing the distance 
As soon as possiBle èn the spring 
the expedition will set out for S » and, after exploring 
the antiquities in the oe Pere will coss ae, border 
into Bo proceeding thence, completion o ex- 
ploration of the Khanate, to the Pamir Wate Badakshan, 
and other little known Afghan possessions in the Hindoo Koosh. 
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It will depend on the state of affairs in that region whether the 
expedition afterwards crosses the Hindoo Koosh to Cabul and 
Candahar, and proceeds to India and China, or whether it takes 
the road to Pekin through Kashgaria and Thibet. Persia and 
Asia Minor will be touched on the way home, and Prof. d’ Ujfalvy 
hopes to reach Paris by the beginning of 1882, D’Ujfalvy has 
received a subsidy of 80,000 francs from the French Government, 
and is accompanied by two,salaried officials connected with the 
Ministry of Public traction, Gabriel Bonvelo, a naturalist, 
and Guillaume Kapius, a doctor of natural science. ' 


THE current number of the Geographical Society’s Proceatin, 
opens with Sir R, Temple’s lecture on the highway from the 
Indus to Candahar (illustrated by woodcuts ‘from his own 
sketches), which is most appropriately followed by Capt. 
Beavan’s “ Notes on the Country between Candahar and Girishk.” 
The map, which will embody new material, is promised with 
next number. The other paper is an account by Mr. Coppinger, 
R.N., of a visit to Skyring Water, Straits of Magellan. In the 
geographical notes much prominence is naturally given to Mr. 
Thomson’s letters describing the concluding part of his very 
successfal journey in East Africa, the only disaster of which 
has been the sad death of Mr. Keith Johnston at the very outset. 
In the letters now before us Mr. Thomson tells us how he vainly 
-owing to the opposition of his own men—endeavoured to tra 
the course of the Lukuga Creek from Lake Tanganyika to the 
Congo, failing in which he returned te his camp at the south of 
the lake, and then, having examined the previously unseen Lake 
Hikwa (or Likwa), made the best of his way back to Zanzibar 
through Unyanyembe, Among the other notes we find one on 
the French expedition from the Senegal to the Niger, under Capt. 
Galliéni, followed by others on routes between Kurram and 
Ghazni, Russian Manchuria, Saghalin Island, the Indo-Chinese 
peninsula, and the afluents of the Rio Purts. Sir J. H. Lefroy’s 
address to the Geographical Section of the British Association 
is also given, together with a few notes on new books and maps, 
the whole forming an exceedingly good number for the time of 

e year. 


AFTER spending two years in Sonth Africa, Lieut. Een, a 
Swedish traveller, has lately returned to Europe, bringing with 
him valuable collections which he has formed in Damara-land, 
in the departments of natural history and ethnography. 

Cart. Casavt, afM?fflian traveller, is going to the Bahr-el- 
Ghazal, whence he will endeavour to a. Lake Chad through 
the Niam-Niam' country, with the “view of thoroughly investi- 
gating the interesting problem of the relations between the 
Rivers Welle and Shari. 


M. LOMBARD has gone to Abyssinia on a mission fiom the 
French Government, to-study the topography of the country, as 
well as its civil and miltary organisation. 


THE last issue of Le Globe contains a paper on ‘‘La Topo- 
graphje comme Base de l'Enseignement géographique,” and 
eee by M. Th. Vernet, on South Africa, i 


THE current number of Zes Afissions Catholiques contains 
three pa; of interest, viz., the conclusion of the narrative of a 
journey in West Africa, part of the particulars respecting the 
march of the Algerian Missionary Society’s last expeditions to 
Lake Tanganyika and the Victoria Nya, and the first instal- 
ment of a paper communicated by the Very Rey. Father 
Dominique of Aden, on Somaili-land, a region which is gradnall 
attracting & good deal of attention at the hands of travellers as 
well as of missionaries, e 


THE most noteworthy contributions to the new number of 
Les Annales del Extréme Orient are a notice of M. Aymonnier’s 
Khmer-French Dictionary, and a vocabulary collected by the well- 
known Thibetan traveller, Abbé Desgodins, of words ın use among 
several tribes on the Lan-tsang-kiang, or Upper Me-kong, the 
Lou-ts¢-kiang, or Upper Salween, and the Upper Lrawaddy. 


A TELEGRAM from San Francisco, dated the Ist inst., states 
that a despatch has been received at that port from Victoria, o 
district at the northern extremity of America, to the effect thay 
the barque Malay has arrived there from Onnalaska,” bringing 
no tidings of the eannetie, the vessel despatched some months 
ago by the United* States Government upon a voyage of Polar 
discovery. The Jfalay repgrted that at Ounalaska the Feannette 
was given up for Jest, on account of the severity of last winter. 
Ad ch from Washington, in reference to the above rumour, 
ridicules the idea that the ¥eanneite Ras met with a mishap, 
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inasmuch as she was mage as strong as human ingenuity could 
contrive, and specially equipped and provided for the service on 
which she was sent. Officers, snys the Herald, who have had 
experience of the Arctic seas, say (hey know of no reason why 
Lieut. De Long should-not be as successful as Nordenskjold was 
in his Northern voyage. 


THE series of letters from the rs ing corsespondent of 
the Daily News in Central Asla are well wdrthy of attention ; 
they contain many valuable observations botle on the country 
and the people. The Burmese correspondent of the same paper, 
in a long letter in last Friday’s issue, describes a journey into 
the interior, giving much fresh information on a little known 
region. 


THE FRENCH DEEP-SEA EXPLORATION IN 
THE BAY OF BISCAY! 


FEEL that I am indebted for the opportunity of giving an 
account of the French Expedition which forms the subject 

of this paper to my esteemed friend and colleagwe the Marquis 
de Folin of Bayonne. He was until lately the Commandant of 
that port, and is a most zealous and excellent naturalist, I may 
indeed say that the Expedition eriginated wtth him, For more 
than ten years he had at his own expense assiduously and care- 
fully explored the sea-bed lying off Cap Breton, in the Depart- 
ment of the Landes, as well as could be done in a fishing-boat ; 
and the result of,his researches among the marine Invertebrata 
has been described, with illustrations by his pencil, in a useful 
work called ‘‘ Les Fonds de la Mer,” published at Bayonne‘under 
his direction, M. de Folin has from time to time Sent me the 
mollusca procured in his dredgings for my opinion ; and our cor- 
respondence, with a visit which I paid him in December, 1878, 
led to his making an application to the French Government for 
the grant of a vessel to explore the depths which were known to 
exist at a comparatively short distance from the northern coasts 
of Spain in the Bay of Biscay. This evidently could not be 
done in a fishing-boat; and naturalists have much less money 
than science. It was in fact a project for a nation, and not for 
an individual. The application was, I believe, referred to the 
Dean of the,Academy of Sciences, M. Milne-Edwards, whose 
reputation as an eminent zoologist has been universally recog- 
nised for more than halfa century. His report was favourable ; 
and a Government vessel was ordered to be placed at the 
disposal of a Commission, of which M. Milne-Edwards was ap- 
pointed president. ‘The other members of the Commission were 
the Marquis de Folin, Prof. Alphonse Milne-Edwards, Prof. 
Vaillant, Prof, Marion of Marseilles, Dr. Paul Fischer, and M. 
Perier of Bordeaux. The selection of these savants augured well 
for the success of the Expedition, and it has been fully justified. 
At the suggestion of M. de Folin, the Minister of Public In- 
struction graciously invited me and the Rev. A. M. Norman (a 


well-known zoologist) to take part in the expedition. Mr, 
Norman had been my valued companion for many years past in 
similar but less important excursions to Shetland and Norway. 


in associated with him. 
an a compliment : it was 


It was to mea great pleasure to be 
I regarded the invitation as far more 
a great honour, E 

I may here mention that immediately before the commence- 
ment of the Expedition M. de Folin, Mr. Norman, and I had 
some preparatory boat-dredging in the Fosse de Cap Breton, 
This was done at the expense of the French Government, 
When has our own Government shown such generosity in the 
cause of science to French naturalists? ; 

The vessel assigned for the purposes of the Expedition was 
the Travailleur, a paddle-wheel steamer of over goo tons, of 
150 horse-power, and carrying four guns, She is an “‘aviso,” 
o1 despatch-boat, and is stationed at Rochefort for occasional 
service. She, was supplied with a capital donkey-engine ande 
immense stores of cordage, sounding-wire, and 8ther appar- 
ratus. She had a very happy name, being an indefatigable 
worker. Capt. E. M. F. Richard was the commander, or 
“Lieutenant de Vaisseau ;” and the other officeis were Lieu- 
tenants Mahieux, Jecquet, Villegente, and Bourget, Aide-Com- 

‘missaire Gousselin, and Doctor Duplouy. Let me now express 
my sincere thanks to the officers for their great kindness and 
urbanity. They took a great mtergst in the work, and materially 
promoted the welfare of thb Expedition, The crew consisted of 
128 men ; the usual number was between eighty and ninety, but 
1 Paper read at the British Association by J. Gwyn Jeffreys, LL.D, F RS, 
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“métre being about thirty-nine inches, or rather more than half 


Sept. 16, 1880 


extra hands were taken in consequence gf the heavy work entailed 
by sounding during the night. All these men seemed to be well 
conducted, as well as good sailors ; and although they had only 
two meals a day, their physiẹge was quite equal to that of our best 
British seamen. Mr. Norman and I took with us as dredgef a 
steady and intelligent man, John Wilson ; and Prof. Marion had 
his dredger, named Armand, These men were of t use in 
sifting the mmterigl brought up by the dredges.- For the Captain, 
I can only echo the opmion expressed by Prof. A. Milne- 
Edwards in his Preliminary Report, that his arrangements were 
first rate, and his skill admirable, especially considering that the 
kind of work was new to him, and that he had not previously 
made or even seen any deep-sea dredging. ‘ 

The members of the Commission assembled at Bayonne, and 
the Zrava:dleur arrived there on July 16th. The next morning 
she went to sea, with all the party on board except the President, 
who was obliged to return to Paris, and might also have justl: 
claimed exemption from active service, being in his eighte 
year. Until A ist (with the exception of Sundays, the 18th 
and 25th, which we spent at San Sebastian and Santander) we 
were hard atework sounding, dredging, and trawling. The 
weather was very fine; and the dreaded Bay of Biscay lost its 
stormy character on this occasion. 

The principal object of the [xpedition was to ascertain the 
nature of the fauna which inhabits at considerable depths this 
part of the Bay of Biscay; and this object was thoroughly and 
successfully accomplished. Twenty-three dredgings were made 
for that purpose at depths ranging from 337 to 2600 mètres, each 
a 
fathom. ‘The dredgings between 600 and 1,000 fathoms were 
the most important, Every department of the Invertebrata was 
well represented ; and novelties were discovered in Mollusca, 

Crustacea, Echinoderms, Annelids, Actinozoa, and Sponges. 

As regards myself, this Expedition had a peculiar charm. 
Having had the scientific charge of similar expeditions for the 
Royal Society in H.M.S. Porcupine in 1869 and 1870, and 
in H.M.S. Valorous in 1875, and ‘having examined the 
collections made during the voyages in H.M.SS. Shearwater 
and Challenger, as well as those made in nearly all the Swedish, 
Norwegian, Dutch, and American deep-sea and exploring 
expeditions in the North Atlantic, I was naturally glad to 
participate in the French Expedition, and particularly as it 
embraced that part of the sea which was at no great distance 
from the scene of my former labours in the cruise of the Porcu- 
pine along the western coasts of Spain and Portugal, and which 
cruise was so unusually productive. Impelled by this recollection, 
I made last year a verbal and informal application to the late 
Furst Lord of our Admiralty for the use of one of Her Majesty’s 
ships to explore the Bay of Biscay this summer, The answer 
I received was very favourable ; but the pecuniary resources of 
our Government were then at a very low ebb, and I was en- 
couraged to renew the application when commerce revived and 
t'mes became, more prosperous. I hope our new Government 
will avail itself of the now improved finances, and not neglect 
this genuine and beneficial method of instructing the nation and 
maintaining its credit for maritime discovery. 

The fauna observed during the 7ravasfleur's cruise closely 
resembled that which I ascertained during the Porcupine cruise 
in 1870 to exist at corresponding depths, This will be shown, 
so far as the Mollusca are concerned, in the list of species 
appended to the present paper; and I have no doubt that the 
other branches, when they have been worked out by the experi- 
enced naturalists to whom they have been assigned, will confirm 
my opinion. s 

In a physical and geological point of view this French Expedi- 
tion has borne good fruit. No less than 103 soundings were 
made, They have proved the existence, within a few miles of 
the coast, of a submarine valley opening from the Fosse de Cap 
Breton and extending to a point opposite Cap Pénas, The 
large diagram and chart which I now exhibit will give a better 
explanation than I can do by any words. The diagram was 

repared for me when I presented to the Royal Society my 

epoits of the Porcupine Expeditions of 1869 and 1870; and 
the chart has been filled up and given to me by my kind friend 
the Hydrographer, 

The striking inequalities of depth within a narrow area which 
thus appear were noticed in a Bayonne newspaper of August 
4th, as “des grands fonds soltis-marjfs, qui continuent sous les 
eaux de ]’Atlantique les vallées pyrénéennes.” As a general 
rule, it may be said that where mountains or high land approach 
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the sea the depth of water is greater off that coast than where 
the land les low. But this must depend in a great measure on 
the geological nature of the land adjacent to the sea, If the 
formation be granitic or gneissic, the wear and tear or denudation 
must be slower than if the formation be sandstone, Cretaceous, 
or Tertiary; and the action of rivers and streams on‘the surface 
of the land must be proportionally increased or decreased, and 
must cause the sea-bed to be more or Jess filled up in the course of 
time, Everywhere during the drédgings of the Zyavailleur in 
deep water the sea-bed was found to be covered by a thick layer 
of mud, of a different colour from that of the Atlantic ooze; 
and this mud has probably accumulated from untold ages by the 
incessant efflux of the Gironde, the Adour, and numerous other 
rivers and streams into the Bay of Biscay. As may be supposed, 
the fauna which inhabits such mud is very scanty; and it re- 
quired a considerable amount of patience and perseverance to 
extract a few organisms from the unpromising material. No 
wonder that Dr, ter was discouraged, as a zoologist, by 
what he termed ‘‘the singular barrenness of this deposit in 
regard to animal life,” when he described the Mediterranean 
cruise of the Porcupine in 1870, 

Within a few days after the return of the Expedition Prof, A. 
Milne-Edwards presented to the Academy of Sciences at Paris 
a Preliminary Report of the zoological result$ of the Expedition, 
which was published in the Yournal Officiel de la République 
Française. As most of fhe departments of the marine Inverte- 
brata have been so fully and carefully treated by him in this 
Report, I will content myself with a few supplementary remarks 
as to the Mollusca, which especially engaged my attention during 
the cruise, At the request of Dr. Fischer, who will undertake 
this department, and with the sanction of the President, I was 
entrusted with all the more critical specimens of Mollusca: and 
these specimens I have now cleaned, assorted, and compared 
with my own collection from the Porcupine Expedition of 1870, 
on the western coasts of Spain und Portugal, I subjoin a 
complete list of the Travailleur Mollusca, distinguishing in 
separate columns those species which are Porcupine, those which 
were previously known to me from Norway or the Mediterranean 
only, and those which I consider new to science. The total 
number of the species in this list is 152, out of which 138 are 
Porcupine, three only appear to be peculiarly northern, one 
peculiarly southern or Mediterranean, and eleven new to science. 

The results, especially in the last-ment#ome’ category, are most 
noteworthy. They serve tọ show how little we know of the 
deep-water Mollusca, when we reflect that the area of the sea- 
bed lately explored in a short period of time, and in a necessarily 
cursory manner, is but a very small corner of the Atlantic, and 
that it would take many yeais to complete the exploration so 
auspiciously commenced. The area traversed by the dredge during 
this cruise represents probably much less than a ten-thousandth 
part of the sea-bed lying between Cape Breton and Cape 
Pénas; and our means of exploration by the dredge are by no 
means satisfactory, particularly on muddy ground, of whigh the 
deep-water zone is mainly composed. Instead of our bemg 
able to scrape a few inches of the surface of the sea-bed at 
considerable depths, so as to collect in the dredge all the 
animals which inhabit the superficial layer, we find too often, to 
our disappointment, that the dredge, when it reaches the bottom, 
sinks into the mud from @s own weight and from the momentum 
given to ıt by the motion of the ship, and that it then acts asa 


subsoil plough, and not as a scraper. I must ask one of my 
sigaeng eta to devise some instrument more efficient than 
the modern dredge. 


Although it cfnnot be” positively stated that the abyssal zone, 
or even the benthal zone, is inhabited only by certain species of 
Mollusca, some species observed by me during the prepar@tory 
excursion to Cap Breton and the Travailleur cruise bear out the 
statement to some extent. For instance, Nucula nitida, Dis- 
chides bifissus, Rissod abyssicola (a now inappropiiate specific 
name), and Defrancta decussata occurred only in the shallow 
water excursion; while Nucula corbuloides, Siphodentalium ohwi, 
Rissoa deliciosa, and Defrancia hispidula, occurred only in the 
deep-water cruze, A f 
‘Several deep-water species of Mollusca occurred in, this 
Expedition, which had been until lately suppos@d te be extinct ; 
they are fossils of the Upper Terflaries of Europe. Foi the 
Geological definition of term see ‘‘ British Conchology,” 
vol. i. pp. 315, 316. $ PR , 

A curious provision of nature—if we may in, thesamphilo- 
sophical days use such a phrase—was observable in the case of 
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a deep-water mussel of considerable size, which I propose to 
mame Mytilus luteus, It inhabits the layer of mud which I 
have above described, and moors or fixes itself by means of a 
e and densely-matted byssus which is spun by the foot, 
byssus is capable of being spread over a considerable 
extent of surface; and it not only prevents the mollusk sinking 
into the soft mud and bein £ smothered or buried alive, but 
enables it to feed comfortably on the ınnumerable animalcula 
which swarm on the surfaceof, the sea-bed, It is of the same 
use to theymollusk as the snow-shoe is to the Arctic traveller. 
This species of Mytilus I at first took to be the Modfola 
ancurvata of Philippi—M. martoreli of Hidalgo, which lives 
on the south coast of Spain in rather shallow water; but on 
comparison I am satisfied that they differ essentially in shape, 
sculpture, colour, and epidermis, ; 

I cannot conclude this account without acknowledging my 
most grateful thanks to the French Government for their 
extremely generous conduct in my case and for the excellent 
hospitality which I enjoyed on bomd the Travailleur, as well as 
e e Bie ai a omber of the Scientific Commission for 

eir obliging and friendly companionship. 

The zoological results of this French Expedition are fully 
equal to those made by Capt. Baudon in 1801, M. d’Urville 
in 1829, the Recherche ın 1835, the Astrolaġe in 1841, and other 
French itions ; and I sincerely hope that a further expedi- 
tion of the present kind may take place next year in th® 
Mediterranean, where our good and gallant neighbours have 
such an important stake. 

The list of Mollusca referred to in this paper includes the 
following new species named or recognised by the author :— 
Petes obligquates, Lima $afreysi (Fischer), Mytilus luteus, 
Modislaria cuneata, Axinus tortuosus, Myttlimeria 2) Fischeri, 
Thracia tenera, Cadulus semisiriatus, Rumula asturiana, Odo- 
stomia lineata, and Bullina elongata. The species which he 
considers peculiarly northern are Chiton alveolus, G. O. Sars, 
usus turgidulus, Jeffreys, and Pleurotoma nivalis, Lovén; and 
the species which he considers peculiarly southern or Mediter- 
ranean is Odostomia fasciatus, Forbes. 





THE SHOWER OF AUGUST PERSEIDS, 1880 


THE Angust meteors were observed under peculiarly favour- 
able ci this year. Not only was the moon 
entirely absent during the displa , but the weather, which so 
frequently interrupts such observations, remained fine night after 
t, thus allowing an unbroken series of watches to be main- 
tained from the 6th to the 13th, and enabling the rise and fall of 
the display to be distinctly traced from a comperison of the 
results obtained each night. On the roth, however, when the 
maximum was expected, the state of the sky scarcely admitted 
of successful observation, and the number of shooting-stars 
recorded that night was below the experiences of past years, but 
it must be remembered that, this being leap year, the chief in- 
tensity*of the shower was due earlier than so that it may 


have occurred before the evening of the 10th, when observers 
general Iy waé watching for its reappearance, 

At Bristol the following summary was derived from observations 
by the writer :-— 











Aug. 6-13] 16} TOH-1g | 


| 

The observed aximum occurred on the gth, when, during a 
watch of 24 hours meteors eere falling at the rate of 44 per 
hour (for one observer), and the fproportion of Perseids was 
nearly two-thirds of the aggfegate number visible, On the roth 
the hossy numbed} of 34 was determined under less favourable 
conditions. A fog partially overspread, the sky, rendering the 
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stars dim, so that many small meteors passed unrecorded, and at 
I1ġh. it was found impraticable to continue observations, The 
horary number of Perseids found on the roth coincides with that 
of the preceding night, and it is Sbyious that, allowing for the 
clearer atmosphere of the 9th, the a ethan of the display really 
occurred as usual on the roth, It is fair to assume from the 
numbers actually counted in the fog-shrouded sky of the roth 
that later in the night, as the radiant attained greater elevation, 
the meteors from Perseus were as numerous @ d the few 
preceding apparitions of the shower. The brightest meteor ob- 
served at Bristol appeared at 13h. 37m., on August 8. The sky 
had become overcast except near the western horizon, where a 
few stars could still be distinguished. A vivid flash startled the 
observer, who, on looking towards the direction indicated, at 
once saw a brilliant meteor streak attached to the star y 
Ophiuchi, and its position was such as to leave no doubt that it 
had been left by a magnificent Perseid. Other large meteors 
were registered as follows .— 















Path * 
Tıme. Mag. z Length. 
From To 
h m 
August 6 to 524 3 60 +70 6 
10 49 8 2614—19 10 
7 1a o 8 3 o 12 
7 12 25 <@ 
7 12 54 é 
8 to 5 g 
8 1 4 3} 
8 It 32 8 
8 iz 8 
8 12 49 < 
9 Ir 35 
9 12 5 $ 
9 12 23 7% 
9 ia 40 
x 
x 
X 
8 
é 
g 
g 








These meteors all belonged to the shower of Perseids. Motions 
very sift. They all left bright streaks. 


e radiant point showed a displacement on nearly every suc- 
cessive night of observation. It was noted at 38° + 56° on the 
6th, yet on the 13th a few meteors indicated it very exactly at 
49% + 574°. This corroborates observations made by the writer 
in 1877, and reported in NATURE, vol. xvi. p. 362. A large 
number of Perseids were seen that year, and from an exact record 


of their flights the radiant point was seen to advance in R.A, as 
follows :— y 
a 3 
1877, August 3~7 = 40° + 56° 
10 = 43° + 58' 
m2 = 50 + 56 
16 = 60° + 59° * 


This is further borne out by Mr. Henry Corder’s extensive 
observations at Writtle, near Chelmsford, during the recent display, 
which may be tabulated as under :— 


Kad 


Mr. Corder places the average position of the radiant of the true 
Perseids at 45. + 58°. On the first few nights of August he 
found it well defined at 35° + 56°, though on the 11th it had 
apparently shifted to 46° + 58°. And it is to be remarked that 
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„horizon, in S.W., moving about S.W.” 
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on July 29-30 Mr. Corder had seen a shower of twen 
from the point 29° + 56°, which no @oubt represent 
on-coming of the Perseids. > 

The night of August rot Mr, Corder’s station was very hazy 
and generally overcast, so Yhat though he was watching during 
the three hours preceding midnight, he estimated that his obser- 
vation was not more than an ‘equivalent to one hour of clear sky. 
He reckoneg that under favourable conditions of the atmosphere 
the Perseids weré falling at the rate of 40 per hour. Only one 
meteor he saw on the roth was a fine one about = 7. It 
appeared at 11h, 23m, rather low in Ursa It was rich o 
in colour, with a long narrow streak broken in the middle. On 
ba tar 11 Mr. Corder found meteors scarce; the shower had 
evidently fallen off considerably. The horary numbers found 
at Bristol were 26 of all meteors and 17 of Perseids, which very 
closely corresponds with Mr. Corder’s figures, for, observing 
for three hours, he saw 76 meteors, amongst which were 50 
Perseids, He mentions several instances in which the Perseid 
streaks were broken, and the same feature was frequently 
observed at Bristol, In such cases the nucleus had several 
maxima, and the streak-producing power seemed intensified at 
the point of each outburst. 

Mr, Corder mentions a bright aurora as visible on the 11th 
and rath instant, They were seen at Bristol also, but the 
phenomenon of the 12th was BY far the most conspicuous, At 
about 10h, 20m. there was a vivid arch of crimson hight spanning 
the horizon below the stars 8 — y of Ursa Major, and the whole 
northern quadrant was aglow with streamers. But it soon lost 
its striking character, though there were indications of streamers 
at a much later period, and an auroral glow was apparent above 
the north-west horizon as late as 14h. It was seen by 
thé Rev. S. J. Johnson at Mitcheldean, Glos., who writes :— 
“ On the rath there was a somewhat striking display of aurora. 
It began at 10h, 29m., and was bounded on the east by Capella, 
and on the west by Arcturus, The columns were often very 
vivid, but the brilhant character of the phenomenon only lasted 
12 minutes,” 

Major Tupman observing at Cookham, near Maidenhead, 
Berks, reports the weather very cloudy on August 8, after rrh. 
34m. In one hour (roh. 34m.—Ith. 34m.) 13 meteors were 
seen, of which all but 2 were Perseids. August 9 very clear, 
and the sky watched from gh. 56m. to 12h. 5m., when 31 
meteors were seen, including Perseids and 3 Cygnids. 
August 10—watch sustained from gh. 5m. to rob. 43m., when 
15 or 16 Perseids were noted, and a few other smali meteors, 
Sky clouded up at roh. 43m. August 11 cloudy. Partly clear 
at 10h. 55m., and 3 Perseids observed, but at 11h. 9m. it again 
became overcast, and prevented further observation. The radiant 
point derived from a number of very accurately observed paths 
on August 9 was at 44° + 56°, with indications of-a sub-radiant 
4° higher in declination. 

The Rev. G. T. Ryves, of Stoke-on-Trent, writes as 
follows :— 

“ August 8—10h, to 11h.—19 meteors seen, of which not more 
than 10 or 11 were Perseids. Soon after 11h, clouds formed, 
and interrupted further watching. 


August 9, gh, 45m. to 11h., 65 meteors seen, 
s  IIh, to 12h, 45m., 30 meteors seen. 


“From 80 to 85 were Perseids. The falling off in numbers 
after rrh. is only ap t, as up to that time I had been 


meteors 
the first 


assisted by two irs of eyes, and owing to my defective sight 
many of the er meteors would have escaped me afterwards, 
“A 10, gh. 30m. te 11h. 30m., 126 meteors seen. 


Nearly of these were Perseids. During the whole of this 
period I was assisted by the two young observers above alluded 
to. Several brilliant meteors were recorded. On August 9, 
izh. 25m., one was imperfectly seen in the Milky Way near 
This is obviously the 
same as ong described at Bristol at 12h. 23m, the same night. 
Another was seen by Mr. Ryves at 12h. 35m., August 9, 
moving very slightly west of, and parallel to, the stars 3 and 
yof Cygnus, and at 11h. 2m., August ro, a fine meteor shot 
towards Aquila, the end point being noted slightly below and 
west of Altair. ‘These meteors were evidently Perseids, though, 
Mr. Ryves saw only a small proportion of brilliant meteors. He 
remarks ; ‘‘ The most noticeable feature in this year’s display has 
been the great falling off in tRe a brightness of the meteors 
as compared with former years. Of the 240 meteors seen here 
not moge than a dozen were such as would have attracted the 
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attention of any one but trained observers, the great majority 
requiring rather exceptionally keen eyes to detect them at all,” 

Mr. Cornish, at Debenham, Suffolk, gives the following 
summary of watches between August 1 and 12 :— 


Meteors, Observers. ` 
August I, toh. 15m. to rrb, 40m. aoe 13 V. Comish 
9, Iob. to IIb. se oe we H. Heather 
9, 10h. 40m. to rrhh. s H r V. Cornish 
11, gh. 48m to rzh. 38m. 4 3 ww -V, Cornish 
1a, 9h, 3m. to gh. 33m. se è m 6 H, Heather 


, however, 
that on the all-important night of August 10 few observations 
could be obtained, owing to the generally unfavourable state of 
the sky, and that under these conditions a comparison cannot 
fairly be instituted, Mr, Corder estimated the horary rate of 
Perseids as 40 per hour on the roth; and dt Bristol, where the 
atars could only be seen in dim outline through the fog-laden 
atmosphere, the number,actually counted at an early period of 
the night was 28 per hour. This compares favourably with the 
last successful observation of this shower obtamed by the 
writer in 1877, when, with a perfectly clear sky, 57 Perseids 
were noted between 93h. to 1th,, = 38 per hour. Making 
allowance for the difference of weather, the recent display, 
though it cannot be regarded as in any way exceptional, may 
yet be classed as a fairly active return of the shower; and it is 
fortunate that on the several nights immediately preceding and 
following the roth, the state of the sky allowed its progress to 
be traced with unusual distinctness. 

The Rev. S. J. Johnson, at Abbenhall Rectory, Mitcheldean, 
Glos., saw 20 meteors during an hour’s watch (roh. 57m. to 
1th. 57m.} on August 9, The following night there was much 
cloud about at times, especially in the eastern sky, so that only 
16 meteors were seen between Iroh. 3m. and 1th. 3m. On the 
Irth the night was very clear, and 12 meteors seen between 10b. 
and 11h. Mr. Johnson gives a list feme brighter meteors, 
which includes several negrly equal to Jupiter, and many ist 
magnitude. 

he night of the oth appears to have been very favourable 
at all stations, and more shooting-star were seen on that date 
than on the roth, when the sky was in part overcast. On the 
1rth there was a very evident falling-off in the number of 
meteors observed at Chelmsford and Bristol, the horary rate of 
apparition of the Perseids being noted as 17 at both places. 
The following night it had fallen to 8, and on the 13th to 5, as 
derived from observations at Bristol, and the absolute cegsatian ` 
of the shower was evidently near at hand, 
W. F. DENNING 





INTERNATIONAL METEOROLOGY 


THE International Meteorological Committee appointed by 
the Congress of Rome held its first meeting at the Obser- 
vatory, Berne, from the gth to the 12th ultimo, Al the 
members of the Committee, nine in number, were present. 
Their names are as follows :— 

Prof, H. Wild (president), Mr. R. H. Scott (secretary), 
Professors Buys Ballot and Cantom, Capt. de Brito Capello, 
Professors Hann, Mascart, and Mohn, and Dr. Neumayer. 
The following is a brief notice of the most interesting results of 
the meeting :— ` 

The International Comparison of Standard Instruments, — The 
original scheme for this undertaking was based on the suppo- 
sition that thirty-six European observatories would take part in 
it, each paying a contribution of about 15/7, The number of 
“acceptanges of the proposal up to the date of the meeting was, 
however, insufficient to justify the Committee in. commencing 
the comparison, and it was therefqre determined to recommend 
each country to carry out a careful comparison of its own 
standard instruments with those of meighbouring countries. - 

The International Simultaneous Observatiaes-The proposal 
recently made by the Chief Signal C ffice, WaShington, fo°change 
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the time of this observation from oh. 43m. to oh. 8m. p.m. was 
discussed, and it was resolved to accede to the proposal, notwith- 
standing the inconvenience which the change might entail in 
individual systems of observation. 

The Proposal for Concerted Arctic Observations.—The Inter- 
national Polar Commission appointed at Hamburg, in October, 
1879, presented a report of a meeting it had recently held at 
Berne, and announced that Count Wilczek and Lient, Wey- 
precht had consented to postpgne their expedition to Nova Zemb 
until 1882 in order to allow of more time for the organisation of 
the other expeditions destined to co-operate with them, “The 
International Committee resolved to aid the scheme by all the 
means in their power. 

The Publication of Data referring to Rain, &c.—A proposal 
wade by Dr. Koppen for an improved method of publication of 
information ielating to rain, snow, &c., was ordered to be circu- 


lated among the different observatories, in order to obtain’ 


opinions as to its suitability, 

Telegraphic Comthunication with the Atlantic Islands,—Capt. 
Hoffmeyer submitted a resolution as to the desirability of 
laying cables to the Faroes, Iceland, Greenland, and to the 
Azores, The Committee expressed their hope that it might be 
found possible to lay these cables, which would be of very great 
importance for the weather service of Europe, 

Lhe Publication of Average Values for Meteorological Data.— 
The Committee, at Capt. Hoffmeyer’s tion, recommendéd 
that all meteorological organisations should publish regularly the 
mean values for the most important elements for the telegraphic 
and international stations. 

The Catalogue of Meteorological Literature.—A proposal made 
by Dr. Hellmann of Berlin for the preparation of such a cata- 
logue was considered. Dr. Hellmann stated that he had calcu- 
lated the cost of preparation of the catalogue of printed books 
and memoirs at about 550/., and that of printing and publication 
(1,000 copies) at about 750%. 

Several of the members of the Committee promised to aid in 
carrying out the scheme, if it were aalouly undertaken, by 
the preparation of catalogues of the hterature which exists in 
their own individual languages. The subject was finally referred 
to Mr. Scott and Dr. Hellmann, with power to act if they 
found sufficient encouragement, 

As to the catalogue of unpublished records of observations, 
no definite resolutz adopted. 

eee Tables for the Reduction of Obseroations.—It 
was stat t a publishin, g firm in Lei was prepared to 
print and publish such tables at its eae if the pipiens ” 
were delivered to them. The subject was referred to Prof, 
Mascart and Prof, Wild for the preparation of a definite plan for 
the calculation of the tables. 

The Committee will include in its Report, which will shortly 
appear, a notice of the progress made in each country in carrying 
out the resolutions of the Congress of Rome. 

It only remains to say that the members of the Committee 
were most hospitably entertained by the Federal Council and by 
the Municipality of Berne. 





AGRICULTURAL CHEMISTRY} 


SOME of my predecessors in this chaig whose duties as teachers 

of chemistry lead them to traverse a wide range of the subject 
every year, have appropriately and usefully presented to the 
Section a résumé of the then recent progress in the manifold 
branches of the science which have now such far-reaching rami- 
fications. Some, on the other hand, have confined attention to 
gome department’ with which their own inquiries have" more 
speciglly connected them. : 

But it ‘seems to me that there is a 
bring the subject of Agricultural Chemistry before you on the 
present occasion. Not only is the application of chemistry to 

culture included in the title of this Section, but in 18 7 the 
mmittee of the Section requested the late Baron Liebig to 
Prepare a report upon the then condition of Organic Chemistry, 
and it is now exactly forty years since Liebig presented to the 
British Association the first part of his report, which was entitle 
“Oiganic Chemistry in its Applications to Agriculture and 
Physiology ” ; and,the second part was presented two years later, 
in 1842, under thetitle of “ Animal Chemistry, or Organic Chemistry 
se Qponing Address in Sectiofl B (Chemical Science), at the Swansea 


m he Britsh Association, b H. Gub Ph.D., F.R.S. 
V.B.C SY EL. S., PAsidon of the Sechan) ert, PhD., F.R.S., 
e 


special reason why I should 


in its Application to Physiology and Pathology.” Yet, so far as I 
am aware, no President qf the Section has, from that time to the 
present, taken as the subject of his address the Application of 
Chemistry to Agriculture, . 

Appropriate as, for these reasonsfit would seem that I, who 
have devoted a very large portion of the interval since the publi- 


cation of Liebig’s’ works, above referred to, to icultural 
inquiries, should occupy the short time that can be oted to 
such a purpose in attempting to note progress#on fhat important 


subject, it will be readily understood that it would be quite im- 
possible to condense into the limits of an hoir’s discourse any- 
thing approaching to an adequate account, either of the progress 
made during the last forty years, or of the existing condition of 
agricultural amie 

For what is agricultural chemistry? It is the chemistry of the 
atmosphere, the chemistry of the soil, the chemistry of vegete- 
tion, and the chemistry of animal life and growth. And but 
a very imperfect indication of the amount of labour which has 
been devoted of recent years to the investigation of these various 


branches of what might at first sight seem a limited subject will / 


suffice to convince you how hopeless a task it would be to seek 
to do more than direct attenhon to a few pdints of special 
interest. 

From what we now know of the composition and of the 
sources of the constituents of ts, it is OBvious that a know- 
ledge of the composition of the atmosphere and of water was 
essential to any true conception of the main features of the vege- 
tative process; and it is of interest to observe that it was almost, - 
simultaneously eith the establishment, towards the end of 
the last century, of definite knowledge as to the composition of 
the air and of water, that their mutual relations with vegetation 
were first pointed out. To the collective labours of Black, 
Scheele, Priestly, Lavoisier, Cavendish, and Watt, we owe the 
knowledge that common air consists chiefly of nitrogen and oxy- 
gen, with a little carbonic acid’; that carbonic acid is composed 
of carbon and o. 3 and that water is composed of hydrogen 
and oxygen; whilst Priestly and Ingenhousz, Sennebier and 
Woodhouse, investigated the mutual relations of these bodies 
and vegetable growth, Priestly observed that plants possessed 
the faculty of punfying air vitiated tby combustion or by the 
respiration of ani 3 and, he having discovered oxygen, it was 
found that the gaseous bubbles which Bonnet had shown to be 
emitted from the surface of leaves plunged in water consisted 
principally of that gas, Ingenhousz demonstrated that the action 
of Tight was essential to the development of these phenomena ; 
and Sennebier proved that the oxygen emitted resulted from the 
decomposition of the carbonic acıd taken up. 

De Saussure concluded that air and water contributed a much 
larger proportion of the dry substance of plants than did the soils in 
whitch they grew. In his view a fertile soil was one which yielded 
liberally to the plant nitrogenous compounds, and the incom- 
bustible or mineral constituents ; whilst the carbon, hydrogen, 
and oxygen, of which the greater proportion of the dry substance 
of the plant was made up, were at least mainly derived from the 
air and water. 

Perhaps I ought not to omit tomention here thab each year for ten 
successive years, from 1802 to 1812, Sir Humphry Davytdelivered 
a course of lectures on the “Elements of Agricultural Che- 
mistry,” which were first published in 1813, were finally revised 
by the author for the fourth edition in 1827, but have gont 
though several editions since. In those lectures Sir Humphry 
Davy passed in review and correlated the then existing know- 
ledge, both practical and scientific, bearing upon agriculture. 
He treated of the influences of hgat and light; of the organisa- 
tion of plants ; of the difference, and the change, in the chemical 
composition of their different parts; of the sources, composition, 
and treatment of soils; of the composition of the atmosphete, 
and its influence on vegetation; of the composition and the 
action of manures ; of fermentation and putrefaction; and 
of the principles involved in various recognised agriculturat 
practices, og 

With the exception of these discourses of Sir Humphry Davy, 
the subject seems to have received comparatively little attention, 
nor was any important addition made to our knowledge in regard 
to it during the poet of about thirty years from the date of the 
appearance of De Saussmie’s work in 1804 to that of the com- 
mencement of Boussingault’s investigations. 

In 1837 Boussingault published papers on the amount of 
gluten in different kinds of Wheat; on he influence of the clearing 
of forests on the diminution of the flow of rivers, and on the 
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meteorological influences affecting the culture of the vine. In 
1838 he published the results of an Maborate research on the 

rinciples underlying the vale of a rotation of crops. He 
Ketermined by analysis the composition, both o ic and in- 
organic, of the manures applied to the land, and of the crops 
harvested. In his treatment of the subject he evinced a clear 
perception of the most important problems involved in such an 
inquiry ; some of which, with the united labours of himself and 
many other workers, have scarcely yet received an undisputed 
solution. e 

Thus, in the same year (1828), he published the results of an 
investigation on the question whether plants assimilate the free 
or uncombined nitrogen of the atmosphere; and although the 
analytical methods of the day were inadequate ‘to the decisive 
settlement of the point, his conclusions were in the main those 
which much subsequent work of his own, and much of others 
also, has served to confirm, z 

The foregoing brief historical sketch is sufficient to indicate, 
though but in broad outline, the range of existing knowledge on 
the subject of agrfcultural chemistry prior to the appearance of 
Liebig’s memgrable work in 1840, It will be seen that some 
very important and indeed fundamental facts had already been 
established in r to vegetation, and that Boussingault had 
not only extended igquiry on that subject, but he had brought 
his own and previous results to Bear upon the elucidation of long 
1ecognised agricultural practices. There can be no doubt that 
the data appuee by his researches contributed important 

-elements to the basis of established facts upon which Liebig 
founded his brilliant getieralisations. Accorfingly, in 1841, 
and Boussingault published jointly an essay which after- 
wards appeared in English under the title of ‘‘The Chemical 
and Physiological Balance of Organic Nature;” and in 1843 
Boussingault published a larger work, which embodied the 
results of many of his own previous original investigations. 

‘The appearance of Liebig’s two works, which were contribu- 
tions e in answer to a request submitted to him by the 
committee of this Section of the British Association, constitute a 
very marked epoch in the history of the progress of agricultural 
chemisty. In the treatment of his subiect he not only called to 
his aid the previously existing knowledge directly bearmg upon 
it, but he also turned to good account the more recent triumphs 
of organic chemistry, many of which had been won in his own 
laboratory. Further, a marked feature of his expositions was the 
adoption of what may be called the sfatistical method—I use the 
word statistical rather than quantitative, as the latter expression 
has its own technical meaning among chemists, which is not 
precisely what I wish to convey. 

The discussion of the processes of fermentation, decay, and 
putrefaction, and that of poisons, contagions, and miasms, con- 
stituted a remarkable and important part of Liebig’s first report. 
It was the portion relating to poisons, contagions, and miasms, 
that he presented to this Section ag an instalment, at the meeting 
of the Association held at G w in 1840. It was in the 
chapters relating to the several subjects here enumerated that he 
developed so prominently his views on the influence of contact 
in inducing chefhical changes, He cited many known transfor- 
mations, other than those coming under either of the heads in 
question, in illustration of his subject; and he discussed with 
great clearness the different conditons occurring, and the dif- 

erent results obtained, in various processes—such as the different 
modes of fermenting beer, the fermentation of wine from dif- 
ferent kinds of grapes, the production of acetic acid, &c. As 
is well known, he claimed a purely chemical explanation for the 
phenomena involved in fermentation, He further maintained 
that the action of contagions was precisely similar. In his latest 
writings on the subject (in 1870) he admits some change of view ; 
but it ıs by no means easy to decide exactly how much or how 
little of modification he would wish to imply. 

Liebig’s second report, presented at the meeting of this Asso- 

“ciation in 4842, and published under the title of “ Animal 
Chemistry, or Organic Chemistry in its Applications to Physio- 
logy and Pathology,” perhaps excited even more attention than 
his first ; and, probably from the manner as much as from the 
matter, aroused a great deal of controversy, especially among 
physiologists and physicians. Liebig was severe upon what he 
considered to be a too exclusive attention to morphological” 
characters in physiological research, and at any rate too little 
attention to chemical phenomena, gnd, so far as these were 
investigated, an inadequate treatment of the subject according to 
strictly quantitative methods. 


Omitting the fat which the carnivora might receive in the 
animals they consumed, he stated the characteristic difference 
between the food of carnivora and herbivora to be, that the 
former obtained the main proportion of their respiratory mate- 
rial from the waste of tissue; whilst the latter obtained a large 
amount from starch, sugar, &c. These different conditions of 
life accounted for the comparative leanness of carnivora and 
fatness of herbivora. 

He maintained that the vegetable food consumed by herbivora 
did not contain anything like the amount of fat which they 
stored up in their bodies ; and he showed how nearly the com- 
position of fat was obtained by the simple elimination of so 
much oxygen, or of oxygen and a little carbonic acid, from the 
various carbohydrates. Much less oxygen would be required to 
be eliminated from a quantity of fibrine, &c., containing a given 
amount of carbon, than from a quantity of carbohydrates con- 
taining an equal amount of carbon. The formation of fatty 
matter in plants was of the same kind; it was the result of a 
secondary’action, starch being first formed from carbonic acid 
and water. 

He concluded from the facts adduced that the food of man 
might be divided into the nitrogentsed and the ston-nitrogenised 
elements, The former were capable of conversion into blood, the 
latter incapable of such transformation, The former might be 
cglled the plastic elements of nutrition, the latter elements of 
coe From the plastic elements, the membranes and 

ular tissue, the nerve¢ and brain, cartilage, and the organic 
pot of bones, could be formed ; but the plastic substance must 

e received ready-made. ` Whilst gelatine or chondrine was 
derived from fibrine or albumen, fibrine or albumen could not 
be [reproduced from gelatine or chondrine. The gelatinous 
tissues suffer progiessive alteration under the influence of oxygen, 
and the materials for their re-formation must be restored from 
the blood. It might however be a question whether gelatine 
taken in food might not again be converted into cellular tissue, 
membrane, and cartilage, in the body. 

Apparently influenced by the physiological considerations 
which have been adduced, and notwithstanding in some 
he seemed to recognise a connection between the total quantity 
of oxygen inspired and consumed and the quantity of mechanical 
force : ee Liebig nevertheless very promimently insisted 
that the amount of muscular tissue transformed—the amount of 
nitrogenous substance oxidated—was easure of the force 
generated. He accordingly distinctly draws the conclusion that 
the requirement for the azotised constituents of food will be 
increased in proportion to the increase m the amount of force 


expended. 

Te will be obvious that the question whether in the feeding of 
animals for the exercise of mechanical force, that is, for their 
labour, the demands of the system will be proportionally the 
greater for an increased supply of the nitrogenous or of the non- 
nitrogenous constituents of food, is one of considerable interest 
and practical importance. To this point I shall have to refer 
further on, - 


So far, I have endeavoured to convey some idea of the state of 
knowledge on the subject of the chemistry of agriculture prior to 
the appearance of Liebig’s first two works bearing upon it, and 
also briefly to summarisg the views he then enunciated in regard 
to some points of chief importance. Let us next try to ascertain 


something of the influence of his teaching. 
Confining attention to agricultural research, it may be observed 
that about the year 1843, that is very soon after the a ce 


of the works in, question, there was -established the Chemico- 
Agricultural Society of Scotland, which was, I believe, broken 
up, after it had existed about five years, because its able chgmist, 
the late Prof. Johnston, was unable to find a remedy for the 

tato disease. Shortly after this, the Highland and Agricultural 
Baciety of Scotland appointed a consulting [chemist ; somewhat 
later the Royal Agrionlenral Society of England did the same ; 
and later still followed the Chemico-Agricultmal Society of 
Ulster. Lastly, the very numerous ‘‘ Agricultural Experimental 
Stations” which have been established, not only in Germany, 
&ut in mgst Continental States, owe their origin directly 1o ,the 
writings, the teachings, and the influence of Ligb The move- 
ment seems to have originated in Sgxony, where Stéckhardt had 
already stimulated interest in the subject by his lectures and his 
writings. After some correspondemce, in 1850-51, between the 
late Dr. Crucius and others on the one side, awl the Government 
on the other, the first so-called “ AgriculturaExperiméMal Sta- 
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tion” was established at Mocheru, near Leipzig, in 1851-52. In 
1877 the twenty-fifth anniversary of the foundation of that insti- 
tution was celebrated at Leipzig, when an account (which has 
since been published) was given of the number of stations then 
existing, of the number of chemists engaged, and of the subjects 
which been investigated, From that statistical statement 
we learn that in 1877 the number of stations was 122, 

Besides these stations on the Continent of Europe, the United 
States are credited with one, ‘and Scotland also with one. 

Each of these stations is under the direction of a chemist, 
frequently with one or more assistants. One special duty of 
most of them is what is called manure- or seed- or feeding-stuff- 
control; that is, to examine or analyse, and report upon such 
substances in the market, and it seems to have been found to the 
interest of dealers in these commodities to submit their proceed- 
ings to a certain degree of supervision by the chemist of the 
station of their district. 

But agricultural research has always been a characteristic 
feature of these institutions. It is stated that the investigation 
of soils has been the prominent object at 16 of them, experi- 
ments with manures at 24, vegetable physiology at 28, anımal 
physiology and feeding experiments at 20, vine culture and wine 
making at 13, forest culture at 9, and milk production at 11, 
Others, according to their locality, have devoted special attention 
to frut culture, olive culture, the cultivation of moor, bog, and 
peat land, the production of silk, the guanufacture of spirit, and 
other products. 

Nor does this enumerations of the institutions established as the 
direct result of Liebig’s influence, and of the subjects investigated 
under their auspices, complete the list either of the workers 
engaged, or of the work accomplished in agricultural research. 
To say nothing of the labours of Boussingault, which commenced 
some years prior to the appearance of Liebig’s first work, and 
which are fortunately still at the service of agriculture, important 
contributions have been made by the late Professors Johnston 
and Anderson in Scotland, and in this country both by Mr. 
Way and Dr. Voelcker, each alike in his private capacity, and 
in fulfilment of his duties as Chemist to the Royal Agricultural 
Society of England. Nor would it be fair to Mr. Lawes (who 
commenced experimenting first with plants in pots, and after- 
wards in the field, soon after ente into possession of his 
pro in 1834, and with whom I have myself been associated 
since 1843), were P omit in this place any mention of the 
investigations which have been so many years in progress at 
Rothamsted. ` 

So much for the machinery ; but what of the results achieved 
by all this actrvity in the application of chemistry to agriculture ? 

The more I have looked at the subject with the hope of treating 
it compribensivAly; the more I have been impelled to substitute 
a very limited plan for the much more extended scheme which I 
had at first hoped to be able to fill up. I propose then to con- 
fine attention to a few special points, which have either some 
conngction with one another, or to which recent results or 
discussions lend some special interest. 

First as to the sources and the assimilation of the carbon, the 
hydrogen, and the oxygen of vegetation. From the point of 
view of the agricultural chemist, the hydrogen and the oxygen 
may be left out of view. For, if the cultivator provide to the 
plant the conditions for the accumulafion of sufficient nitrogen 
and carbon, he may leave it to take care of itself in the matter 
of hydrogen and oxygen. That the hydrogen of the carbo- 
hydrates 1s exclusively obtained from water, is, to say the least, 
probable; and whether part of their oxygen is derived from 
carbonic acid, and part from water, or the whofe from either of 
these, will not affect his agricultural practice. 

With regard to the carbon, the whole tendency of subsequent 
observations is to confirm the opinion put forward by Dr, 
Saussure about the commencement of the century, and so forcibly 
insisted upon by Liebig forty years later—that the greater part, 
uf not the whole of it, 1s derived from the carbonic acid of the 
atmosphere. Indeed, direct experiments are not wantmg—those 
of Moll, for example—from which it has been concluded that 
plants do not even utilise the carbonic acid which they may 
up from the sot py their roots. However this may tf, we ma 
safely conclfide that practically the whole of the carbon whi 
it is the object of the cnltivftor to force the plants he grows to 
take up is derived from jhe atmosphere, in which it exists in 
such extremely goall proportion, but nevertheless large actual, 
and co@stantly ramewed amount. 

Judging from the more recent reseasches on the point, it would 


seem probable that the ¢timate of one part of carbon, as car- 
bonic acid, in 10,000 of air, is more probably too high than too 
low as an estimate of the average quantity in the atmosphere of 
our globe, And, although this gprresponds to several times 
more in the column of ar resting over an acre of land than the 
vegetation of that area can annually take up, it represents an 
extremely small amount at any one time in contact with tke 
growing plants, and could only suffice on the sufsposition of a 
very api renewal accomplished as the result, on the one hand, 
of a constant return of carbonic acid to the afmosphere by com- 
bustion and the respiration of saimals, and, on the other, of a 
constant interchange and equalisation among the constituents of 
the atmosphere. 

It will convey a more definite idea of what is accomplished by 
vegetation in the assimilation of carbon from the atmosphere if I 
give, in round numbers, the results of some direct experiments 
ane at Rothamsted, instead of making general statements 
merely, 

In a field which has now grown wheat fqr thirty seven years. 


J 


in succession there are some plots to which not an ounce of / 


carbon has been returned during the whole of that period. Yet; 
with purely mineral manure, an average of about 1,000 pounds 
of carbon is annually removed from the land ; and where a given 
amount of nitrogenous manie is employed with the mineral 
manure, an average of about 1,500 pounds per acre per annum 
more is obtained; in all an average of about 2,500 pounds of 


carbon annually assimilated over an acre of land without any | 


1eturn of carbopaceous manure to it. 

In a field in which bailey has been grown for twenty-nine 
years in succession, quite accordant results have been obtained. 
There smaller amounts of mtrogenous manure h&ve been em- 
ployed with the mineral manure than in the experiments with 
wheat above cited ; but the increase in the assimilation of carbon 
for a given amount of nitrogen supplied in the manure is greater 
in the case of the barley than of the wheat. 

With sugar-beet again, larger amounts of carbon have been 
annually accumulated without the supply of any to the soul, but 
under the influence of a liberal provision of both nitrogenous and, 
mineral manure, than by either wheat or barley. 

Lastly, with grass, still larger amounts of carbon have been 
annually accumulated, without any supply of it by manure, 

Many experiments have been made in Germany and elsewhere, 
to determine the amount of the different constituents taken up 
at different periods in the growth of various plants. But we 
may refer to some made at Rothamsted long ago to illustrate 
the rapidity with which the carbon of our crops may be 
withdrawn from the atmosphere. 

In 1847 we carefully took samples from a growing wheat crop 
at different stages of its progress, commencing on June 21, and 
in these samples the dry matter, the mineral matter, the nitrogen, 
&c., were determined. On each occasion the produce of two 

e eighths or sixteenths of an acre was cut and weighed, 
so that the data were provided to calculate the amounts of the 
several constituents which had been accumulated per acre at 
each period. The result was that, whilst during little more than 
five weeks from June 21 there was comparatively little increase 
in the amount of nitrogen accumulated over a given area, more 
than half the total carbon of the crop was accumulated during 
that period. 

I should say that determinations of carbon, made in samples 
of soil taken from the wheat-field at different periods ‘during 
recent years, indicate some decline in the percentage of carbon 
in the soils, but not such as to lead to the supposition that the 
soils have contributed to the carBon of the cro Besides the 
amount of carbon annually removed, there of comrse be a 
farther accumulation in the stubble and roots of the crops; and 
the reduction in the total carbon of the soil, if such have really 
taken place, would show that the annual oxidation within the 
soil is greater than the annual gain by the residue of the crops. æ 

Large as is the annual accumulation of carbon fom the atmo- 
sphere over a given area in the cases cited, it is obvious that the 

uantity must vary exceedingly with variation of climatal condi- 

ons, It is, in fact, several times as great in the case of tropical 
vegetation—that of the sugar-cane, for example, And not only 
is the ‘greater part of the assimilation accomplished within a 
comparatively small portion of the year (varying of course 
according to the region), but the action 1s limited to the hours of 
daylight, whilst during dakkness fhere is rather Joss than gain. 

But it is remarkable that whilst the accumulation of carbon, 
the chief gain of solid material, takes place under theeinfluence 
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of light, cell-division, cell-multiplication, increase in the structure 
of the plant, in other words, what, as Qistinguished from assimi- 
lation, vegetable physiologists designate as growth, takes place, 
at any rate chiefly, during the night; and is accompanied, not 
with the taking up of ca¥bonic acid and the yielding up of 
oxygen, bit with the taking up of oxygen and the giving up of 
carbonic acid, This evolution of carbonic acid dung danes 
must obviously ba extremely small, compared with the converse 
action during daylight, coincidentally with which practically the 
whole of the acqumulation of solid. substance is accomplished. 
But as the product of the night action is the same as in the 

iration of animals, this is distinguished by vegetable physio- 
logists as the respiration of plants. 

I suppose I shall be considered a heretic if I vénture to suggest 
that it seems in a sense inappropriate to apply the term growth 
to that which is associated with actual loss of material, and that 
the term respiration should be applied to so secondary an action 
ag that as the result of which carbonic acid is given off from the 
plant. It may, I think, be a question whether there is any 
elism between 
` animal and vegetable processes; rather would it seem advanta- 

geous totkeep prominently in view their contrasted, or at any 
rate complementary characteristics, especially in the matter of 
the taking up of carbonic acid and the giving up of oxygen on 
the one hand, and the taking if ‘bf oxygen and the giving up of 
carbonic acid on the other. 

But it 1s obvious that in latitudes where there is comparatively 


` continuous daylight during the periods of vegetation, the two 


. He states that, after acclimatisation, many 


ctions—-designated respectively assimilation afd growth—must 
go on much more simultaneously than where there is a more 
marked altegnation of daylight and darkness, In parts of Nor- 
way and Sweden, for example, where during the summer there 
is almost continuous daylight, crops of barley are grown with 
only from six to eght weeks intervening from seed-time to 
harvest, And Prof. Schubeler, of Christiania, after making 
observations on the subject for nearly thirty years, has recently 
described the characteristics of the vegetation developed under 
the influence of short summers with almost continuous light. 
en flowers in- 
crease m size and depth of colour; that there is a prevailing 
tinge of red in the plants in the fyelds; that the aroma of fruits 
is increased, and their colour well developed, but that they are 
deficient in sweetness; and that the development of essential 
oils in certain plants is greater than in the same plants grown in 
other latitudes, Indeed he considers it to be an established fact 
that light bears the same relation to aroma as heat does to 
sweetness, 

In connection with this question of the characters of growth 
ander the influence of continuous light, com with those 
developed with alternate hght and darkness, the recent experi- 
ments of Dr. Siemens on the mfluence of electric light on 
vegetation are of considerable interest. 

In one series of experiments he kept one set of plants entirely 
in the dark, a second he exposed to electric light only, a third 
to daylight only, and a fourth to daylight and afterwards to 
electric light frém 5 to 11 p.m. Those kept in the dark acquired 
a T yellow colour, and died; those exposed to electric light 
only maintained a light green colour, and survived ; those exposed 
to daylight were of a darker green colour, and were more vigo- 
rous; and, lastly, those submitted to alternate daylight and 
electric light, and but a few hours of darkness, showed decidedly 
prenter vigour, and, as he says, the green of the leaf was of a 

k rich hue. He concluded that 


appearan 


of green and vigorousappearance generally. 
have carefully considered these general descriptions with € 
view to their bearing on the question whether the characters 


developed under the influenee of ejectric light, and especially 
those under the influence of almost continuous light, are more 
promingntly those of assimilation or of growth; but I have not 
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been able to come to a decisive opinion on the point. From 
some conversation I had with Dr. Siemens on the subject, I 
gather that the characteristics were more those of dark colour 
and vigour than of tendency to great extension in size. The 
dark green colour we may suppose to indicate a liberal produc- 
tion of chlorophyll; but if the depth of colour was more than 
normal it might be concluded that the chlorophyll had not 
peiformed its due amount of assimilation work. to regard to 
this point attention may be called te the fact that Dr. Siemens 
refers to the abundance of the blue or actinic rays in the electric 
arc, conditions which would not be supposed specially to favour 
assimuation, On the other hand, the vigour, rather than 
characteristic extension in size, would seem to indicate a limita- 
tion of what is +technically called growth, under the influence of 
the almost continuous hight. 

Among the numerous field experiments made at Rothamsted, 
we have many examples of great variation in depth of green 
colour of the vegetation growing on plots side by side under 
known differences as to manuring; and we have abundant 
evidence of difference of composition, and of rate of carbon- 
assimilation, coincidently with these different shades of colour. 
One or two instances will strikingly illustrate the point under 
consideration. 

The point of special interest is, however, chat all but identi- 

the same amount of nitrogen has been taken up by the 
herbage growing with the deficiency of potass as by that with 
the continued supply of #. The colour of the vegetation with 
the deficiency of potass has been very much darker green than 
that with the full supply of it. 

An equal amount of nitrogen was taken up in both cases, 
chlorophyll was abundantly produced, but the full amount of 
carbon was not assimilated. other words, the nitrogen was 
there, the chlorophyll was there, there was the same sunlight for 
both plots ; but the assimilation-work was not done where there 
was not a due supply of potass. 

It may be stated generally that, in comparable cases, depth of 

een colour, if not beyond a certain limit, may be taken to 
indicate corresponding activity of cabon assimilation; but the, 
two instances cited are sufficient to show that we may, so far as 
the nitrogen, the chlorophyll, and the light are concerned, have 
the necessary conditions for full assimilation, but not correspond- 
ing actual assımılation. 

t cannot, I think, fail to be recognised ihat in these consider- 
ations we have opened up to view a very Wide field of research, 
and some of the points involved we may hope will receive 
elucidation from the further prosecution of Dr. Siemens’s ex- 
periments, He will himself, I am sure, be the first to admit 
that what he has already accomplished has done more in raising 
than in settling important questions. J understand that he pro- 
poses to submit plants to the action of the separated rays of his 
artificial light, and the results obtained cannot fail to be of much 
interest, But it is obvious that the investigation should now 
pass from its present initiative character to that of a strictly quan- 
titative inquiry. We ought to know not only that, under given 
conditions as to light, plants acquire a deeper green colour, and 
attain maturity much earlier than under others, but how much 
matter is assimilated in each case, and something also of the 
comparative chemical characters of the products. As between 
the action of one description of light and another, and as 
between the greater or less continuity of exposure, we ought to 
be able to form a judgment whether the proper balance between 
assimilation on the one hand, and growth and proper maturation 
on the other, bas been attained ; whether the plants have taken 
up nitrogen ang mineral matter and produced chlorophyll in a 

ter degree than the quantity and the quality of the light have 
able to turn to account; or whether the -conditions as to 
light have been such that the processes of transformation and 
growth from the reserve material provided by assimilation have 
not been normal or have not kept pace with the production of 
that material 

But one word more in reference to Dr. Siemens’ results and 
proposed extension of his inquiries, Even supposing that by 
submitting growing crops to continuous light by the aid of the 

eclectric light during the night, they could be brought to maturity 
within a period shorter than at ent approximațely in propor- 
tion to the increased number of hogrs of exposure, the estimates 
of the cost of lumina the vegetation of fin acre of land cer- 
tainly do not seem to hold put any bope that agriculture is’likely 
to derive benefit from such an application of agience to its needs. 
If, however, the characters of growth and of*maturati® should 
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rove to be suitable for the requirements of horticultural pro- 
Facts of luxury and high value, it may possibly be otherwise with 
such productions. ; 
The above considerations obviously suggest the question : 
What is the office of chlorophyll „in the processes of vegetation? 
Is it, as has generally been assumed, confined to effecting, in 
some way not yet clearly understood, carbon assimilation,’ and, 
this done, its function ended ; or is it, as Pri £ im has recently 
suggested, chiefly of avail in protecting the subjacent cells and 
their contents from those rays of light which would be adverse 
to the secondary processes which have been distinguished as 
wth ? 
SA pone as it would seem that I should attempt to lay 
before you a résumé of results bearing upon the points herein 
involyed, so numerous and so varied have been the investigations 
which have been undertaken on the several branches of the 
question in recent years, that adequately to discuss them would 
occupy the whole time and space at my disposal, I must there- 
fore be content thus to direct attention to the subject, and pass 
on to other points. 
(To be continued.) 


THE BRITISH ASSOCIATION ° 
REPORTS * 


Report on the Tertiary Flora of the Basalts of the North of 
Irdand, by Mr. W. H. Baily.—Desenbed the plants of Miocene 
deposits, consisting of vari marls, resting on a leaf-bed 
near Glenarm. Amongst the plants were Seguoia coutisia, S. 
lyeli, Fagus dencalrum, Nyssa orntthobroma, Aralis brownta, 
Fraxinus guilldmae. These and others have been drawn and 
described. 


Report on the Viviparous Nature of the Ichthyosauri, by Prof. 
H. C. Seeley.—Dr. Channen Pierce had formerly described a 
specimen of Ichthyosaurus im the Museum at Bristol which 
he considered contains a foetus in the act of coming into the 
world, which view is supported by Prof. Seeley, who showed, 
reasoning by the analogy of the stomach of a crocodile, it was 
impossible that this animal could have swallowed a smaller 
ichthyosaurus, and igggmmains been retained in the stomach 
in a jperfect jform, and alludes to the spiral shucture of the 
coprolite, pointing to a small intestine, and thought it is im- 
possible that the animal could have passed through them in 
the process of digestion; and alluded to the fact that all 
German specimens show the head of the smaller projecting 
towards the tail of the larger, though the reverse is the case in a 
specimen at Madrid, But in Tubingen the most perfect speci- 
mens occur, in which the smaller animals are found lying: com- 
pletely preserved between the ribs of the parent animal; though, 
he suggests, in all cases viviparous characters may not have 
obtained ın all forms of ichthyosauri. 


The Sixth Report of the Underground Water Conimittee was read 
by Mr. De Rance, who pointedjout that the watershed separating 
the basins of the Thames and tern Counties from those of the 
Humber and the Severn also divides the grea of heaviest rainfall 
on the Paleozoic rocks, which are wear all impermeable, from 
those of Secondary age, receiving a rainfall of about 30 inches. 
West of this line, with the exception of the Trias, no Secondary 
rocks occur. In Lancashire, Cheshire, and the Midlands the 
Triassic Sandstones absorb about one-third of the,rainfall, giving 
a daily average of 400,000 gallons to each square mile of country : 
wells ip these rocks are capable of drawing on several sqnare 
miles, and in suitable situations of yielding from 2 to 3 million 
gallons per day. The discovery of the Manchester coalfield 

at Winwick, near Warrirgton, under the New Red Sand- 
stone, at a depth of only 240 feet, was described. He re- 
ferred to the position of the New Red boring at Bootle, for the 
Liverpool Corporation water supply, as very badly chosen, bein 
close to one of the existing wells. He then showed the gradua 
attenuation in thickness of the Bunter Sandstones, in a southerly 
direction, againstęthe old Paleozoic axis, ranging from the 
Belgian coalfield to the Mendips, > 


Report on the Present State of our Knowledge of the Crustacea, 
by C. Spence Bate, F.R.S.—his is Part v, of the Report, and 
tee Withethe subjigts of fecundaton, respiration, and the green 
gland, . 


SECTION A.—MATHEMATICAL AND PHYSICAL 


Improved Apparatus for the Objective Estimation of Astig- 
matism, by Tempest Anderson, *M.D., B.Sc.—Astigmatism 
has been defined as that condition of ghe eye in which 1efraction 
is unequal in the different meridians, In order to obtain suitable 
spectacles for correcting this defect, it is nec to know 
accuiately the focal adjustment of the meridians of maximum 
and minimum curvature, whence the focal leggths* of glasses, 
generally either cylindrical or cylindrical on one side and 
spherical on the other, are readily calculated. Many plans have 
been adopted for determining this; some subjective, depending 
on observations made by the eye itself, and generally using a 
point of light orsa series of 1adiating lines as an object. From 
their appearances when viewed at different distances, and with 
lenses of different powers, the focal adjustment of the different 
meridians 1s at last obtained. 

The advantage of this group of methods is their theoretical 
delicacy, as they work by Jadzi of the perfection of certain 
images refracted on the 1etina in a manner not very dissimilar 
to in which they are usually formed; the practical disad- 
vantage, that accurate observations are required from one who 
has never been accustomed to make them, Hence objective 
methods have been introduced. Their advantages are, substi- 
tuting trained for untrained obsexvation. Their disadvantages— 

I. The vessels of the retina and the optic nerves, which are 
mostly employed as objects, are seldom m exactly the position 
desirable for estimating the refraction m different meridians, and 
are often at a diffgent distance from the optical system of the 
eye from that at which the sensitive layer of the retina Hes. 

2. They mostly require the optical defects, if any, and the 
accommodation of the observing eye to be taken into dtcount and 
allowed for, thus introducing risk of error. 

In the author’s two instruments, an image of a suitable object 
thrown on the retina of the observed eye, is used as an object by 
the observer, with the following advantages :— 

I, The patient’s sensations may be entirely disegarded, or 
only used as confirmatory. 

2, The image used is necessarily at the retina, and not before 
or behind it. 

3. The accommodation or any defects in the refraction of the 
observer’s eye does not enter into the result, as the only function 
of this eye is to observe the formation of the image on the 


retina, 

In the first plan a lamp / is provided with a condensing 
lens¢, and a series of radiating wires w (supposed to be seen 
edgeways in the figure), thus giving a bright field with black 
lines on it. 

The whole slides on a giaduated bar C, at the other end of 
which 13 a convex lens y (4 and ro dioptrics are the most con- 
venient powers, że. 10 and 4 inch focus). Close to the lens, 
and at an angle of 45° to its axis, is a plane mirror (m), which 
reflects the rays at nght-angles to their former path. The 
instrument is to be held so that this pencil of rays enters |the 
observed eye, and when the wire screen is at the proper distance, 
an image of ıt is formed on the ietina, The muror has the 
centre left unsilvered,'as in an ordinary ophthalmoscope, and has 
a disk of correcting lenses behind it, to render the retina, 
and the image on it, visible by the direct method. The ob. 
served eye should have its accommodation relaxed by atropine, 

The bar is so graduated that when an image of the whole 
or part of the screen is sharp on the retina, the figure opposite 
the screen expresses the refractive error of the meridian by which 
the image is produced. Hence if the image of the whole screen 
is seen to be equally sharp, the eye is known to be not astigmatic, 
and the graduation given the number of dioptiics by which it 13 
myopic or hypermetropic. If the lines be not all sharp at once, 
then the most distant point at which a distinct image of any 
of the wires is ported on the retina gives the refractive error 
of the meridian of minimum refraction (expressed in dioptrics), 
and the point at which the line at right angles to this is best 
defined gives that of the meridian of maximum refraction. The 
least of these gives the spherical element of the correcting lens 
required for distant objects, and the difference between the two 
gives that of thecylindrical part. The meridian of maximum 
zefraction is that in which the line is visible when the wires are 
at the greatest distance, 

In the second plan the lamp, /, condensing lens, ¢, and wire 
screen, w, are similar, and dnl difer in size, the fiont lens, y, 
and mirror, #, are also Be ee but the lamp and wies me 
permanently fixed by a tube, so that the-wires are accmately in 
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the principal focus of the front Jens, y. By this means the rays 
from the wues (or rather from the nikivaa] between them), after 
refraction through the lens and reflection by the muror, are 
parallel, If received by op eye which 1s emmetiopic, and with 
its accommodation relaxed, an image of the wires is formed on 
the retina. The light radiatmg from the image passes out 
through the optical system of the eye; 1s rendered parallel and 
able to form an gccurate image on the retina of an emmetropic 
eye observing through the hole in the muror. 

If the observel eye be not emmetropic, it is only necessary to 
introduce lenges of different powers close 1 front of it, so as to 
correct the rays both entering and leaving the eye. If the 
refraction be the same in all meridians, the jmage of all the 


each a centimetre iy diameter, and with intervals of one dioptric ; 
a smaller dise is al ed confining the quarter dioptrics, so 
that by their combination intervals of one quarter of a dioptric 
can be read—a degree of accuracy greater than the estimation is 
generally susceptible of. 


`n, The proper lens being calculated, its spherical and cylindrical 


elements are combined and put together before the eye. It it be 
the correct one, all the lines are seen sharp at the same time ; 
if not, further examination is made. 

The principal advantage of the first plan is that the adjustment, 
being made by the motion of the wire screen, is continuous, and 
correcting lenses are not 1equued for measuring the refraction, 
but only for rendering the retinal image visible ; its disadvanatge 
that, as the rays are not parallel as they pass from the front lens, 
past the mirror to the eye, it is necessary for the apparatus to be 
very near, and at a determinate distance from the observed eye, 
otherwise the readings of the scale are vitiated. This, however, 
is not a serious objection. 

In the secénd plan the rays in the corresponding position are 
parallel, and the instrument can be held at any convenient 

istance, say one or two feet from the observed eye, and the 
observer can get a view of the cornea at the same time as he 
views the image, so that he can estimate the refraction at 
different points of the cornea. 

It 1s hoped that this may eventually lead to the determination 
of the refraction at different paits of conical cornea and other 
eyes with irregular astigmatism, and the application of stutable 
lenses to them, ~ 

Since writing the above, I find mention of an instrument by 
Coccius Stmmel, with an optical arrangement on the same 
plan as my second, but I have not heard of its bemg in use in 
this country. 

The makers tre T. Cook and Sons, York. 





SECTION D.—BroLocy 


After Dr, Sclater hadread report of Socotra Committee, 
Dr. J. B. Balfour gave a very interesting account of his visit 
to the island. The zoological and botanical collections have not 
yet been examined by spevialists, but are expected to yield 
results of great interest. As not nearly sufficient time had 
been allowed for a complete exploration of the island, which 
is almost entirely unknown to Europeans, Dr. Balfour a 
that another similar expeditionwould be organised ; but in that 
case it should be earlier in the season than the last, which was 


“in the islagd during February and the eatly part of March. 


aus the latter put of the time the heat was too t for 
it to possible to do anything in the middle of the day. 
Dr. Sclater mentioned that the ornithological collection indicated 
distinct African affinities, 

Further Remarks on the Mollusca of the Mediterranean, by 
J. Gwm eftreys, LL.D., F.R.S.—This is a supplement to a 
paper by the author, which was published in the Report of the 
Association for 1878. Simte that time many of the species 
which were supposed to be exclusively Mediterranean have been 
discovejed in the North Atlantic. e number of such Medi- 
terranean species, which were given in the former paper, was 222. 

%e 
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wires is sharp with the same lens, and this lens is the one 

uired to correct the ametropia. If any astigmatism exists, 
different lenses are required for rendering the umages of the 
different wires sharp. 

The strongest and weakest of these are the measures of the 
errors of refraction of the two principal meridians, and the 
difference of ther numbers of dioptrics gives the cylndrical 
element of the correcting glass requred. 

In this form of apparatus a disc of correcting lenses behind 
tha muror is not required, as the single correcting lens near 
the observed eye corrects the rays both entering and leaving 
the eye. 2 

For rapidly, finding the proper lens a disk of lenses is used, 





In the present paper 41 of those specie? are enumerated: as 
glso Atlantic, thus reducing the aanbe of exclusively Mediter- 
ranean species to 181, and ıt was remarked that the Atlantic 
nudibranchs and Cephal8pods had not been completely worked 
out, these anounting’to 58, and being included in the above 
residue of 181. 

Ox the Migration of Birds, and Messrs. Brown and Cor- 
deaux’s Method of obtaining Systematic Observations of the 
same at Lighthouses and Lightships, by Prof. Newton, M.A., 
F.R.S. (Abstract).—Citing a passage from an article by 
the Duke of Argyll (conien . Rev., July, 1880, p. 1), the 
author met with a direct denial the Duke’s assertion that 
of ‘‘the army of the birds” it might be said that ‘it cometh 
not with observation,” pointing out that all we know of {the 
migration of birds arises from observation, and all we do not 
know from the want of it, remarking also that if it were not 
for observation we should not know that birds migrate at all, 
and inqwring whether it is not by renewed observation alone 
that we can hope to know more of their migratory movements. 
The author then proceeded to descridmgebriefly the nocturnal 
passage of migratory birds hs noticed by himself at Cambridge 
or the past seventeen years, and urged the importance of simlar, 
but more systematic observations being made at other statioins 
Bou eng upon the especial advantages of lighthouses and light- 
ships for this purpose, he recounted the successful attempt made 
in Te autumn of 1879, with the sanction of the Trinity House 
authorities and the Commissioners of Northern Lights, by Mr. 
Harvie Brown and Mr, Cordeaux, to obtain a series of observa- 
tions from the lighthouses and lghtships on the coast of Scot- 
land and the east coast of England, the results of which were 
embodied in a Report (noticed in NATURE, vol, xxii. p. 28), and 
showed that returns were obtained from nearly two-thirds of the 
English stations, and as regards the Scottish stations, from about 
two-thirds on the west and one-half on the east coast, thus 
proving the intelligent interest taken by the men employed in the 
inquiry. This single Beport nat y did not throw any new 
he on the subject, but it would be contrary to all experience if 

a series of such reports would not, and he therefore strongl 
urged the Association to countenance therenewed attempts whic 
Messrs. Brown and Cordeaux were making, and to enco e 
with its approval them and their fellow-workers, the men of the 

hthouses and lightships, who could best answer the question 
whether knowledge of ‘‘the army of the birds” and its enove- 
ments ‘‘cometh not with observation.” 

On Anthrogela ical Colour-Phenomena in Belgium and else- 
where, by J. ddoe, M.D., F.R.S.—In Germany, Switzerland, 
and Belgium, through Governmental assistance, the colours of 
the eyes and hair of all the children in the pimay schools have 
been observed and tabulated. The writer is very desirous that 
our own officials should lend similar assistance to the Anthropo- 

metric Committee of this Association. The results hitherto 
obtained have been of considerable importamce,and those for 
Belgium are well shown in the menograph and maps of Prof. 
Vanderkindere. These bring out a remarkable contrast between 
the Flemish and the Walloon profinces of Belgium, and tend 
shongly to prove the persistently heredjtary cter of 
even such physical chayacters as the colour of the and 
the ims. 
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Pocket Registrator for Anthropological Purposes, by Francis 
Galton, M.A., F.R.S.—The authér exhibited a small instrument 
a quarter of an inch thick, four inches long and one and three 
quarters wide, furnished with five stops, each communicating by 
a ratchet with a separate index arm that moves round its own 
dial-plate. The registrator may be grasped and held unseen in 
either hand with a separate finger over each stop. When any 
finger is pressed on the stap below it, the corresponding index 
arm moves forward one sfep. Guides are placed between 
the stops to insure the fingers occupying their proper positions 
when the instrument is seized and used in the pocket, or when it 
is slipped inside a loose glove or other cover. It is possible by 
its means to take anthropological statistics of any kind among 
crowds of people without exciting observation, which it is other- 
wise exceedingly difficult todo. The statistics may be grouped 
under any number of headings not exceeding five. If ıt should 
ever be thought worth while to use a registrator in each hand, 
ten headings could be employed. The mstrument that was 
exhibited worked well, but it was the first of its kind, and might 
be improved, It was made by Mr. Hawkesley, surgica linstru- 
ment maker, 300, Oxford Street, London. The author also 
drew attention to the ease with which registers may be kept by 
pricking holes in pgper in different compartments with a fine 
needle. A great many holes may be pricked at haphazard close 
together, without their running into one another or otherwise 
making it difficult to count them gfterwards. The mark is 
indelible, and any scrap of paper suffices. The needle ought to 
project a very short way out of its wooden holder, just enough 
to perforate the paper, but not more. It can then be freely 
used without pricking the fingers, This method, howeve:, 
requires two hands, and its use excites nearly as much observation 
as that of a pencil. 

Dr. Phené, F.S.A., F.R.G.S., read a paper On the Retention 
of Ancient and Prehistoric Customs in the Pyrenees. He said 
he could now repeat more confidently the peculiar features 
which indicate beyond question that the customs of the Gallic 
population of the South of France agreed, so far as they gg 
Judge from their lithic monuments, with those who came er 
north and settled ın Britain. On the crests and sides of the 
mountains on both sides of the Pyrenees, ic. in Spam and 
France, are found sepulchral arrangements of stones somewhat 
different to any distinctly recorded amongst our antiquities, 
These consist of aer@#ffber of circles adjoining each other ; ın the 
centre of each is a cist with an urn, having burnt bones, and 
the form of the circle is that of a wavy or serpentine cross. 
The quaint old customs of early Celtic life are kept up all along 
the Pyrenees, but not in the towns, in the plains, or champagne 
country. One of these, which he descnbed last year as still 
existing in Brittany, that of a wooden tally, in lien of a bill or 
account, on which the baker marked by notches the number of 
loaves he supplied, and which attracted the attention of the 
President of the section last year, was also existent in the 
Pyrepees. He purchased a baker’s bill at Perpignan a few 
months ago, and though not so rustic as that of Brittany, it 
approached more to our old Exchequer tally, and to the Welsh 
stick of writing described in ‘‘ Bardas,” as well as to some 
elaborate and really wonderful calendars, still to be seen in the 
Cheetham Museum at Manchester, than to the rustic tally of 
Brittany. On crossing into Spain andeprosecuting inquiries, he 
found. the serpent or dragon emblem eveywhere promment, and 
even learned that the Tarasque, the ceremony of which is per- 
formed at Tarascon, in Provence, was a well-known dragon with 
the Spanish people. He was told that, though used as a popular 
diversion at /ées, it had always a religious mearfing, At Luchon 

- living serpents are consumed in the es, The youths of the 

e had miniature cloven pines which they burn. These th 

brandish while flaming, in tine curves, and cry londly, 
“hila-hila ”—pronounced ‘‘ella,” But the ue 2 often 
stands for v, and if we used it here, we had the old classic cry of 
the Bacchanals, who with serpents in their hands rushed abont 
wildly crying ‘‘Eva, eva.” ‘The place where these cries are 
mostly practised has most remarkable sculptures of serpents. 
After the burning of the pine a rush is made by the more power- 
ful, and the burning embers carried off in their handsregardle&s 
of pain. Piecês are then distributed to every household, and 
kept religiously during th® year, as was the custom with the 
ancient Britons, 

Mr, Thomas Plunkett fontributed a paper On an Ancient 
Settlerwmnt founta about Twenty-one Feet beneath the Surface of 
the Peat in the Coal Bog near Bohge, County Fermanagh.— 


This interesting discovery consisted of the remains of two lo 

huts found m a primitive crannage. Flint ünplements, hand- 
made pottery, and other objects, but no metal of any kind, were 
found in connection with the huts, which, the author was of 
opinion, were formed before the hee of bog pine, as no pine 
occurred below the level of the site on which the huts stood. 
The fact that twenty-one feet of dark, compact peat had grown 
since the structures were formed was substantial evflence of their 
great antiquity. : 

Prof. Dawhins remarked that this discov@ry did not stand 
alone, but in connection with others showed that in various parts 
of Ireland we might look for log houses ‘in this way, pointing 
back to a series of ancient wooden houses which belonged to the 
Neolithic people, g 

Prof. Rolleston read papers On the Structure of Round and 
Long Barrows, his remarks being illustrated by a number of 
diagrams, Premising that one of his objects was to preserve 
barrows from being spoilt, and thus to prevent the destruction of 
certain links in the history of our species, he, described the con- 


struction of barrows which he had explored, and urged the abso- “ 


lute necessity of very great care being exercised in such explora- 
tion, Speaking of urn burials in round barrows, the Professor 
briefly referred to the question of the cremation of bodies, and 
the idea of it. Why did the people burn heir dead? Hebe- 
lieved the idea was this—that all savage races, when they had to 
deal with an enemy, "were exceeding 
ignominies on dead bodies. Burning the bodies put it right out 
of the power of the enemy to do this, and the urn enabled people- 
to carry away their friends who were so burnt. In time of pesti- 
lence it b came actually necessary for sanitary considerations to 
bun the dead, and it was only in time of plague o? war that we 
found that cremation or burning became the order of the day, 
and that was readily explicable by the fact that men always did 
what they could on the principle of least action, because burning 
was a troublesome process. Any universality of burning was 
explained by the fact that ancient [history was simply one great 
catalogue of plague and pestilence and war and the like. Of 
course he was an enemy to cremation, because it did a great dea? 
of harm, preventing us from knowing what ‘sort of people our 
redecessors were. Prof. Rolleston chronicled the finding in a 
w of the Bronze period of a man laid out at full le 
the general rule being that of burial in a contracted position. 
As regarded the date to be assigned to these things, he might 
give it as his opinion that no Roman ever used a bronze sword, 
nor crossed swords with an enemy using a sword of that material. 
As regarded the long barrows, that mode of burial stretched all 
the way from Wales to the Orkneys, and in them was found not 
asciap of metal, Hus opinion was that the idea of the construc- 
tion of these barrows was taken from limestone mountain head- 
lands projecting into the sea, such as might be seen by a little 
trip in their immediate locality. The men lived in caves, and 
the idea for the place of burial was taken from the place of 
living, it being often found that a man made the house m which 
he lived his burial-place. 

A short discussion having taken place on Prof. Rolleston’s 
paper, Dr. Schaafhausen, of Bonn, exhibited the Neanderthal 
skull which was found in 1857, and which, he submitted, was not 
the skull of an idiot, but of a man of the lowest development. 
Prof. Rolleston agreed that the man whose skull it was was not 
an idiot, and said that the abnormal development in connection 
with it consisted in the frontal ridges. 

A paper by- Miss A, W. Buckland On Surgery and Super- 
stition in Neohthic Times was read, Muss Bu d said it had 
been proved by the late Dr. Broĉa that the system of trepanning 
prevailed in Neolithic times, and the paper was to show the 
extent of the practice, the superstitions associated with it, and 
its connection with the use of cranial amulets. The surgical 
operation known as tre ing consisted in making an opening 
in the skull (chiefly of eS in order to cure them of ERA 
internal maladies, and the individuals who survived were con- 
sidered to be endowed with properties of a myste character, 
Dr. Broca stated that the custom died ont with the introduc- 
tion of bronze. Miss Buckland said the custom still existed 
among the South Sea Islanders, the Kabyles of Algeria, and 
the mountaineers of Montenegro. ‘The other pa read in this 
department were: On Bushmen Crania, by Prof. Rolleston ; 
The Salting Mounds of Essex, by Mr. H. Stopes; The Hittites, 
by Mr. W. St. C. Boscawen; her Researches on the Pre- 
hastoru: Relations of the Babylonian, Chinese, and Egyttian 
Characters, and Languages, and Culture, by Mr. Hyde Clarke ; 
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‘The Mountain Lapps, by Lieut. G. T. Temple; Note on a 

Chilian Tumulus, by Mr. J. H. Madgeg and Jndia the Home 

of Gunpowder on Philological Evidence, by Dr. Gustav Oppert. 
e 


SECTION P= Geoaparny, 


The President read some letters of a very interesting character 
from toon Thomson, received by the Royal Geographical 
Society's African Expedition. The followmg are passages 
from this correspondence :— 


“í Karema, or Musamwira, Lake Tanganyika, 
“March 27, 1880. 

“I have failed in my attempt to reach Jendwe by way of the 
Lukuga and Kabuire, I left Kasenga (or Mtowa) on January 
19, with all the confidence of a young lon which had not yet 
known a reverse, and six weeks after I returned to the same 

} place as meek as a lamb. From the very first I had great 
\ ditcalties with the men, as they believed I was taking them to 
Wanguema, where they would be eaten up. They tried every 
taeans in their power to throw obstacles in my way and retard 
ay movements, “two of them deserting near Meketo, and the 
, others threatening to do the game, For six days I continued my 
, course aloug the in spite of their opposition, but I was 
\. then obliged to give Mf. It flowg4n a general west-north-west 
. direction to that place, and then about west into the great 
“westerly bend of the Congo, all the way through a most charming 
valley, with hulls rising from 600 to 2,000 feet in height. Above 
the lake the cnrrent 1s extremely rapid, and quite unnavigable 
for boats or canoes of any description, owing to the rapids and 
rocks, From Makalumbi I crossed the Lukuga into Uma, and 
struck south-west for the town of Kiyombo, who ıs the chief of 
all the Warna on the eastern sideof the Congo.” ‘ We reached 
Mtowa on March 10, destitute of almost everything. To my 
delight, however, I heard that Mr. Hore was ted every 
day on his way by cance to the south end of the lake. On the 
23rd we started, crossed the lake to Kungwe, and reached 
wa on the night of the 26th. As we neared the shore, we 
» were hailed by the jolly voice of Capt. Carter, whom we found 
gan in hand and bursting with stories of his wonderful adven- 
tures in sport and war, keeping us fixed on our seats all night 
in his tent as he launched them forth, We went over to 
visit the Belgian international party at their temporary quarters 
to-day. Capt. Carter had his elephant ready to take us ;across 
the marsh. Karema is one of the most extraordinary places for 
a station that could be found on the lake—a wide expanse of 
marsh, a small village, no shelter for boats, only shallow water 
dotted with stumps of rock, no room to be got, and natives 
hostile ; far from any line of trade. The party have commenced 
building forts and walls, digging ditches in regular military 
fashion, At table there sat down an Englishman, an Irishman, 
a Scotchman, a Frenchman, a Belgian, and a German, repre- 
senting five editions, and you will doubtless be pl to 
learn that of all these (thanks to yourself) the Scotchman, though 
the smallest, and having to travel through entirely new country, 
had been the most successful of all, After leaving Karema we 
had a moderately good voyage across the lake to Jendwe, at 
which we arrived on April 7.” ‘‘ Passing round the south end of 
Tanganyika along the shore as far as the mouth of the Kilambo, 
then striking about N.N.E. through Ulungu and Fipa, we 
reached by easy ascents the town of Kapufi, situated in lat. 8° S. 
and long. 32° 25’ E. Best of all, however, while at this place, I 
had the honour to settle the problem of Lake Hikwa, or rather 
Likwa, and give it some shape ang place in our maps. It has 
run itself in the hearsay accounts of successive travellers into 
various protoplasmic shapes, and, will-o’-the-wisp like, danced 
about on the map to the tunes of various geographers. I, of 
course, saw only a part of it, but from all I could gather it must 
be from sixty to seventy miles in length and fifteen to twenty in 
breadth. It lies two days east of Makapuli, in a deep depres- 
sion of the pa Mountains. A large river called the 
» which rises in Kawendi, and which by its tributaries 
drains the greater part of Khonongo and Fipa and all Mpimbwe, 
falls into it, I can almost say with certainty thatit has no outlet, 
certainly not any towards the west. The Kilambo rises near 
Kapufi. I was surprised and pleased to find that my bearings 
and estimated distances, as laid down on my sketch map every 
two days, had actually brought me within one or two miles of 
Tabora as laid down by Speke and Cameron, I can hardly, 
however, call it anything but a curious coincidence.” 





The colleagues of Major Serpa Pinto in the Portuguese expe- 
dition to West Central Africa (Capt. H. Capello and Lieut. R. 
Ivens) were warmly received in the Geographical Section. They 
had thoronghly explored the elevated watersheds of Bibe. 
Major Serpa Pinto went on his famous journey towards Mozam- 
bique, and Messrs. Capello and Ivens struck towards the north- 
east, nearly reaching Congo. They descended the great tributary 
of the Congo till they reached more than 6}° S. lat., where there 
is a great forest-belt inhabited by tribes of hostile and ferocious 
negroes, Not far from the shores of this river there dwells one 
of the most powerful potentates of this part of Africa, but the 
country is very unhealthy, and the people inferior in every 
respect to the Highlanders of Bihe. The President and Sir 
Henry Barkly and other members of the Section congratulated 
the Portuguese on their renewed geographical enterprise, and 
acknowledged in particular the indebtedness of geography to 
the explorers, from one of whom (Lieut. Ivens) the Section had 
heard an account of their travels, 

Mr. Lawrence Oliphant described the results of his recent 
travels east of the Jordan, and particularly of his visits to 
labyrinthine subterranean cities. The object of his visit was 
described as that of selecting country for colonisation, and he 
reported that there was much pasture, wooded, and arable Jand 
capable of the highest degree of development, e 

Mr. Butler pro a scheme for supplying pictorial aid to 
a ee teaching. The travels of a Jersey hers Mr. 
W. Mesny (who was so usefel to Capt. Gill in his journey across 
China), up the Canton River, and Mr.’ Carl Bock’s account 
of his exploring expedition in Borneo for the Dutch-Indian 
Government, were other subjects before this Section. 

Col. Tanner read some interesting Notes on the Dara Nur, 
Northern Afghanistan, and its Inhabitants. He described the 
inhabitants of the Dara Nur valley as differing httle in appear- 
ance from the Afghans, “Their features are softer, and they are 
more trustworthy and less given to fanatical outbreaks than the 
Pathans, and though they continually fight among themselves, 
they have never given us trouble in Afghanistan, The forts of 
the Dara Nur were similar to those of the Jellalabad plain, and 
the interior arrangement the same. The people still retain the 
custom of sitting on stools, and, as a rule, are not at home when 
squatting on the ground. Among the Kohistanis and Kafirs 
stools are in general use.” Then followed a description of a 
people residing in the upper part of this valley called the Chu- 
ganis. ‘ They live in the highest habitable of the Kund 
range. East and west they are hedged in by the powerful race 
of Safis, their hereditary enemies, and peace is seldom known 
between them, The appearance of a Chugani is quite different 
from that of an Afghan or a Dar Nuri. He is shorter in stature, 
and has more pleasing features. The Chuganis are the only 
Mobammedans Tino who allow to the women perfect and un- 
constrained freedom, Young and old, married and single, they 
go about as they do in Europe, without any of the false modesty 
of the ordinary Indian and Afghan females, The wife of my 
host and her daughters used to ask me every morning how I 
fared, and became at last quite friendly. In one other place 
only have I been allowed to converse without restraint with the 
women, and that was in a remote and wild part of the Brahti 
country, where mollahs are unknown and the tenets of the 
Prophet but imperfectly understood. The Chugani young 
lady takes a pride in her appearance. .... The town 
of Aret is one of the most remarkable collections of houses 
I have ever seen. It is built on the face of a very steep 
slope, and the houses, of which there must be 600, are 
in terraces one abpve another. From the roof of one of the 
lower ones I gazed with astonishment at a vast amphitheatre of 
carved wood, there being in sight thousands of carved veran 
posts, and tens of thousands of carved panels, with which the 
upper storeys of the houses are constructed. These panels, 
which are arranged similarly to the shutters of Indian shops, 
are ornamented with every conceivable variety of carved pat- 
terns. The carving completely covered the woodwork of the 
upper storey of every house... .. From one of the numerous 
native visitors I heard much about the Sanu Kafirs, with whom 
thesKordar Chi is carry on much traffic. The little-known 
people whofn the Afghans are pleased to cal] Qafirs are 
wow confined to a tract bounded op the north and north- 
west by the Hindu-Kush, on the east By the Hindu 
range, and on the south and sowth-west by the Kund- 
range, and by the Laghman, The tribes me very nume- 
rous, and speak many different languages. The great trBe of 


480 


NATURE 


A ; n 
[ Sept. 16, 1880 





the Katawas live in a country sufficiently open and level to 
admit of their becoming good horsemen, The Samus number 
some five or six hun families, and live at the upper end of 
the Pech Dara, They are described as a merry people, given 
much to dancing, singing, music, and wine-bibbing. At their 
meals they sit ın a circle and eat sedately, and with dignity, the 
silver wine goblet placed in a stand conveniently near being 

sed round the company from time to time. They shake 
Fads in the English fashioat The women tie up the hair with 
a silver band. Long massive silver chains presented by the 
tribe me worn over the shoulders. of warriors who have 
deserved well of their clan. ‘Their religion is simple the men 
invoke the aid of their gods in battle, vowing offerings if they 
are successful in the fight, and these offerings are stored up m 
the temples. The Kafirs are being continually encroached upon 
by the surrounding Afghans. Raids on a large scale are con- 
stantly made into their mountain valleys, partly to secure the 
women as slaves, and partly by fanatical Mohammedans on 
religious grounds,” 

A Visit to the Galapagos Islands in H.M.S. ‘ Triumph,” 
1880, by Capt. Markham.— Capt. Markham gives an 
account of a visit he paid to the Galapagos Islands on board 
H.M.S. Triumph, in the beginning cf the present year. The 
Admiralty chart, cSmpiled from a rough survey made nearly half a 
century ago, is not very faccurate, so that it was not safe for 
a large ironclad lke the Triumph to extend the cruise in the 
numerous channels between the islands. Her visit was therefore 
confined to Post Office Bay in Charles Island, and the paper 
records the observations that were made during several inland 
excursions. 

The Galapagos Islands, being 600 miles from any other 
land, have a peculiar fauna, and Capt. Markham devoted all 
the time at his command to the collection of birds, skins, sects, 
and shells. ‘These ens have been placed in the hands of 
Mr. Salvin, and it is anticipated that they will form an addition 
to our knowledge of the natmal history of this isolated 
archipelago, 





In our report of Mr. Weldon’s paper, read before the Chemi- 
cal Section of the British Association, it is stated :—~‘‘ Molecular 
heats of formation of elements of the same group divided by the 
atomic volumes of the electro-negative elements give numbers 
either identical WM” or bearing some simple relation to, each 
other.” This should read :—‘‘ Molecular heats of formation of 
compounds of positive elements of the same group with the same 
electro-negative element, divided by the atomic volumes of the 
positive elements, give quotients either identical with, or bearing 
some simple relation to, each other, Thus :— 

Mol. heat of formation of Mol. heat of formation of 
PbCl,, PbBr,, PbI,, PbO ; Cu,Cl,, CuBra, Cu,I,, and Cu,O 

Atomic volume of Pb * Atomic volume of Cu 
Is 
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Rivista Scientifico-Industriale, No. 13, July 18.—Water in 
alcoholic fermentation, by Prof. Pasqualıs.—On animals which 
exhale an odour of musk.—~New gbservations and note on 


Crookes’ apparatus, by Prof. Serpierl.—On automatic geodetic 
instruments, by Prof. ecchi, E ERD 


American Fournal of Science, July.—Contributions to meteoro- 
logy, by E. Loomis.—Geological relations of the limestone belts 
of Westchester county, New York, by J. D? Dana.—Observa- 
tions on Mount Etna, by S. P, Langley. Antiquity of certain 
suberdinate types of freshwater and land mollusca, by C. A. 
White.— Description of a new position micrometer, by L. Waldo. 
—Boltzman’s method for determining the velocity of an electric 
current, by E. H. Hall—Mineralogical notices, by C. U. 
Shepard.—Im; royement in the Sprengel pump, by O. N. Rood. 
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Acadeñfy $f Sciences, September 6.—M. Wurtz in th® 
chair.—The following papers were read :—Researches on basic 
salts and on atakamite, hy M. Berthelot.--Contributions to the 
history of pe by the same,—On the etiology of anthracoid 
affecti®ns, by Pasteur, He cites some facts in support of his 
theory, Ona spot in a meadow where an anthracod € cow had 


been buried in 1878, a smal! enclosure was formed, and four 
sheep putin it; in another enclosure, a short way off (3m. or 
4m.), four other sheep. In seven days one of the former 
set died of the disease; none of the latter set were affected. 
(Germs of carbon had been fonad on the ground over the 
buried cow, but not a few metres off.) M. Pasteur differs from 
M. Toussaint’s opinion that acute septicaemia is identical with 
chicken cholera,.—M. Bouley gave some anteof recent ex- 
periments of M. Toussaint, apparently showing the efficacy of 
reventive inoculation of sheep and rabbits geainst charbon by 
he method. He hopes that once preventive moculation has 
become practical, it will be possible to make, not races, but 
generations, refractory to the disease, by inoculating the mothers 
during the last’ period of gestation.—Planet (217), discovered by 
M. Coggia at the Observatory of Marseilles, on August 30, 
1880, by M. Stephan.—On the part taken by Claude Jouffroy in 
the history of the applications of steam, by M. de Lesseps, This 
refers to a regret expressed by the granddaughter of the inventor 
that M. de Lesseps had not, at the inauguration of Papin’s pf 
statue, recalled the services of Jouffroy, whe, in 1783, invented” 
the pyroscaph, which steamed on the Saone sixteen months, 
making two leagues per hour, M. de Lesseps had thought it his 
rôle only to recall the inventions anterior to Papin, and those of 
Papin himself.—The enemies of the gallcolar phylloxera, by 
M. Coste.—Observations of ‘solar protuftrances, facule, and 
spots, during the first half of 1880, by P. Tacchini, The increase 
of solar activity is evident. The observations as to distribution ‘ 
agree well with those of previous quarters, The maximum of” 
frequence of groups of faculæ is nearer the equator than that of 
protuberances. ere are more groups of faculæ in the north 
than in the south hemisphere (nearly double thegnumber) ; the 
protuberariess are equally distributed in the two hemispheres, 
‘he maximum of frequence of spots and facule is produced in 
the same zones in the two hemispheres.—On the law of magneto- 
electric machines, by M., Joubert.—On the variations of fixed 
points in mercury thermometers, and on the means of taking. 
account of them in estimation of temperatures, by M. Pernet. 
He confirms M. Crafts’ views, and gives a formula for calculating 
the minima of zero, &c. He states that he can restrict to y}y of 
a degree foi several hours the variations of zero in a thermo- 
meter whose zero has undergone a depression of 0°°8 C, after 
determination of the 100° point.—On borodecitungstic acid and 
its salts of sodium, by M. Klein.—Inoculation of the rabbit 
with glanders ; destruction of the virulent activity of the matter 
of glanders by desiccation; transmission of glanders by inocula- 
tion with the saliva, by M. Galtier. This points to the possi- 
bility of healthy cavalry horses being contaminated by drinking 
from the same trough with horses in which the disease is present 
in a latent state, M. Larrey called attention to a disease that was 
once very common in the army, where soldiers ate ont of a 
common porringer; it is an inflammatory and ulcerous affection 
of the mouth. The disease disappeared after the practice was 
given up in 1852. ~ 
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— 
THE PHOTOPHONE 


ARLY the summer of the current year it was 
announced in the columns of NATURE that Prof. 
Graham Bell hdl made a discovery which, for scientific 
interest, would rival the telephone and phonograph, and 
that he had deposited in a sealed packet, in the custody of 
the Smithsonian Institute, the first results of his new 
researches; that announcement has now received its 
due fulfilment in the lecture by Prof, Bell to the Ame- 
rican Association for the Advancement of Science, on 
Selenium and tbe Photophone, which will be found 
m another pgge. In spite of those who ingenuously 
attempted at the time of our announcement to fore- 
stall Prof. Bell and to discredit the idea that he had 
done anything ‘ne, the discovery, which he has now 
published, is a startling novelty. The problem which 
‘he has attacked is that of the transmission of speech, 
not by wires, electricity, or any mechanical medium, 
but: by the agency of light. The instrument which em- 
bodies the lution of this principle he has named the 
Photophone. It bears the same relation to the telephone 
as the heliograph bears to the telegraph. You speak to 
a transmitting instrument, which flashes the vibrations 
along a beam of light to a distant station, where a 
receiving instrument reconverts the light into audible 
speech. As in the case of that exquisite instrument, the 
telephone, so in the case of the photophone, the 
means to accomplish this end are of the most ridi- 
culous simplicity. The transmitter consists of a plane 
silvered mirror of thin glass or mica. Against the 
back of this flexible mirror the speaker’s voice is 
directed ; a powerful beam of light is caught by a lens 
from the sun and directed upon the mirror, so as to be 
reflected straight to the distant station. This beam of 
light is thrown by the speaker’s voice into corresponding 
vibrations, At the distant station the beam is received 
by another mirror, and concentrated upon a simple disk 
of hard rubber fixed as a diaphragm across the end of a 
hearing-tube. Rhe intermittent rays throw the disk into 
vibration in a way not yet explained, yet with sufficient 
power to produce an audible result, thus reproducing the 
very tones of the speaker. Other receivers may be used, 
in which the variation in electrical resistance of selenium 
under varying illumination is the essential principle. 
The experimental details have been worked out by 
Prof. Bell in conjunction with Mr. Sumner Tainter. 
They have discovered that other substances beside 
hard rubber, gold, selenium, silver, iron, paper, and 
notably antimony, are similarly sensitive to light. This 
singular production of mechanical vibrations by rays 
of light is @ven more mysterious than the produc- 
tion of vibrations in iron and steel by changes of 
magnetisation. It was indeed this latter fact which led 
the discoverers to suspect the analogous phenomenon of 
photophonic sensibility in selenium and in other sub- 
stances. Hitherto, in consequence of the mere optical 
difficulties of managing the ‘beam bf light, the distance 
to which sounds have been actually transmitted by the 
Photophone is less than a quarter of a mile, but there is 
VoL. XxXI1.—No. 569 *. 
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no reason to doubt that the method can be applied to much 
greater distances, and that sounds can be transmitted 
from one station to another wherever a beam of light can 
be flashed; hence we may expect the slow spelling out of 
words in the flashing signals of the heliograph tg be 
superseded by the more expeditious whispers of the 
Photophone. a 

We congratulate Prof, Bell most sincerely on this 
addition to his well-won laurels, and venture to predict 
for his photophone a great, if not a widely-extended, 
future of usefulness, SILVANUS P. THOMPSON 





THE GEOLOGY OF LONDON 


Guide to the Geology of London and the Neighbourhood. 
(An Explanation of the Geological Survey Map of 
“London and its Environs, and of the Geological 
Model of London, in the Museum of Practical Geology.) 
By William Whitaker, B.A., F.G.S. ° Third Edition. 
@London: Longmans and Co, and Edward Stanford, 
1880.) d 

NSE the appearance of the second edition of this 

7 most useful little work, some valuable additions have 

been made to our knowledge of the rocks which underlie 

the London Basin. The deep borings at Turnford, near 

Cheshunt, and at Ware, which were executed by the New 

River Company in 1879, have furnished new data to 

geologists for determining the position and characters of 

that great underground ridge of paleozoic rocks, the 
probable existence of which was so long ago indicated by 

Mr. Godwin-Austen. This underground ridge of paleozoic 

rocks has now been reached in no less than six borings, 

those of Kentish Town, Harwich, Crossness, Meux’s 

Brewery, Turnford, and Ware. In fõuf of these cases 

the age of the rocks which have been found unconform- 

ably underlying the Cretaceous strata is placed beyond 
question, by the discovery of the well-preserved and 
characteristic fossils, lists of which have recently been 
published by Mr. Etheridge. At Harwich the cores of 
dark-coloured indurated shale yielded Posidonie, which 
proved that the rock belongs to the lowest part of the 

Carboniferous system; at Meux’s Brewery and at Tiftn- 

ford the purple shales yielded the characteristic fossils 

of the Upper Devonian; while at Ware cores were 
brought up crowded with the well-known fossils of the 

Wenlock shale. e 
But in the case of the Kentish-Town and Crossness 

borings no fossils have been detected in the cores of rock 

brought up from the infra-cretaceous rocks, and in these 
cases geologists have had to fall back upon the far less 
satisfactory evidence afforded by their mineral characters, 

Under these circumstances there has arisen considerable 

diversity of opinion as to the age of red, mottled, and 

variegated strata which have been reached in these two 
borings. While Prof. Prestwich is inclined to refer the 
rocks in both cases to the Old Red Sandstone, the officers 
of the Geological Survey are in favour of regarding them 
as belonging to some part of the New Red Sandstone or 

Poikilitic, Mr. Whitaker has so well stated tHe objec- 

tions to the view that the rocks at Kentish Town and 

Crossness are of Old-Red-Sandstofie age, that we cannot 

do better than quote what he says upon thestubject #— 
“I may here remark’ that there is a strong reason 
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against the classification of the bottom beds at Kentish 
‘Town and Crossness with the Old Red Sandstone, which 
. seems to have escaped notice. Having the series unmis- 
takably present in the Devonian type at Cheshunt and at 
Meux’s, it would be strange indeed were it to occur in its 
wholly distinct Old Red Type at Kentish Town, between 


those two places, and at Crossness, not very many mules. 


from the latter of them! I believe that no such thin 
known to occur anywhere; the two types of what is rete ne- 
rally taken to be one great geological system being limitéd 
to separate districts, and not occurring together. z2 


There is one other point upon which Mr. Whitaker’s 
views as expressed in the work before us are well worthy 
of the attentive consideration of geologists. On p. 20 he 
remarks :— 

“Tt has been said that although, from thec cores brought 
up from some of the deep borings, we can estimate the 
angle of dip of the rocks, yet for calculations as to the 
probable extent of any of these rocks, and as to where 
other rocks maybe expected either to come on above or 
to rise up from beneath them, it is needful to be able 
also to approximate to the direckjon of dip. I am led to 
think, however, that this is really of less importance than 
at first sight seems to be the case; for judging by what 
we generally see of the older rocks in districts where they 
are at the surface, they are much subject to disturbances 

_ and are thrown into great rolls or folds, so that whilst at 
one spot dipping north, near by they may turn over and 
dip south. We find, too, in the coal-fields of Belgium 
and of the north of France frequent evidence of sharp 
folding, and indeed of inversion of these older rocks 
underneath the even and almost undisturbed Cretaceous 
and Tertiary beds. I think therefore that were we able 
to find the direction of the dip of the rocks in any of our 
deep wells it would be unsafe to argue from that alone as 
to the probable succession of the beds in any direction 
for a considerable distance.” 

Mr. Whitaker’s suggestions as to the direction in which 
it might possibly be of use to search for the Coal measures 
in the south-east of England are offered with a cautious 
reservation which is highly to be commended; it is 
evident, however, that he agrees with Mr. Godwin-Austen 
and Prof. Prestwich in the opinion that the southern 
suburbs of London and the line of the North Downs 
affard the most promising fields for future research. It is 
greatly to be regretted that no attempt has been made to 
obtain the necessary means, either from public funds or by 
private subscription, for carrying out this most interesting 
experiment. 

It is not only in connection With his account of the 
great underground ridge of paleeozoic rocks that Mr. 
Whitaker has been able to make valuable additions to this 
work. His account of the chalk and the boulder clay 
have been supplemented by some remarks giving the 
reader an idea of the latest views which have been pub- 
lished concerning the mode of origin of those formations, 
To students of Tertiary geology Mr. Whitaker’s remarks 
on the pebble-gravel round London will prove interesting, 
while archeologists will find a valuable record of the 
discovery of a canoe (now placed in the British Museum) 
in the peat cut through in the works of the Victoria-Dogks 
Extensiom e 

This admirable guide to the geology of London is 
published at the low prife of one shilling, and the demand 
which has already produced the exhaustion of two editions 
ought surely to convince the authprities of the Geological 
Survey that it would be wise of them so to curtail the 
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expenses of publicatich in the memoirs which they issue, 
as to permit of their being esold at equally reasonable, 
rates, , 





PROF. A. GRAY’S BOTANICAL, TẸXT-BOOK 

The Botanical Text-Book (Sixth Edition). Part I.— 
Structural Botany, or Organography on the Basis of 
Morphology, to which is added the Principles of Tax- 
onomy ang Phytography, and a Glossary of Botanical 
Terms. By Asa Gray, LL.D., &c., Fisher Professor 
of Natural History (Botany) in Harvard University. 
(New York and Chicago: Ivison, Blakeman, Tayler, 
and Co., 1879. London: Macmillan and Co.) 


HE near prospect of a visit frome one who has for, 
upwards of a quarter of a century held the undis- 
puted position of the first botanist in the New World, 
both as a teacher and a writer, reminds us that his last 
and in some respects the’ most imp8rtant of his many 
valuable publications, the “ Botanical Text-Book,’’ has 
not yet been noticed in this journal. 

Prof. Asa «Gray is the author of various elementary 
works upon the science he has so long cultivated and 
taught, some adapted for the old and some fer the young, 
unequal in every respect except that of merit and ad- 
mirable adaptation to their several purposes. Such are 
his “First Lessons in Botany,’ which contain just so 
much as is necessary to obtain such a knowledge of the 
botany of flowering plants as will enable a student to 
ascertain their names and affinities by the use of the 
ordinary descriptive manuals ; his “ How Plants Grow: 
a Simple Introduction to Structural Botany,” which is 
the most lucidly written work of the kind known to us; 
his “ Lessons in Botany and Vegetable Physiology ;’’ his 
“ Manual of the Botany of the Northern United States ;” 
and, above all, his “How Plants Behave: an Introduc- 
tion to a Study of the Habits and Movements of „Plants, 
adapted for the Young,’ which is a marvel of good 
arrangement and clear expression, whilst the subject is. 
rendered in the highest degree attractive to both old and 
young. 

These and other elementary works on botany are, 
though sold by thousands in the United States, com- 
paratively little known on this side of the Atlantic. The 
same cannot be said of a more comprehensive work by 
the same author, written for more advanced students, 
and as a book of reference for the working botanist, 
namely that which heads this article. The “ Botanical 
Text-Book” appeared so long ago (as a first edition) as 
1842, and immediately took rank as a first-class educa- 
tional work in all English-speaking countries, and from 
that time to the present, during which the five editions 
which have appeared, being always brought up to date in 
point of matter, have been successively recognised py 
professors in British universities as the besf introduction 
to botany extant in ‘the language, and recommended 
by many to their pupils as the one they should use. 

In all the five editions all the branches of botany have 
been treated of under the heads of Structure, Physiology, 
and System; but the twenty-three years that have elapsed 
since the appearance df the‘last edition have so greatly 
enlarged our knowledge of the physiology of vegetables, 
and of the vast assemblage of plants known ås crypto- 
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gamic, that these subjects can no longer be treated of part 
passu with the structural, if this latter is to be brought up, 
to the present state of knowledge in a work of the scope 
and design of the author’s * Text-Book.” This has deter- 
mined Dr’ Gray to enlarge the scope of his work, to 
retain the euthprship of one volume, which is de- 
voted to Morphology, Taxonomy, and Phytography, 
re-writing these throughout, to assign another upon 
Vegetable Histology and Physiology to his colleague, 
Prof. Goodall; a third, which will be an Introduction to 
Cryptogamous Plants, to another colleague, Prof. Farlow; 
and to complete the series by a fourth, from his own pen, 
on the Morphology and Classification of Flowering Plants, 
their Distribution, Products, &c. 

\ Thus, when complete, we shall have from the most 
éminent botanical professors in the New World as compre- 
hensive an introduction to the study of the Vegetable King- 
dom as the nineteenth century is likely to produce. 

- 





OUR BOOK SHELF 


ae 
es a and Heat; the Manifestations to our Senses of the 


` Two Opposite Forces of Attraction and*Repulsion in 
Nature. By Capt. W. Sedgwick, R.E. (London; 
Hodgson and Son, 1880.) 


THE reviewer who says what he thinks is sometimes 
thought unkind. The author's paradoxes require no 
commentary but themselves to be duly appraised by 
scientific readers. 

“The explanation of the fact that a spot of light is 
seen alike when pressure is applied to the outside of the 
eye, and when a single ray of light passes into the eye, is 
that the ray of light really makes itself manifest to our 
sense of vision by exerting a pull upon the retina of the 
eye ... it follows, of course, that light is a pulling or an 
attractive force, and is therefore opposed to heat, which, 
as is well known, is a pushing or repulsive force.” 
(Pp. 14 and 15.) 

Light consists of a large amount of the attractive 
force, mixed with a small amount of the repulsive force. 
Heat, on the other hand, consists of a large amount of 
the repulsive, with a small amount of the attractive 
force.” (P. 28.) 

“We have in the growth of plants and trees a beautiful 
exemplification of the action of heat and light as expan- 
sive and attractive forces. The young shoots are extended 


by the ae power of heat, and then the attractive 

power of light cémes into play”. . . (P. 38.) 

“Tt may be objected that gravity cannot be the same 
force as light, because, if it were, it would be greater by 
day than by night.” (P. 42.) 

3 There is ample evidence all about us to testify to the 
fact that light is an attractive force. Indeed we our- 
selves bear witness to the fact by our fondness for fireworks 
and illuminations” .. . (P. 38. 

“Light being the manifestation, in the free ‘state, to 
our senses of the attractive or cohesive force... the 
fact that the production of light is made the first act in 
the creation of the world, in the account given us in the 
Book of Genesis, becomes intelligible.” (P. 42.) 

*1 ask for wo other favour, and for no mercy.” (P. 3.) 

We believe we have sufficiently complied with the 
gallant captain’s request. S. P. T. 


The Land and Freshwater Shells of the British Isles. By 
Richard Rimmer, F.L.S. (London: David Bogue, 
1880.) 


THIS unpretending and well-written volume is dedicated 
to the artis with many of whom, especially in the 
North of England, the subject is very popular. The 
dedication is qualified, viz. : “To those of my country- 

: . 








men among the working classes who wisely employ their 
leisure hours in the pursuit of useful and elevating know- 
ledge, with the hope that others among their ranks may 
be induced to forsake the paths of profitless and degrading 
dissipation.” William Edward, the Banff shoemaker, is 
(thanks to Mr. Smiles) a celebrated example of the more 
intelligent workman; and we know of others who, how- 
ever, ‘carent vate sacro?’ The book is very readable: 
it gives an excellent account of the habits of our land and 
freshwater mollusks, as well as of their various habitats, and 
it is not burdened with any synonymy or useless aliases. 
It is founded of Dr, Gwyn Jeffreys’ “ British Conchology.” 
But the present work has a drawback. Eight out of the 
eleven plates give photographs of the shells, which are 
produced by the “ Albertype” process; and the figures, 
especially of the smaller species, are so blurred or 
smudgy as to be almost undistinguishable. Plate X. is 
very good, representing magnified views of the British 
species of Vertigo. There is a useful glossary. 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents., a Nether can he undertake to return, or 
to correspond with the writers of, rgected manuscripts, No 
notice ts taken of anonymous communications, ] 

(The Editor urgently requests correspondents to keep their letters as 
short as possible, pressureon his space ts so great that it 
ts tmposstble otherwise to ensure the appearance ewn of com- 
munications coniaining interesting and novel facts.] 


Novel Celestial Object 

THE search for planetary nebulæ, described in NATURE, 
vol, xxiL p. 327, was continued for several evenings without 
revealing any new object, although it is estimated that the 
spectra of about 100,000 stars were examined. On the evening 
of August 28 an object entered the field which presented a faint 
continuous spectrum with a bright band near each end. Clouds 
interfered and barely permitted an identification with Oecltzen 
17681, or a position m 1880 of R.A. 18h. 1m. 173., Dec, — 21° 16. 

This object might be mistaken for a temfpozery star lke that 
in Corona in 1863, and the bands assumed to correspond to the 
hydrogen lines C and F, This view is contraverted by the 
permanency of the object which was observed by Argelander in 
1849, and at the Washington Observatory in 1848 ond 1849. 
In all these cases its magnitude was estimated as 8, or very 
nearly its present brightness. No variation of light was detected 
between August 28 and September 1. The star Oeltzen 17648 
precedes it very nearly a minute, and is only four minutes north, 
so that their light can be easily compared. As they are nearly 
equal, a slight change would be quickly recognised. o 

A further examination of the spectrum showed that the less. 
refrangible band is near D, and the other between F and G, 
The images of both, but particularly of the second, are much 
elongated by the prism, showing that they are bands, and not 
lines. The limits of wave-length of the first band are approxi- 
mately 5,800 and 5,850; those of the second, 4,670 and 4,730. 
A band at 5,400 and some other fainter bands were also sus- 
pected, but their existence is not certain. 

The discovery of this object greatly increases the difficulty of 
distinguishing between a star and a planetary nebula. If the 
disk is used as a test, the first object described in the paper re- 
ferred to above might easily be taken fora star. If we define a 
nebula by its tram of bright lines on a faint continufus 
spectrum, the object now under consideration becomes a nebula, 
Whether it is a mass of incandescent gas resembling a nebula in 
character, but not in constitution, or whether it is a star with a 
vast atmosphere of incandescent gas of a material not as yet 
known to us, are questions which cannot yet be decided, 

Cambridge, U.S., September 2 EDWARD C, PICKERING 





Experiments on the States of Matters. 


° THe exploration of the new region Which I hawe lately opened 
up has led to so maay results with both scientific and technical 
bearings that I have been unable to leave this city for some time 
to attend any scientific meetings, and I would leave? with 
your kind permission, to make, through the medium of your 
valuable columns, a few remarks on some recent scientific work. 
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The quite independent confirmation of my discovery of the 
limit of the liquid state given in a lester in NATURE, vol. xxu. 
p.435; by my old colleague, Dr. Carnelley, helps to dispel” the 
idea of an intermediate state above the critical point, and con- 
firms me in the use of the term ‘‘gas” for all fluids above their 
critical temperatures in speaking of the ‘‘solubility of solids in 

.” The term vapour should only be applied to an aeriform 
uid which by pressure ałone can be reduced to the solid or 
liquid state, and above the critical temperature this cannot be 
gone.. A zg i have 2o evidenco. that vapours so defined ne 
capable o olving solids, and this negative property may h 
to form a definition of that division of matter, As De Camelle? 
does not mention the coincidence of our researches, perhaps you 
will permit me to quote from our respective papers. Dr, Car- 
nelley says :—I. ‘In order to convert a gas into a liquid, the 
temperature must be below a certain point (termed by Andrews 
the critical temperature of the substance), otherwise no amount 
of pressure is capable of liquefying the gas.” 

As far back as May 24 I wrote (“f On the State of Fluids at 
their Critical Temperatures,” Proc. Roy. Soc. No. 205, 1880) :— 
‘The same results were obtained as before. When the tempe- 
rature was below the ciitical point, the contents of the tube were 
liquid, and when aver that temperature the reaction was always 
gaseous, notwithstanding the variations of pressure. 

.. “I think we have in these experiments evidence that the liquid 
state ceases at the critical temperature, and that pressure will not 
materially alter the temperature at which the cohesion limit 
occurs.” Dr, Carnelley will find the whole of my paper devoted 
to an experimental demonstration of what he has now deduced 
from his experiments. The paper was written with the title, 
“On the Cohesion Limit,” but by the advice of Sir William 
Thomson, to whose great kindness in helping me with advice 
and information I am much indebted, I alt the title until I 
had the whole field explored. This I have since done, and have 
completely established the ‘‘ cohesion limit” for all liquids—that 
for homogeneous liquids -being an isotherm starting from the 
critical point. My paper being a very full one has taken much 
time and work, and the corrections far over a thousand eri- 
ments will take me some time yet. Prof. Stokes (whose kindly 

interest and encouragement have greatly lightened my labours) 
has been kept informed of my progiess, and is cognisant of the 
work I have done in this direction. Dr. Carnelley’s second 
conclusion is alg very interesting, especially when applied to 
water; but surely we are not to undeistand that the solid ice 

-was hot throughout, or that, if a thermometer had been imbedded 
in the ice, it would have risen. Although the vessel be red hot, 
the ice need never be allowed to melt, but made to pass directly 
into vapour, and yet its temperature remain o° till it has been 
entirely volatilised. 

I notice from your report of the British Association that Sir 
William Thomson calls attention to Cagniard de Latour’s method 
of showing the critical state of a liquid by sealing the requisite 
preéportion of liquid in a stout tube and heating ıt in a bath, It 
should not be forgotten that, although to Dr. Andrews un- 
doubtedly belongs the credit of establishing the definite finish of 
the boiling-line and the apparent continuity of the liquid and 

us states, to Baron Cagniard de Latour belongs the 
iscovery of ‘‘l’état particulier” where the liquid state ends, 

Latour’s method, although often Wed by Mr. Hogarth and 

myself, is not convenient for purposes of research. The method, 

your report goes on to say, was criticised by Prof. W. Ramsay, 
in what spirit we are not informed, but Dr. Ramsay added that 
he had found an apparatus in which a screw was employed to 
produce increase of pressure instead of using the expansion 
of the liquid itself. Dr. Ramsay, however, did not say 
whether the apparatus he had found was that invented by Mr. 

Hogarth and myself, and described by us in Proc, Roy. Soc., 
No. 201, 1880, in which india-rubber in a hollow cap is made 

by compression to yield a perfectly tight joint and to answer also 

for a screw when protected by a facing of leather. Dr, Ramsay 
visited my laboratory, and had the apparatus taken down and 
fitted up before his eyes, and with ay era had an appa- 
ratus made, The use of the compressed india-rubber for obtgin- 
ing the rgguigte close fitting constitutes the importaht feature of 
my apparatus; the employment of iron for constructing the 
vessel enabling &xperimenters to dispense with the use of two 
liquids as in Andrews’ fin permanent being used alone. 
have made some little pro; with the construction of 
vessels to withftand pressure at high temperatures, and I expect 
in a few weeks (when I have prospect of leisure) to carry my 
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crystallisation experimegts to a scientific if not commercial 


success, . J. B. HANNAY | 
Private Laboratory, Sword Street, Glasgow 
—Pv 
Fascination 


I EXPECTED some of your readers to 1efute the explanation of 
Mr. Stebbing on ‘‘ Fascination.” I see in NaT@RE, vol. xxii. 
g; 383 another paragraph which is not more to the purpose. 

ant of presence of mind and stupefaction are not fascination, 
In 1859 (twenty-one years ago). I followed in the rocks of Avon. 
close by the park of Fontainebleau, the fairy paths of Denecourt, 
when the approach of a storm induced me to leave the blue 
arrows, indicating the right path, for a short cut. I soon lost 
my way, and found myself im a maze of brambles and rocks, 
when I was startled by seeing on my left hand, at a distance of 
about ten yards, a snake, whose body lifted up from the ground 
at a height of about a yard, was swinging to and fro, I 


remained’ motionless, hesitating whether to aqvance or to retreat, / 


n 


but soon perceived that the snake did not mind me, but kept on-” 
maintaining its swinging motion, and some plaintive shriekg 
attracted my attention to a greenfineh perched on a branch of a 
young pine overhanging the snake, with his feathers ruffled, 
following by a nod of his head.on each side of the branch the 
motions of the snake. He tottered, spread his wings, alighted 
on a lower branch, and so on until the last branch was reached. 
I then fl my stick at the snake, but the point of a rock 
broke it and the snake disappeared with the rapidity of an 
arrow. On approaching the spot, a real abode of vipers, which 
I did with the greatest precaution, knowing by observation that 
death may be the result of the bite of a viper, I Saw the green- 
finch on the ground agitated by covalare and spasmodic 
motion, opening and shutting his eyes. I put him in my bosom 
to try the effect of heat, and hastened to reach the park of 
Fontainebleau. The little claws of the bird opening and 
shutting, perhaps as an effect of heat, made me think that he 
mught perhaps be able to stand on my finger, and he did clutch 
it, 'and held on with spasmodic squeezes. In the park I got 
some water, and made him drink it. In short, he revived and 
finally flew off in the lime-trees of the park. 

Now whilst following the motions of the snake and bird I ex- 
ddy; a squeezing like 
an iron hoop pressed in my temples, and the ground seemed to 
me to be heaving up and down. In fact the sensation was quite 
analogous to that experienced on a beginning of sea-sickness, 

Fiom these facts would it not seem probable that fascination is 
nothing more nor less than an extreme fatigne of the optic nerve, 
produced by a rapid gyratory motion of a shining object and 
resulting in a nervous attack and a coma? Curiosity rivets at 
fust the attention of the bird, unconscious of any danger, and 
when giddiness warns him of his peril it is too late. The snake 
is as well aware of this as the Lophius piscatorius is of the effect 
of his membrane. - 

In this system the fact of the bird coming down from a higher 
to a lower branch would be explained by the, supposition that, 
giddiness overtaking him, he opened instinctively his wings and 
clung to the next support that he found, the motion having 
partially 1emoved the giddiness so as to enable him to hold fast. 

Observe, that nothing hindered the bird from flying away, and 
that the snake being at most five feet, long, could never have 
reached even the lowest branch, 

Besides he could have no nest to protect, for in the rocks of 
Avon there is no water save rain-water in the hollows of the 
rocks, and this is not potable om account of microscopic leeches 
which people it, the instinct `of birds teaching them to avoid it. 


Jersey, August 29 CHATEL 
P.S.—lI inquired of Mr, Denecourt, ‘‘ the sylvan of the forest,” 
if he were aware of the existence of such snakes in the 


forest, and he told me that he had only seen, in the ‘‘rooher 
Cuvier Chatillon,” a snake abont four and a half feet long, which 
he killed, but that even larger snakes had been seen in this very 
“rocher d’Avon” and, in the “‘rocher St, Germain,” but he 
thought that they were only “couleuvres” of a large size and 
quite inoffensive. 





Meteor 
On the roth inst., at £1.34 p,m. (within a minute of G.M.T.), 
I observed a large meteor in the east, towards whioh I meas 
to be looking, the sky being quite free from clouds, and clear. 


j 
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When first seen it was half way between Capella and a Persei; 
it passed in a slightly curved direction, which was concave 
towards Auriga, downwards to a line joining 8 and a Tauri, 
diszppearing at a point one-Mhird of the distance from A towards 
a, it was very much brighter than Jupiter, and quite half the 
diameter of the moon; I made these comparisons immediately 
after it had passed 

Its occupied about eleven and a half seconds, and it left 
a bright continuous yellow streak in its wake, which did not fade 
until about two or three seconds after the meteor had disappeared ; 
this enabled me the more readily to fix its position. The whole 
of its path was not seen, as it emerged from behind a tree with 
thick foliage, though its light attracted my attention before the 
meteor appeared, 

It was pear-shaped, and its brightness appeared to slightly 
increase ; its colour was a very bright reddish yellow changing 
to deep purple at its disappemance; it was not followed by any 
noise, The latitude of place of observation is N, 51° 28’ 20”, 
the longitude W., o” 20’ 17”, 
. Isleworth, September 21 


C. THWAITES 


EVOLUTION AND FEMALE EDUCATION 


NE of the most remarkable features of the advance 
X of science is perhaps the increasing facility afforded 
for bringing under the grasp of physical treatment ques- 
tions formerly thought to be within the range of abstract 
reasoning alone. These two methods, if correct, will of 
course run parallel to each other, and at the same tıme 
tend reciprocally to confirm their truth:—the pAysical 
method being often the more easily followed, and there- 
fore perhaps considered on that account the more certain 
of the two. Many instances may no doubt readily present 
themselves of conclusions formerly reasoned out on 
abstract grounds (more especially by the ancient philo- 
sophers), and subsequently confirmed by physical reason- 
ing. Asa modern example of this double treatment of 
the same subject we might mention the very important 
question of the higher mental training of women, dealt 
with by the late John Stuart Mill on substantially abstract 
grounds, and touched on by the theory of evolution on 
physical grounds. As we propose solely to notice the 
physical side of the question here, perhaps this brief 
essay may not be thought unsuited to the columns of 
NATURE. We do not expect to bring forward anything 
especially new, but we may perhaps exhibit the case in 
some novel aspects; at the same time we may avoid 
elements of uncertainty by carefully separating the facts 
supported by scientific evidence from the question of the 
desirability or undesirability of the measures to be taken 
upon these facts as a basis, and thus the paper may hope 
to attain that degree of reliability or solidity which is 
usually looked for in a journal of natural science. 

Perhaps the most valuable characteristic of the doctrine 
of evolution (or the history of the past rise of man) is the 
lesson it gives for future progress. It will be apparent 
that an inquiry into the conditions affecting the progress 
of mankind would want one of its primary elements if 
the conditions bearing on the advancement of woman (as 
one half the race) were excluded therefrom ; and the fact 
of this point being popularly underrated may be con- 
sidered as rather in favour of its value and significance 
than not, inasmuch as all great reforms consist in the 
cenquest of popular prejudice. That the value attached 
to this reforfh by Mill, which occupied a great part of his 
life, was not overestimated by himewill, we think, become 
all the more evident when the subject is brought under 
the test of the theory of evolution. 

Mr. Darwin in his work, “The Descent of Man” 
(second edition), remarks :—“ It is indeed fortunate that 
the law of the equal transmission of characters to both 
sexes prevails with mammiAls, otħerwise it is probable 
that man would have become as superior in mental en- 
dowment to woman as the peacock is in ornamental 
plumage to the peahen’’ (p. 565). A 


P} . 


This therefore puts the question of the education of 
woman in a somewhat new light : though ina light probably 
suspected by some (including, it may be said, the writer) 
beforehand, on abstract grounds, For this would show, 
on a reliable physical basis, that one of the chief argu- 
ments for the intellectual training of woman must Be for 
the direct benefit of man. For the above deduction, 
grounded on the evidence of natural science, would indi- 
cate clearly that man, by opposing the intellectual advance 
of woman for countless generations, has enormously in- 
jured his own.advance—by inheritance. In other words, 
while man has been arbitrarily placing restrictions in the 
way of the mental progress of woman, nature has stepped 
in, and by the laws of inheritance has (to a large extent) 
corrected, at his expense, the injury which would other- 
wise have been inflicted, and which, without this inter- 
position of natural law, would have made itself trans- 
parently obvious, centuries ago. Man, by hinderin 
woman from performing her natural share in the wor 
of brain development, has been compelled by.nature to 
do the work for her, and valuable brain tissue (accumu- 
lased by mental discipline), which would have been man’s 
own property as the fair reward of intellectual labour, 
has gone over by the rigorous laws of inheritance’ to 
the female side, to fill up the gap artificially created by 
man through his persistent hindrance of woman from 
doing her part in the progressive development of the 
brain. The probable extent of the gap by accumulation 
(from all causes, including the very important factor of 
man’s obstiuction) is apparently roughly indicated by the 
comparison employed in the above quotation. It would 
seem, therefore, that it could scarcely be said to be alto- 
gether fortunate (in one sense at least) that “the law o 
equal transmission of characters to both sexes prevails 
with mammals; ” for this fact has served to conceal an 
evil which in reality exists in all its magnitude, and which 
otherwise it would not have required the intellect of a 
Mill to detect, but which must havg become glaringly 
apparent long ago. Physical science Would therefore 
appear to show a remarkable confirmation of Mill’s 
magnificent theoretic analysis, and of the reality of those 
evils, the clear exposure of which by him looked to some 
like exaggeration. In fact it would result from the 
scientific evidence that however monstrously women 
might have been treated, however much idleness might 
have been enforced, or healthy brain exercise prevented, 
nature would have infalhbly corrected the irregularity af 
the expense of man, entailing of course the partial extenc- 
tion of the progress of the race ‘(as a WEOE): Possibly 
the not uncommon popular ridicule which (at first, at 
least) accompanied Mils protests, the conceited inde- 
pendence of some men in ignoring the fact that they are 
descended from womeg and their failure even now to 
réalise so obvious a truth as the desirability of clearing 
away all obstacles to the intellectual advance of woman 
(by facilitating education, by removing the bars to healthy 
exercise of the brain in suitable professions, &c., in place 
of idleness) maf itself be in part a consequence of the 
deficiency of brain tissue caused by the drain through 
inheritance which goes to counteract their efforts of*ob- 
struction. Some of the reasons urged against the higher 
mental training of woman are of so superficial a character 
as themselves to show the extensive magnitude of the 
evil. One notoriously not uncommon ground adduced 


1 Possibly (and we believe this may have been suggested by others) the 
lesa stability, or sometimes almost hysterical character of the female intel- 
le@t may be,naturally due to the brain qualities bang gained mamly by 
inheritance tastead of by hard practice, as in the case o gaws brain attri- 

utes. While the faculties of man have ured the steadiness produced 
by centuries of healthy intellectual disciplike and exereise, the field for this 
has been closed to woman to a large extent. In fact the scientific evidence 
would appear to show that the common brafh (r e the brain common to the 
race) has been built up mainly by man’s efforts, while weanan has ig a great 
extent inherited her share at his expense, though no d@ubt if le tirely 
unfettered she would have largely contributed to the common good; and it 
may be inferred with tolerable safety that race would then have been 
elevated far above its present s/atws. 

* e 


486 


NATURE 


[Sepé 23, 1880 





is that women already are, as a rule, somewhat inferior in 
mental power to men, forgetting that they were precisely 
made inferior by the obstacles thrown for centuries in the 
way of their advance (some of these specially fixed by 
legal enactment), and which are sometimes of such a 
kind,as almost to amount to a tax on liberty. It may 
well be conceivable thasthe law of inheritance, though it 
has achieved a vast amount, may not have been able to 
combat these artificial conditions for producing inferidrity 
with entire success. The above plea of existing inferionty 
in mental power, therefore, so far from being an argument 
against female education, ought, when justly viewed, to 
be regarded as the strongest reason the other way. For 
if obstruction has produced—in spite of the powerful coun- 
tervailing influence of the law of inheritance—a certain 
degree of inferionty: so (conversely) by equally reliable 
casual sequence encouragement would produce an effect 

in the opposite direction. Moreover, precisely on account 
` of the fact that woman is already somewhat handicapped 
by nature in the race of progress, would there be all the 
more reason why every encouragement should be given; 
à fortiori, all artificial hindrances in the way of advance- 
ment removed. It would be a great mistake if the idea 
were for one moment entertainetl that progress can be 
accomplished by letting matters generally drift under the 
influence of prevailing custom. If there is one thing more 
certain than another it is that man can never hope to pro- 
gress with satisfactory rapidity without having a sharp 
eye to tbe conditions necessary for this object, and 
examining (by the light of reason and knowledge gradually 
acquired) all his customs, to see if they are desirable or 
not. To facilitate this end the history of past progress, 
unfolded in the theory of evolution, may afford some 
valuable instruction. The increasing appreciation of the 
value of co-operating with the weak, mstead of domi- 
neering over them, may be perhaps regarded as one of 
the most pleasing accompaniments to the advance of 
science. S. TOLVER PRESTON 


THE YANG-TSE, THE YELLOW RIVER, AND 
THE PEI-HO* 


THESE three rivers form conjointly the great river- 
system of China. Although at the present day each 
of them runs its separate course to the sea, there is good 
reason to believe that several centuries since they were 
united by a number of connecting branches in a manner 
somewhat resembling the junction of the Ganges and the 
Brahmapootra in our own time. Such is the inference to 
be drawn from an ancient Chinese map copied by Alvarez 
Semedo, a Portuguese Jesuit, and which must be assigned 
to a time preceding that of the construction of the Grand 
Canal by Ghenghis Khan in the bébinning of the thirteenth 

*century.* Linked together as these rivers were in the 
past, a brief consideration of their present condition will 
prove that they are labouring towards the same end in 
our own day. But before proceeding to examine them in 
their conjoint character, it will be necessary to consider 
briefly their leading hydrological features. 

I. The Yang-tse—the largest and most important of 
these three rivers—has a course of about 3,000 miles, and 
drains an area which is variously estimated between 
750,000 and 550,000 square miles: for my own calcula- 
tions I will adopt the mean of these two estimates, namely, 


* The author, Surgeon H. B. Guppy, of H M.S. Hornet, writing from 
Yokohama, February 11, says :—“‘ rward to you by thisemail a paper 
containing he results of observations I have made during the last two y 
on the subject of the Yang-tse apd the Pei-ho, together with simular informa- 
tion as regards the Yellow River. Looking on these three rivers as n reality 
one river-system, I have embodied in one paper all the ‘data ’ concerning 
them ; and have treated them Both separately and in their conjoint character. 
I can agewer for eft accuracy of the various estimations, and have employed 
the usual methods€n obtaining them.”’ 

° Vida 2 paper by Mr. S Mossman on the‘ Double Delta of the Yellow 
River,” pubhshed in the Geographical Magasine for April, 1878. 





























650,000 square miles. * Its waters, commericing to rise in 
February and March, reachetheir highest level in the 
month of June or July; and hege they remain with occa- 
sional fluctuations till the end & August or the beginning 
of September, finally reaching their lowest level towards 
the close of January. N 

With regard to the discharge of water O£ this river, 
Capt. Blakiston? has estimated the average amount 
carried past T-chang, which is situated af about 960 miles 
from the sea, at 500,000 cubic feet per second; he founded. 
this estimate on observations made during the months of 
April and June. When stationed at Hankow in the 
winter 1877-78, a place distant about 600 miles from the 


carried past that city for the twelve months included 
between May 1877 and May 1878. Having taken a line 
of soundings across the river and having ascertained the 
river’s breadth (1,450 yards, by sextant measurement) at 
a point below the union of the Han with thé main stream, 
I commenced a series of observations on the rise and fall 
of the river water and on the force of the current, which, 
combined with information received from the Custom- 
house and from other sources, supplied me with the 
necessary data for my calculation. 
tained in the following table :— 


Surface Average Water-discharge. 
1877. current, depth Cubte feet 
Knots per hour. Feet. © per second. 
May BI ww ue 2h 64 846, 336 
une ZO... 2. 2$ 61 a» , 896,293 
uly SEs aan | 58 wes 1,022,656 
August 3m... e. 34 62 . 1,275,381 
September 30 ... ... 2ł 63. vw. 1,018,248 
October 3% ... a 2 53 . 622,997 
November go ... ... Ij 42 308, 560 
December BE esta SE 36 211,584 
1878, 
January 31. tł 30 141,985 
February 28 I 39 412,626 
March 3. I 45 96,720 
April 30. 2 57 70,016 
12)7,822, 502 
651,875 


We may therefore place the average water-discharge for 
the year at Hankow at 650,000 cubic feet per second. 
Now, estimating the area of drainage above Hankow to 
be about +4 of the whole area, and assuming that the 
portion of the Yang-tse valley below Hankow drains off 
its waters at the same rate as the remainder of the river- 
basin, it follows that the average water-djscharge for the 
whole river may be placed at 770,000 cubic feet per 
second, 

With reference to the amount of sediment carried by 
the Yang-tse past the same city, I found as much as 
seven grains in the pint (nearly one drachm in the 
lon) in the month of July, when the river was at its 

ihti while in March, when the river was low, I found 
as little as three-fifths of a gyain per pint. The average 
proportion of sediment during the twelve months in ques- 
tion I estimate on hh grains in the pint (a little over half 
a drachm per gallon), This represents a proportion of 
arse by “weight,'' or (taking the specific gravity of the 

ed mud at 1'9) of yxy by “bulk” of the average dis- 
charge of water. It is thus easy to obtain the total 
amount of sediment ied during the twelve months 
past Hankow, namely, 4,945,280,250 cubic feet: but to 
allow for the amount of mud a river pushes along its bed 
one-tenth must be added according to the principle laid 
down by Messrs. Humphreys and Abbot in the case of 
the Mississippi. This will bring the total annual dis- 
charge of sediment at. Hankow up to 5,479,808,275 cubic 
Jeet, or at the rate of 172 cubic feet per second. Now, 
assuming that the drainage area below Hankow sup- 
© “ Five Months on the Yang-tse.” 
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plies the same relative amoung of sediment as the 
remainder of the catchment basin, I estimate the sota/ 
amount carried down to the sea annually at 6,428,858,255 
cubic feet. e 

The removal of this amount of sediment from an area 
of drainage of 650,000 square miles represents a lowering 
of the surface at the rate of one foot (of rock) in 3,707 
years. ‘Thus is therefore the rate of “subaerial denuda- 
tion ” of the valley of the Yang-tse as far as concerns the 
quantity of sediment removed. Of the proportion of 
solids in solution, I have had no opportunity of judging, 
but that the soluble matter is in considerable quantity is 
rendered probable from the extensive limestone districts 
traversed by this river. 

2. The Yellow River or the Hoang-ho has derived the 
appellation of “ China’s Sorrow” from its frequent de- 
structive inundations. It runs a course of about 2,500 
miles; but, unlfke the Yang-tse, its lower course has 
frequently shifted in the course of ages, and although it 
‘opens at the present day into the Gulf of Pe-chili, only a 
quarter of a century has passed since it emptied its waters 
into the Yellow Sea.' The mountainous district of the 
province of Shantung has in truth been the chief means 
in deflecting the waters of this great river on more than 

„one occasion during the historical era from the Gulf of 
Pe-chili to the Yellow Sea, and vice versds 

With reference to the quantity of water discharged by 
the Hoang-ho I have had no opportunity of personal 
observation. We have, however, an estimate not only of 
the water-discharge, but also of the sediment, which Sir 
George Staunton supplies us in his account of Lord 
Macartney’s embassy to China in 1792. It was calculated 
that at the place where the British embassy crossed the 
Yellow River—its junction with the Grand Canal—the 
water was carried past at the rate of 418,176,000 cubic 
feet per hour, or 776,000 cubic ee per second. ‘The 
method employed in ascertaining the quantity of sediment 
was the measurement of the amount of mud deposited 
from .a gallon and three-quarters of water when allowed 
tostand. From this experiment it was concluded that 
the sediment was in the proportion of zbo of the original 
bulk of the water, and the annual discharge of sediment 
was assessed at 77,520,000,000 cubic feet. 

However carefully these observations may have been 
made, and however near they may approach the actual 
discharge of water and of sediment at the time in question, 
it seems to me that one is hardly justified in accepting the 
result of a single observation as typical of the average 
state of things throughout the year; and yet Sir George 
Staunton’s estimate has never, as far as I am aware of, 
been questioned. A single glance at the foregoing table 
will convince one of the little dependence that can be 
placed on a solitary estimation ; it will be there seen that 
the Yang-tse discharged nine times as much water when 
at its highest level in August as it did during the month 
of January, when its waters occupied their lowest level.? 
Or if the question of sediment is considered, to which the 
same objection would apply, I have the greatest diffidence 
in accepting Sir George St&unton’s estimate as being of 
any value except as a trustworthy result of a single expe- 
riment; and yet, even considered as the maximum of the 
whole year, the result is a rather startling one. While 
the greatest amount of sediment I found in the water of 
the Yang-tse was seven grains in the pint, and in the case 
of the Pei-ho—as will subsequently be noticed—fifteen 
grains in the pint, Sir GeorgeeStaunton estimates the 
sediment of the Yellow River at over eighty grains in the 
same measure of water. Even the muddy waters of the 
Ganges do not contain more than twenty grains of sedi- 
ment in the pint of water, 

It is therefore not with any surprise that I find the 
“ subaérial denudation” of the Hbang-ho is estimated? at 

k rizenn: Morrman.s paper, already ly ie to 

See ee ene ae 
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less than half that of the Yang-tse, namely, one foot in 
1,464 years. This estimate only refers to the amount of 
sediment removed, and yet I cannot but consider it as 
very liable to correction by some future observer. As 
this is the only calculation that has ever been made, as , 
far as I am aware, with reference to the quantities of 
sediment and of water dischar by the Yellow Rfver, I 
am perforce obliged to accept ‘it Yro tanto. 

3. The Pet-ho drains the great plain which constitutes 
the province of Pe-chili. Its length is said to be about 
300 miles, but the lower part of its course below the city 
of Tientsin is so tortuous that a distance of thirty miles 
overland is converted into fifty by the river. It is at 
Tientsin that the Pei-ho proper and the Yu-ho unite 
together to form the-main stream : the latter is generally 
known by Europeans as the Grand Canal, but as a matter 
of fact the canal joins the Yu-ho about 150 miles to the 
southward. During the three winter months—-December, 
January, and February—the Pei-ho is usually frozen over, 
the ice having a thickness of about eighteen inches; in the 
same season there is generally a large quantity of ice in 
ee Gulf of Pe-chili, hich may‘completely fill up the head 

the gulf. i 

With reference to the water-discharge of this river, I 
was enabled while wintering at Tientsin during the season 
1878-79, to collect some “data” for its estimation during 
the four months from December to March. Although 
my estimate strictly apples to but a third of the year, 
still from the limited rise and fall of the water during the 
different seasons (it never exceeds six feet) I feel pretty” 
confident that it fairly represents the average rate of dis- 
charge during the whole year. The breadth of the river 
at the place of observation below the city of Tientsin was 
280 feet. The following table contains the results of my 
calculations :— 





Surface Average Water-discharge. 

1878, current. depth. Cubic feet 

Knots per hour. Feet. per second. 
December 1$ I4 ws 6,355 

1879. - æ% 

anuary . + 144 4,389 
February . 1} 16 9,684 
March 2 14 10, 592 
4)31,020 
7:755 


We may thus place the average discharge of water for the 
whole year at about 7,700 cubi feet per second. -. 

Now with regard to the amount of sediment carried 
past the city of Tientsin: I found the average quantity 
during the four months in question to be about fve grains 
per pint. (It varied much at different times, for I found 
as much as fifteen grajns in the middle of March, while 
in the months of January and February it did not equal 
a grain in the pint.) This represents a proportion of 

yyy by “ weight,’ or ; by “bulk” of the average 
ischarge of water: and following the same method of 

calculation as*was employed in the case of the Yang-tse, 
I estimate the annual discharge of sediment for this river 
at 80,000,000 cubic feet. s 

Now the removal of this bulk of material from an area 
of drainage, which I estimate at 55,000 square miles, 
represents a lowering of the surface of one foot in 25,218 
years. This is the rate of “ subaerial denudation” of the 
Pei-ho basin, omitting of course the question of the solids 
in solution. 
© e 

To show the rank that these three rivérs "Rold in the 
fluvial system of the globe, Ihave subjomed a list of 
fourteen other rivers, which givesthe quantities of water 
and sediment discharged by each, as wel as the rate of 
suba¢rial denudation, as far as I hav been able to 
ascertain. 
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Water discharged 
per second, 
Cubic feet * Cubic feet. 
Amaron wa os 2,458,026 — = 
Congo se 1,800,000 - — 
é (By Behm and 
Capt Tuckey) 
Yang-tse me 779,397 2 œ 6,428,800,000 x foot mm 3,707 
(By my (By myself) years. 
Plate ed apan 
ais ae 090 1,543»500,000 I 1D 29,400 
(By tr Higgin | (By hr. Higgin) years 
and Mr, Bateman) (Calculated from 
« Mr. Higgin’s 
Mi i 6:8, ene 
issiasppi e 18,000 7147 4,000,000 1 foot in 6,000 
y Messrs Hum-|(By Messrs Hum- CAIs. 
phreya and Abbot) | phreysand Abbot)} (By Xr. Croll) 
Danube s se 300,321 1,255, 500,000 x foot ın 6,846 
(By . Ch. years, 
artley) 
Shat-el-Arab ... 295, 461 68,00 _ 
Ganges, “| @ 203,485 6,368, 000,000 I foot in 9,358 
y the Rey. Mr | (By the Rev Mr. years, 
Ghazepoor Everest) Everest) 
199,476 = 
et05,274 _ = 
130,032 — _ 
. 116,000 17,520,700000 x foot in 1,4654% 
(By Sır George ( qor George years. 
Staunton) tanton) 
Rhone 91,935 594,000,000 x foot in 1,528 
years. 
Rhine se e 69,741 — _ 
Po a eee 6x,263 405, 420,000 x foot in 729 years 
y M. Lom- 
bai din) 
Perho se ave 7,755 000,000 x foot in 25,218 
(By myself) Cre myself) PE aceon 
2, 1,855,900 1 foot in 9, 
Soe at (By prof. P ~ (Huvley’s gans 
wich) “ Phystography.’’) (Huazley’s 
“ Physography.’’) 











We have now the necessary “data” for considering these 
three rivers in their conjoint character. Together they 
drain an area of 1,105,000 square miles; they discharge 
a body of water equal to 894,000 cubic feet every second ; 
and they carry dgwnevery year to the sea 24,025,800,000 4 
cubit feet of sediment, which represents a rate of subaérial 
denudation equal to the removal of one foot of solid rock 
in 1,087 years. 

If we look upon the Yang-tse, the Yellow River, and 
the Pei-ho as labouring, with the assistance of the gradual 
elevation of the sea-border which is at present going 
on, to extend the territory of China seaward towards 
her ancient coast-line—represented by a line running 
from Kamtschatka through the Kurile Islands, Japan, the 
Loothoo group, Formosa down to the Malay Archi- 
pelago ;* and carry ourselves forward into the future 
when such task is completed and the waves of the Pacific 
beat once more against this old sea-border, we shall not 
have much difficulty in picturing to ourselves what will 
then be the state of matters. In tle place of the gulf of 
Pe-chili and the Yellow Sea there will be vast alluvial 
o traversed by the waters of the Yang-tse, the Yellow 

iver, and the Pei-ho; but before the ancient coast-line 
is reached they will have joined to form qne great river 
and one united delta. If the Yellow River confines itself 
mostly in future ages to its course into the gulf of Pe-chil, 
that gulf will be filled up in piocess of time; and the 
Hoang-ho winding along through the bed of this obliterated 
sea wil, after being joined by the Pei-ho, turn its course 
southward, deflected by the Corean peninsula, until it 
meets at length its sister stream. On the other hand, 
should the Yellow River be mostly occupied in future in 
advancing its southern delta it will join the Yang-tse at a 
period much less remote from the present; and theif 

1 Where not otherwise mentiongd I have obtained my information of the 
discharge of water and sediment from the “ Emth,” by Elisée Reclus. 

a This estimate also includes the solids held in solution. 

3 In Page’s ‘Advanced Text-book of Geology’’ Staunton’s estimate of 
the sedimgnt di ed by the Yellow River begs been erroneously applied 
to all “the meat Chifiese rivers,” 

4 Vide a paper on this subject, by Mr. A.. Bickmore, read before the 
North China branch of the Asiatic Society ın November, 1867 
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Sediment per | subacrial denuda- | united waters will p@rsue an easterly direction subse- 
annum. ton. 


quently to be joined by the Pgj-ho, which will have been 
gradually finding its way through the gulf of Pe-chili and 
the Yellow Sea during the préceding ages. In either 
event the union of these three rivers ae follow. 

Such being the case, it may be interesting to speculate 
on the time required by these rivers to 4ill ùp the seas 
into which they discharge their sediment. Sir George 
Staunton estimated that.at the rate thé Hoang-ho was 
discharging sediment it would fill up the Yellow Sea and 
the gulfs of Pe-chih and Lian Tung in 24,000 years; but 
M. Elisée Retlus is of opinion that this estimate ought to 
be doubled, as the Yellow Sea is much deeper than Sir 
George Staunton stated it to be (20 fathoms). On care- 
fully examining the latest charts of these seas I am 
inclined to consider that this estimate cannot be assailed 
on this point, as my own determination, of the average 
depth is 22 fathoms, 

We will now attempt to gauge the time that the 
three rivers in question would require to fill up by the 
sediment they deposit the portion of sea which is 
included by the gulfs of Pe-chili an@ Lian Tung, the 
Yellow Sea, and the Eastern Sea north of the 29th parallel 
and west of the 126th meridian. I have placed the total 
surface area at 200,000 English square miles, and the 
average depth*at 26 fathoms ; and following Sir George 
Staunton’s mode of estimation I find that ıt would take 
sixty-six days to form an island a mile square teaching up 
to the surface of the sea. At this rate it would require 
36,000 years to form all the sea in question into dry land, 
supposing of course that there was no elevation or 
depression of the sea-bottom during that period. But, 
the recent formation of several islands and shoals in the 
Yang-tse estuary, the occurrence of raised beaches and 
marine remains at Hang-chau, Wusung, and Chefoo, with 
other similar evidences, demonstrate thal there is an 
elevation of the coast going on at present; and, in that 
case, it will require considerably less than 36,000 years to 
form the sea into zerra firma. Perhaps Sir George 
Staunton’s original estimate for the Yellow River may 
not be far wrong when applied to the whole sea in 
question. 





PHYSICS WITHOUT APPARATUS? 
VI. 


ACOUSTICAL expertments require, for the most part, 
the aid of some good instrument or valuable piece 
of apparatus. Nevertheless a few instructive illustrations 
of the principles of the science can be imprdvised without 
difficulty. Firstly, there is the familiar experiment 
brought into fashion, we beheve, by Prof. Tyndall, of 
setting a row of ivory billiard balls or glass solitaire 
marbles along a groove between two wooden boards, 
and showing how their elasticity enables them to transmit 
from one to another 4 wave of moving energy imparted 
to the first of the 10w, thus affording a type of the 
transmission of sound-waves, from particle to particle 
through elastic media. Then we may show how sounds 
travel through solid bodies by resting against a music- 
box or other musical instrument, a broomstick, or any con- 
venient rod of wood, at the other end of which we place our 
ear. A kindred experiment, illustrative of the transmissiog 
of sounds through threads, is depicted in Fig. eo. A large 
spoon is tied to the middle of a thin silken or hempen 
ead, the ends of which are thrust into the ears upon 
the ends of the thumbs. If the spoon be dangled against 
the edge of the table it will resound, and the tones reach 
the ear like a loud church bell. The thread telephone or 
“lover’s telegraph,” is upon the same principle, the 
thread transmıttıng the whispered words to a distance, 
without that loss by spreading in all directions which 
takes place in the open air. ` 
z Continued from p. 464. 
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The discovery that a musical tone is the result of 
ly recurring vibrations, the number of which deter- 
mines the pitch of the tong, was made by Galileo without 
any more formal apparatus than a mill-edged coin, 
along the rim of which he drew his thumb-nail, and found 
it to produce a sound. We can show this better by 
taking a eget toy gyroscope-top with a heavy leaden 
wheel, such as are sold at every toy-shop. With a strong 
penknife or a fije, cut a series of fine notches or grooves 
across the rim, so that it shall*have a milled edge like a 
coin. Now spin it, and while it spins, gently hold 
against the revolving wheel the edge of a sheet of stiff 
writing-paper or of a very thin visiting card. A loud 
clear note will be heard if the nicks have been evenly 
cut, which, beginning with a shrill pitch, will gradually 
fall with a dolorous cadence into the bass end of the 
scale, and finally die out in separately audible ticks, 
Much noticeewas attracted some years ago by the 
\ discovery of singing and sensitive flames. A sensitive 
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flame is not easily made, unless where gas can be burned 
at a much higher pressure than is to be found in the case 
of the gas supplied by the companies for house-lighting. 
To make a singing-flame requires the proper glass tubes 
and an apparatus for generating hydrogen gas. The 
roaring-tube, which we are now about to describe, is a 
good substitute, however, and is also due to the genera- 
tion of very rapid vibrations, although in this case the 
way in which the heat sets up the vibrations cannot be 
‘very simply explained. Let a common paraffin-lamp 
chimney be chosen, and let us thrust up loosely into its 
wider or bulbous portion a piecê of iron-wire gauze such 
as is often employed for window-blinds. If this be not at 
hand a few scraps of wire twisted together, or even a few 
hair-pins will suffice. The lamp-chimney must then bee 
held over the flame of a spirit-lamp, or other hot flame, 
until the wire-gauze glows with g red heat (see Fig. 21). 
Now remove the lamp or lift the chimney off it, so that 
the Sane may cool. It will emit a loud note like a 
pow (though rather harsh) organ-pipe, lasting for 
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about a quarter of a minute, or until the gauze has cooled, 
Tubes of different sizes produce different notes. : 
It is now well known that the quality of different sounds 
depends upon the form or character of the invisible sound- 
waves, and that different instruments make sounds that 
have characters of their own, because their peculiar 
shapes throw the air into waves pf particular kinds,” The 
different vowel-sounds are caused by putting the mouth 
into particular shapes in order to produce waves of a 
particular quality. Take a jew’s-harp and put it to the 
mouth as if you were going to play it. Shape the mouth 
as if you were going to say the vowel O, and on striking 
the harp you hear that sound. Alter the shape of the 
mouth to say A, and the harp sounds the vowel accord- 
ingly. The special forms of vibration corresponding to 
the different vowel-sounds can be rendered evident to 
the eye in a very beautiful way by the simplest con- 
ceivable means, A saucerful of soapy water (prepared 
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from yellow kitchen soap and soft water, or with cold 
water that has previously been boiled) and a brass curtain- 
ring, is all that is needed. A film of soapy water shows, 
as all children know when they blow bubbles, the 
loveliest rainbow-tints when thin enough. A flat film 
can be made by dipping a brass curtain-ring into the 
soapy water, gnd then lifting it out. When the colours 
have begun to show on the edge of the film, sing any of 
the vowels, or the whole of them one after the other, near 
the film. It will be thrown into beautiful rippling 
patterns of colour which differ with the different 
sounds. Instead of a curtain-ring the ring made by 
closing together the tips of finger and thumb will answer 
the purpose of providing a frame on which to produce 
the phoneidoscopic film. 
(To be continued.) 





. ” 
GENERAL PITT RIVERS’ (LANE FOX) 
ANTHROPOLOGICAZ COLLECTION 
THE collection -which General PittegRivers, F.R.S., 
commenced to form in the year 1851 became wel] 
known to all immediately interested in the science of 
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anthropology during the series of years in which it was 
exhibited at the Bethnal Green branch of the. South 
Kensington Museum. as Col. Lane. Fox’s. collection, and 
no.one visited it without picking upa great deal of in- 
teresting and curious information... To those who studied 
it with care it opened up-a new field of exploration, 
and Mvested all objects of art and manufacture, from 
the simplest ornaments .weapons, or implements of 
savages, to works the product of the highest modern 
culture, with a certain peculiar interest over and above 
the gratification derived from the objects themselves 
without reference to the history of their origin. It is 
needless. to say that the moving power of this peculiar 
interest was the evolution theory, for the object which 
General Pitt Rivers set before him was, as he explained, 
“sq. to arrange his collection of ethnological and pre- 
historic specimens as to demonstrate, either actually or 
hypothetically, the development and continuity of the 
material arts from the simpler to the more complex 
forms. To explain the conservatism of sayage and 
barbarous races and the pertinacity with which they 
retain their anciefit types of art. To show the variations 
by means of which progress has been effected and the 
application of varieties to distigct uses. To exhibit 
survivals or the vestiges of ancient forms which have 
been. retained through natural selection in the -more 
ad ed stages of the arts, and reversion to ancient 
types. To illustrate the arts of prehistoric. times as far as 
practicable by those of existing savages in corresponding 
stages. of civilisation. To assist the question of the mono- 
genesis or polygenesis of certain arts; whether they are 
exotic or indigenous in the countries in which they are 
found, To this end objects of the same class from different 
countries have been brought together in the collection, 
but in each class the varieties from the same localities 
have been placed side by side, and the geographical 
distribution of each class has been shown in distribution 
maps.” The gradual growth of the arts has of course been 
the theme of many writers. But General Pitt Rivers 
was the first, arti up till now has, we believe, remained 
the only, collector who has investigated the development 
of arts and manufactures, and brought home their history 
to students by means of series of the objects themselves 
arranged in groups so as to illustrate their actual pedigrees. 
It is in the arrangement that the collection differs from all 
others. Very many of the objects of which it is composed are 
to be found in most ordinary ethnological collections, such 
as that in the British Museum, and the Christy collection ; 
but jn these the specimens are arranged geographically, 
and though thus serving a purpose of the utmost import- 
ance as showing in what matters of culture the various 
races of man are most clearly distinct and separate, or more 
or less allied, they do not afford that kind of information 
which it is the one aim of General Pitt Rivers’ collection 
to convey and develop. . In fact-in*the case of all series 
of objects of arts or manufactures two collections are 
absolutely required: the one to illustrate pedigree in 
accordance with: the: Darwinian theory, the other to 
illustrate geographical distribution. A collection arranged 
on. General. Pitt. Rivers’ plan is much needed in natural 
history. galleries... What is specially required for the 
purposes of ‘general instruction is a series which shall 
trace the pedigree of man and:all the other highest types 
in ‘the several groups: as: directly as possible from the 
lowest forms of life. Such a collection might be arranged 
in a series of galleries radiating froma central chamber 
in which should be placed the lowest forms, each gallery 
leading gradually up to the highest of the group to which it 
was alloted, (ood models should represent in the series 
those links which are emlryonic, or which require recon- 
struction from fossil remains: = 
Since the year 1851, when General: Pitt. Rivers’ collec- 
tion was first c@fnmenced, it has been continuously added 
to, and it has now reached very cogsiderable dimensions. 





The space allotted to itat present in the South Kensington 
Museum will not be Sufficient to display it sufficiently, 
General Pitt Rivers has mostegenerously offered to pre- 
sent it to the nation on certain conditions, which. will 
insure its being properly mdintained in its present 
arrangement, and. prevent. the possibility of its being 
broken up and distributed amongst othey collections. by 
any future authorities who might not thoroughly compre- 
hend its importance in its present condition. It is:stipu- 
lated that General Pitt Rivers shall have the management 
of the collection during his lifetime, and that sufficient 
space shall be allotted to him to allow of his making 
additions and further developing it in accordance with 
the plans which he has formed. 

A committee consisting of Sir P. Cunliffe .Owen, 
Col. Donelly, Mr. Augustus Franks, Prof. Huxley, Sir 
John Lubbock, Mr. Poynter, and Prof. Rolleston, was 
appointed to consider the advisability of the acceptance 
of the collection by the nation, and it has, we ‘believe, 
although the conclusions arrived at havé of course 
not been officially announced, reported unanimously in 
favour of its being accepted, There can be no doubt 
that it has acted with the ‘best judgment in so doing} 
indeed the eminent men.of. science and art of. which it 
was composed could have arrived at.no other conclusion. 
It would be a yery serious matter if the country were: to 
miss so excellent an- opportunity, and.there could be no 
better place for the collection than in the South’ Kensing- 
ton Museum. Itis, as it were, the key to thè whole of 
the vast collections there gathered together. On the one 
hand, in the Pitt Rivers collection is traced the earliest 
history of inventions, showing plainly how every primitive 
implement and machine grew slowly from the simplest 
contrivances, thus leading up to and-acting as a prelimi- 
nary training for the study of the contents of the Patent 
Museum ; whilst onthe other is to be learnt the develop- 
mental history of all the arts, the gradual development of 
sculpture and painting, the history of the development of 
pattern ornaments, the growth of musical instruments, 
of the art of pottéry, of clothes, and the -history ‘of the 
gradual development of ships. All these:series and very 
many others lead directly-up. to. the various large collec- 
tions of paintings, sculpture, pottery; models:of shipping, 
&c., which it is the main object-of the Museum to exhibit, 
and cannot but greatly enhance their value and interest 
to the student. ‘They serve to:impress upon the observer 
the curious fact thatall. arts and inventions, even those 
apparently of extreme simplicity, have never been arrived 
at by jumps, but have grown slowly. by degrees. by means 
of a series of slight modifications, just as in the case of 
biological development. The collection,, it should: be 
remarked, does not-in any way clash with the Christy 
and British Museum: collections, which are arranged on a 
perfectly different plan, and which do not in any way 
bring together savage and civilised objects. There is 
full room for both. collections, and indeed a necessity for 
them. : 

We will now draw attention briefly to. some few of the. 
series of objects exhibited in the collection taken more or 
less at random as samples of the whole... The collection 
may be considered as consisting of three parts. Firstly, a 
collection of photographs of the various races: of mankind 
which is not as yet far advanced, though it contains large 
and instructive series of -portraits..of Danes, Scandi, 
mayians, the people of Britanny, and. Japanese; whilst 
together with the photographs is a ‘small series of those. 
skulls which show the: best marked racial characteristics, 
and another which is to exhibit the various modifications in 
the forms of their skulls which are made by different races. 
Secondly, the very large collection showing the growth 
of weapons of-all kinds. Thirdly, the various series 
illustrating the development of musical instruments, 
ornaments, sculpture, painting, and artistic. design of 
all kinds; and fourthly, those which relate to the develop- 
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ment of implements, utensils, housgs, ships, machines, and 
strictly useful appliances of all kinds. Of course the two 
latter series run into one amother, and it is impossible to 
draw a distinct line be{ween them in the case of the 
lower terms of the series. General Pitt Rivers has 
especially drawn attention to the manner in which primi- 

tive implergenty subserve many uses : how, for example, a 

spear-head may do duty as a knife, as is the case with 

the obsidian-headed spears of the Admiralty Islanders. 

The earliest almolithic stome implements made for 

grasping in the hand were no doubt weapons of offence, 

diggers, hammers, nut-crackers, choppers, gll in one, 

We propost to give a slight sketch of some of the 
series in the collection, taken at random from its several 
departments, culling freely from the owners published 
catalogue, and his papers read before the Anthropological 
Institute and elsewhere. We may state at the outset 
that there exist#as yet a catalogue of the weapons only. 
General Pitt Rivers has not been able to complete a 
catalogue of the remainder of his collection, since it has 
been continuously in process of augmenta- 
tion. The catalggue of the weapons contains 
so much valuable and curious information 
that the appearance of the remainder may be 
looked forward to with great interest. 

5, One of the marked features of the collgc- 
tion is that specimens are usually introduced 
to show what natural objects may have first 
suggested primitive contrivances to savage 
man. Thus amongst the series of savage 
stone hatchets and adzes we find specimens 
of natural stone axes as it were (Fig. 1, 1) 
roots of trees which have grown round and .. 
attached themselves firmly to stones which 
have somewhat of an axe-blade shape, so as 
to appear like natural hatchets. It is quite 
conceivable that the first idea of the axe, the 
fixing the stone blade at the end of a lever, 
may have arisen from the observation by 
primitive man, and his possible use of such 
a natural hatchet. 

Amongst the series of specimens illus- 
trating the origin of weaving are placed 
specimens of bark cloth composed of natu- 
rally-interlaced fibres, and we may suggest 
that it would be well if there were added a 
specimen of a weaver-bird’s nest, which may 
have given the first hint as to basket-work, 
and thus led to weaving. In this series is 
placed a collection of spindle-whorls from all Fic. .~a, 
parts of the yorld—Peru, Vancouver Island, 09 at 
Cyprus, Denmark, England, Ireland. It 
is most remarkable how closely alike are 
these implements, though from such widely separated 
localities. The collection of primitive looms is very 
interesting, though as yet one of the least complete in the 
collection, In its primitive condition, as at the Caroline 
Islands and Vancouver's Island, the loom is entirely 
portable, consisting of a few sticks only, and only narrow 
bands, to form belts or armlets, are woven with it. Some 
years ago we saw such a portable loom in use in Britanny, 
worked by a boy with his hands and feet, to make girth- 
ike bands with. The boy was working by the road-side 
and playing about every now and then, with the whole 
apparatus4n his hand. In the bark cloth, made of bark 
strips welded together by means pf beating and the action 
of water, the “tappa” of Polynesia, we probably see the 
origin of paper, which in Japan is made from the bark of 
the same tree as tappa. 
` The collection of weapons commences with weapons’ 
of offence, and begins with a series illustrating the de- 
velopment of the shield out of he parrying-stick, such 
as now used by Australian blacks, the idea of the 
wide shield covering the whole body having apparently 
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Natural stone axe formed by the gro 
Papuan bow with broad 

uimaux composite bow; 1 to 5, stone spindle whorls 
2, from Peru ; 3, from Denmark ; 4, from 


arisen as an improvement on the simple stick held in 
the centre, which gradually expanded and grew into a 
shield. The origin of the bow is a very interesting 
question. General Fitt Rivers, as explained in a learned 

isquisition on the subject in his catalogue, and also in 
his published lecture on “ Primitive Warfare,” believes 
that the first idea of the bow mpy have arisen from the 
use of an elastic throwing-stick, With the spring-trap of the 
Malay regions possibly as a stepping-stone. In several 
places in the world, as, for example, in the Admiralty 
Islands, the bow is a contrivance still unknown ; and Mr. 
Brooke Low, whose fine collection of Bornean manufac- 
tures and implementsis now on exhibition at the South Ken- 
sington Museum, informs us that it is not in use throughout 
Borneo, though the coast people necessarily know the 
weapon, The primitive arrow is merely a spear thrown 
with the bow. It is such in New Guinea, where the 
arrows are far too long for the bow, and though they fly 
for a dozen yards or so with great force, soon wobble and 
turn over. The arrows have no notch and no feather ; 
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A 


2 
of the root of a tree round a blade-shaped 
t sting and long arrow without notch or feather; C, 
r, from the Island of Cyprus ; 
from Ireland 


euchftel ; 5, 
the bow-string is wide and flat, made of split rattan cane 
(Fig. 1,8). The notch and feather are further improve- 
ments not yet attained, at all events, in the greater part 
of New Guinea. At the Aru Islands both notch and 
feather are in use, but the string is still of rattan narrowed 
to fit the notcle. In some of the New Hebrides the arrows, 
which are beautifully finished, have the notch, but still no 
feather. The development of the composite bow made 
up of several pieces of horn, bamboo, wood, ivory, &c., 
and usually strengthened by the sinews of animals at the 
pack, is illustrated by a special series (Fig. 1, C)._ It is 
concluded to have spread from a common centre in Central 
or Northern Asia to Turkey, Persia, Greenland, California, 
and elsewhere. oe 

e Tos of more civilised weapons, the origin of the 
bayonet “is peculiarly interesting. Its hisgo set forth 
in a oe small series, ang thus explained in the 
catalogue :—“ In the early part of the seventeenth century 
it was found necessary to retaif the use of pikemen in 
the infantry, on account of the defenc¥ess position of 
the firelock-men when the enemy approached to close 
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quarters. To remedy this defect they were accustomed, 
about the middle of the century, to stick the handles of 
their daggers into the muzzles of their guns in order to 
use them as pikes.’ Implements modified on this prin- 
ciple were called “plug-bayonets” (Fig. 2, 1, 2). One of 
these in the collection has the date 1647 upon it. The 
objection to this was that the handles stopped up the 
muzzle, and the could never be fired with the bayonet 
fixed, Many of the dagger-handles had rings on the 
guard (Fig. 2, 3), and this suggested the idea of fastening 
the ring on to the muzzle, and the dagger or plug-bayonet 
was thus secured on to the outside of a spring, so that 
the firelock could be loaded and fired with fixed bayonets, 
The first introduction to this weapon was in one of the 
campaigns in Flanders, in the time of William IIL, and 
greatly were our men astonished at being fired at with 
fixed bayonets. The series contains all stages leading 
from the simple dagger with a wooden plug-like handle, 
through the same with a ring added, to the modern 
bayonet and its tube and catch. 

Another series glose by is of classical interest as illus- 
trating the history of the Greek ‘kopis,” the peculiar 
sword which is to be seen in the hands of combatants 
represented on Greek vases. It ise curved variety of the 


straight leaf-shaped buonze sword. It appears to} have’ 
been brought to Spain by the Romans. It is identical in 
form with the koohrie of the Goorkas of Nepal, and the 
Turkish, Albanian, and Persian yataghans are direct 
descendants of this ancient weapon. 

Leaving the series of weapons, we may refer to the 
collection illustrating the origin and develdé>mant of boats 
and ships, Concerning this question General Pitt Rivers 
has published a valuable memoir, entitleds“ Early Modes 
of Navigation,” in the Journal of the Anthropological 
Institute. He there divides the subject into five heads, 
treating of (1)Solid trunks or dug-out canoes; develop- 
ing into (2) Vessels on which planks are laced or sewn 
together, and these developing into such as are pinned 
with plugs of wood, and ultimately nailed with iron or 
copper; (3) Bark canoes; (4) Vessels of skins and wicker- 
work; (5) Rafts, developing into outrigger canoes, and 
ultimately into vessels of broader beam, t8 which may be 
added rudders, sails, and contrivances which gave rise to 
parts of a more advanced description of vessel, such as 
the oculus, aplustre, forecastle, and poop. 

The dug-out canoes probably originated from trunks of 
trees accidentally burnt hollow in consequence of the 
common practice of lighting fires at the bases of trees. 
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Fia 2.1, Dagger with guard, used also as a plug bayonet , a, the same, but longer ani more bayone?-like}; 3, bayonet with simple ring for attachment 
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sig retainmg its cross hand-guard; 4, Sing 


Some Australian blacks used to paddle about on logs 
shaped like canoes, but not hollowed out at all, sitting 
merely astride with their feet resting on a rail of small 
sticks driven in. As an improvement to the dug-out, 
wash-boards, or gunwale-pieces, nasrow plank strips are 
added all round at the edge, to keep the wash of the 
water out. These wash-boards are gradually increased 
in height till, when the canoe is loaded, the dug-out trunk 
is entirely below water, and acts merely as a float to sup- 
port the vessel of planks resting on it. In such a condition 
are the Cinghalese canoes which come alongside all the 
steamers at Point de Galle and take passengers on shore 
(Fig.2, 4). There is a model of one of these in the series, 
and also another of a wide flat-bottomed boat, also from 
Ceylon, in which two dug-out trunks are fastened to the 
margins of the bottom, one on each side, so as to form 
lateral floats and give the boat very great stability, this 
primitive device being absolutely the same in principle 


as that adopted in the structure of the Czar’s new yach? 


Livadia, ael? described in NATURE. In progress of 
development, thesdug-out fortion of the canoe becomes 
proportionately less impowtant, its functions being usurped 
by the superstrysture of planks, and eventually the dug- 
out disappears, ®r rather survives as the keel only, and 
the ordinary boat built of planks isthe result. The upper 


ese oubrigger canoe, consisting 


a dug-out base with planks sewn on above; s, Fijian double canoe. 


planks long remain laced together, and lashed to the dug- 
out by means of rattans or sennet, the bodts having no 
ribs, but simply thawts as supports for the planks. In Fiji 
the ribs seen in the interior of the canoes are not used to 
bring the planks into shape, but are the last things 
inserted, and are used for uniting the deck more firmly to 
the body of the canoe. Wallace has described the boats 
and boat-builders of the Ké Islands. Here, though the 
ledges of the planks are pegged together by means of 
wooden pegs, the planks are still fastened to the ribs by 
means of rattans. The ribs themselves are an addition, 
after the boat is otherwise complete, and after the first 
year the rattan-tied ribs are generally taken out and 
replaced by new ones, fitted to the planks and nailed. 
General Pitt Rivers develops the outrigger canoe from 
the raft. In all Africa and all America fare has never 
existed an outrigger vess@l of any kind. All the canoes 
are simple ; but on the coast of South America rafts are 
used with sails elsewhere unknown in America. Those 
¢ermed balzas, used on the Guayaquil, in Ecuador, are 
described by Ulloa. Some are seventy feet in length, 
and twelve in breadth. „They are made of light wooden 
logs lashed together, and when they are sailing, planks 
are pushed down into the water between the logs, and, 
acting as centre-boards, enable the rafts to luff up or bear 
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away, according as they are inserted in the fore or hinder 
part. On the raft theory the outrigger canoe is supposed 
to have been developed from an improved modification 
of the sailing’ raft, m which two logs were made use of 
instead of many, as opposing less resistance to the water, 
and were connected bya platform. Such two-log struc- 


tures, of coyrseqwithout sails, have been described as in' 
use by the Tasmanians. The use of the sailing rafts on 


the Pacific coagt of America seems to lend probability 
to the theory, since the outrigger canoe is universal in 
Polynesia. On this theory the double canoe E ig. 2, 5) 
is a highly-specialised development of the two-log rafts ; 
and General Pitt Rivers points for additional proof to the 
fact that in all double canoes one vessel is always smaller 
than the other. This may however be merely a con- 
trivance for aiding steering. 

On the other hand it seems to, us very probable that 
the outrigger camoe is really derived from the double 


canoes and that the outrigger float represents, not a- 


log in procešs of development towards a canoe itself, 
‘but a degenerate second canoe. On some parts of the 
coast of New Quinea tha Papuans are accustomed 
to lash side by side firmly several of their large 
canoes, when about to set out on a trading expedition 
of 200 or 300 miles and sail along the coast. Such 
a group of canoes is called a “‘lakatoi”’ It is very 
probable that the fastening of two dug-outs side by side 
may have early suggested itself, and that the two may 
have gradually been separated and fastened by longer 
and longer cross-pieces, as stability was found to be 
increased thereby. We merely suggest this other view 
of the matter as worthy of consideration. It is by means 
of collections such as that now under consideration that 
such points can be determined. Luckily, for some reason 
er, possibly a religious one, savages all over the 
world make most carefully-constructed models of their 
canoes. These are not children’s toys, but exact models, 
correct in all details. Even the wretched Fuegians do 
this, and the models are not made for purposes of barter 
originally, since they are made by such races as the 
Admiralty Islanders, who have no opportunity of dispos- 
ing of them. We seem even ourselves to make more 
models than necessary, as the quantities of them in 
museums testify. General Pitt Rivers has collected a.most 
Acai series of native models of boats and ships of all 
(To be continued.) 





NOTES 


JUDGING from the papers and reports that have reached us, 
through the kindness of the permanent secretary, Mr. F. W. 
Putnam, the Boston meeting of the American Association has 
been a gieat success. The many attractions of Boston drew to- 
gether a large concourse, including nearly all the great lights of 
American science, The people of Boston and Cambridge seem 
to have exerted themselves to the utmost to make the numerous 
visitors ‘enjoy themselves, and,'fiom the accounts of the many 
excursions and receptions, these exertions were completely 
successful, There were something like a thousand names regis- 
tered on the books of the Association, and at the Cambridge 
dinner, on August 24, 870 persons were present, The number 
of papers entered was 280, all of them evidently duly con- 
sidered befor® being admitted, and many of them of great 
scientific importance. ° 


THE address of welcome of Prof. Rogers, of the Massa- 
chusetts Institute of Technology, briefly reviewed the origin 
of the various National Associations, predicting that the Ame- 
rican would in time rival that which at the moment was 
meeting at Swansea, ‘Let us,” Prof, Rogers said, ‘‘make it 
our special, work to exclude from our annual reports all detailed 
publications which are not of a character actually to add to the 
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stock of human knowledge, whether that knowledge be simply 
the gathering together of facts by careful processes of discern- 
ment, or the development of laws by careful mathematical inves- 
tigation,” 
tion, in his brief reply to the addresses of welcome, made some 
remarks which are quite as deserving pf attention here as on the 
other side of the water, ‘‘ When th 
became indifferent to the communities among which they are 
held, its usefulness will be near its end. There is a direct con- 
nection between the work upon which its members are engaged 
and the material prosperity of the country, in which all alike have 
an interest. Scientific investigations ascertain and establish 
principles which inventive genius then utilises for the common 
benefit. We cannot have a great nation without a great develop- 
ment of the industrial arts, and this, in its turn, depends upon 
the results of scientific discovery as necessary antecedents. 
Material development, therefore, is intimately related to progress 
in science,” The address of Prof, A, Agassiz in Section A we 
gave in a recent number, and that of Prof. Asaph Hall we hope 
to be able to give next week, Prof. Bell’s remarkable lecture 
will be found on another page. 


Mr. Lewis H. Morgan, the president of the Associa- 


eetings of this Association 


THe German Association began its sittings at Danzig last 


Saturday, and continues them during the present week. Judging 
from the reports that have been sent us, the German savants 
have received a warm welcome in the great Prussian commercial 
city, The programme of papers, as we have already intimated, 
is long, and contains several of great importance. 
of Breslau brought forward at one of the public lectures important 
data, spreading over many years, as to the prevalence of colour- 
blindness, especially in Germany, Switzerland, and America. 


Prof. Cohn 


A CORRESPONDENT informs us that at the meeting of the 


Geological Society of France at Boulogne, to which we have 
already referred, the French geologists did England the honour 
of electing Prof. Prestwich president. Besides Professors Prest- 
wich and Seeley, two other English geologists were present at 
the meeting, the Rey. J. F. Blake and the Rev. ‘IT. Wiltshire. 


There were also present a large number of, Belgian geologists. 


With the French geologists the meeting numbered about fifty 
members, Daily excursions were made to all the many places of 
geological interest in the Boulonnais, and in the evenings papers 
were read by Prof, Gosselet, Dr, E. Sauvage, M. Pellat, and 
Prof, Prestwich, on the geological features of the places visited. 
The geologists were most hospitably entertained by the munici- 


pality and other public bodies. 


AT the Swansea meeting of the British Association Sir William 
Thomson, as an incidental illustration of a paper by him, gave 
the following method of “turning the world upside down.” 
Suppose there to be no s@ or other water on the earth, and no 


hills or hollows; and let the earth be a perfectly elastic or 


perfectly rigid solid, with no moon nor sun, nor other body to 
disturb it. Commencing anywhere in the northern hemisphere, 
walk a few miles*horthwards or southwards. This, by displacing 
the earth’s axis makes a slope. Then walk up hill as long as 
you can; then walk a few miles southwards ; then lie down and 
rest, and in time the thing is done; that is to say, what was the 
South Pole is found under Polaris. 


THE autumn Congress of the Sanitary Institute was opened at 
Exeter on Tuesday, under the presidency of Lord Fortescue. 


THE death, on August 2, is announced of Karl Ritter von 
Hauer, thé director of the chemical laboratory of thg Geological 
Institute of Vienna. . 


A CONGRESS on hygiene was heldeat Hamburg on September 
13, 14, 15. The number of members was abet 200, At the 
first sitting the hygiene Ki hospitals and pubfic buildings was 
discussed; at the second the hygiene of shipping, after the 
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delivery of an address by Dr. Reincke; and on the third day 
the ventilation of private dwellings, and other similar subjects, 
A resolution, proposed by Dr. Rietschel of Dresden, was passed 
to induce public authorities to study practically the ventilation 
of buildings, and another, by Dr. Prath of Dresden, that sani- 
tary inspection should always take place by duly qualified officers. 
This session is the eighth df the Association, 





Tse Russian newspapers announce that the jubilee of the 

zoological museum of the Academy of Sciences, established in 
1831 by the Emperor Nicholas, will take place in 1881. Russian 
and foreign zoologists will meet at St. Petérsburg on this 
occasion, 
- THE Association Scientifique de France has not continued the 
observations of meteors which was begun by Leverrier, its 
founder. No steps have been taken by the Observatory to fill 
up this important gap in the scientific work of the nation. The 
interest of observations taken during the last two years in the 
display of August meteors and the forthcoming inauguration of 
Leverrier’s statue Have attracted public attention to this circum- 
stance, and it is hoped these observations will shortly te 
resumed, . 


UNIVERSITY CoLLEGE, Bristol, has the credit of being the 
first in England in which the higher education of women has 
been conducted on a large scale in conjunction with that of men. 
its Calendar, which is before us, shows that in the last session, 
its fourth, the College was attended by more than five hundred 
students, of whom nearly half were women, A wide range in 
science and literature is covered by the lectures, of which there 
are more than forty distinct courses in the day, and more than 
twenty in the evening, Its engineering department has derived 
great advantage from the plan under which the students spend 
the six'winter months in the College, and the six summer months 
as pupils in engineering works in the neighbourhood. The want 
of space, which hgs hitherto pressed severely, will be relieved 
by the opening in October of a part of the new buildings, 


THE crayfish is disappearing so rapidly in several French 
departments that energetic measures have been considered neces- 
sary for its protection. The fishing of it has been entirely pro- 
hibited in the departments of Meuse and Doubs by prefectorial 
decrees. 


THE freedom of the City of London is to be conferred on Sir 
Henry Bessemer, F.R.S., on October 6. 


M. LORTET gives a brief account in the Comptes rendus for 
September 13, of the results of his dredging in the Lake of 
Tiberias. The lake is 212 metres above the surface of the 
Mediterranean, and the greatest deptheis 250 metres, M, Lortet 
finds proofs that the lake was formerly on the same level ns the 
Mediterranean. It is probable, he thinks, that formerly the 
lake was very salt ; and thus a study of the fauna of the lake is 
fall of interest. At least a dozen species of fish were obtained, 
several of them new forms, which M. Lortet is now investigating. 
He fives the following list of species which have been deter- 
mined :—Clarias macranthus, Capocta damascena, Barbus Bed- 
domii, Chromis Andra, C. paterfamilias, C. Simons, C. nilotica, 
C., nov. sp., C. nou, sp., C. nov. sp., (un genre nouveau indder- 
miné), Labrobarbus canis. Several new species of molluscs 
have also been obtained ; M. Lortet gives the following list :— 
Neritina Jordani, Butt. ; Melania tuberculata, Muller ; Melag- 
opsis premagsa,,L.; M. costata, Olivier; Cyrena Kuminalis, 
Müller; Unio terminalis, aBourg.; U. tigridis, Bourg. ; U.* 
Loriei, Locard ; U. Pietri, Locard. ; U. Maris Galilei, Locard. 
Melanopsis and Jelania are of a marine appearance, and seem 
to M. Lortet te show the transition between salt and fresh 
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In Vol. xii. of the Transactions of the New Zealand Institute 
Mr. J. W. Stack has some interesting notes on the colour-sense 
of the Maori. Mr. Stack asks what stage had the colour-sense 
of the Maori reached before interegarse with Europeans began’? 
This can readily be ascertained by reference to the terms 
existing in the language at that date for giving expression to 
the sense of colour, We find, upon B that the 
language possessed very few words that conveyed to the mind 
an idea of colour, apart from the object wit® which the partı- 
cular colour was associated, There are only three colours for 
which terms exist, namely, white, black, and red. White, ma 
(sometimes “aa—very limited application). Black, pouri, pango, 
manzu. Red, whero, kura, ngangana. If we aualyse these 
words they seem all to relate to the presence or absence of 
sunlight. Ma is doubtless a contraction for Marama, light, 
which is derived from Ra, the sun. Pouri, black, is derived 
from Z», night. The derivation of pango and mangu is not so 
apparent, but I venture to think that both wherorand kura may 
be traced to Ra. Ma is not only the term for whiteness and 
clearness, but also for all the lighter tints of yellow, grey, and 
green, Grey hair is called Arua, but the term was never used 
to designate anything else but hair; every other grey object was 
either ma or fango, as it inclined to a lighter or darker shade. 
All the words*for expressing redness, except ngangana, may, 
Mr. Stack thinks, be traced to Ra, and connect the Maori idea 
of that colour with the brilliant rays of the sun. eVgangana is 
not the word generally used to express the quality of redness, 
but only ceitain appearances of it, as in flowers or blood-shot 
eyes, Yellow and green were recognised, not as abstract con- 
ceptions of colonr, but only as they are associated with objects. 
Blue was not formerly recognised, as no word exists to re- 
present it. Anything blue was classed with black, and went 
under the heading of pouri, or pango, or mangu. The blue 
depths of ocean and sky were pouri, or dark. No words are 
found in the Maori language to express violet, brown, orange, 
and pink colours; but there are no less than three words to 
express pied or speckled objects.  Kopurefure = reddish 
speckle; Xofingotingo = dark spechle; ‘ongilongi = spotted. 
The limited number of colour-expressions that exist in the 
Maori language cannot be attributed to the absence of objects 
presenting those colours for which the terms are wanting. The 
ornamental scroll-work, and the elaborate patterns employed in 
tatooing and carving, showed that the Maoris were capable of 
appreciating the beautiful, both in form and in colouring, and 
we can only account, Mr. Stack thinks, for their indifference to 
the more delicate tints of flowers which call forth our admira- 
tion by supposing that their colour-sense Was not so well 
educated as our own. 


Mr. JoHN Scott has been appointed Professor of Agriculture 
and Estate Management to the Royal Agricultural College at 
Cirencester. Mr. Scott studied agriculture at the University of 
Edinburgh, and has had many years practical experience in 
farming, estate management, and land valuing, both at home 
and in the Colonies. He is the author of two well-known books 
on farm and estate valuations, and was formerly editor of the 
Farm Journal. 


A NEW and revised edition of Bishop Stanley’s well-known 
and deservedly popular ‘' Familiar History of British Birds” fias 
just been published by Messrs. Longmans and Co. It has been 
revised by ‘‘a practical ornithologist of much experience,” and 
has been furnished with numerous additional illustrations. 


ANOTHER Lake village, assigned by experts to the age of 
Bronze, has been discovered at Auvernier, near Neuchâtel, 
Several millstones quité new, “others half made, have been 
brought to light, from which it is inferred that the place may 
have been the seat of a manufactory of these articles.» Another 
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conclusion drawn from this find is that Swiss pile buildings 
served as actual dwellings for the prifeval inhabitants of the 
ldnd, and were not, as has been supposed, used merely as 
storehouses. 


A a 

Mr. DaviD Bqcuer will publish in November a new book by 
Mr, S. Butler, anjhor of ‘‘ Erewhon,” ‘Life and Habit,” &., 
entitled ‘ U&conscious Memory.” The work will contain 
trdnslations from the German of Prosper Ewald Hering of 
Prague, and of you Hartmann, witli? a comparison between the 
views of instinctive and muconscious actions taken by these two 
writers respectively, . 

THE British Museum is about to be enriched by a collection 
of natural history specimens made by the officers of Her Majesty’s 
surveying ship d/ert, which has been for some months engaged 
in making a complete survey of the Straits of Magellan. 


\ Wire the view of promoting agricultural improvement in 
Bengal ond emcouraging the study of scientific agriculture, the 
Bengal Government has created two annual special scholarships 
of 200/, each, to be held by science graduates of the Calcutta 
University at Cirencester College. 


A TERRIFIC hurricane passed over the Bermudas on August 
29 and 30, stated to have exceeded in violence the historical 
hurricane of 1839. 


Two yearsengo (NATURE, vol. xviii. pp. 104, 344) we directed 
attention to the discoveries made in Russia in regard to Fermat's 
asserted prime-form 27" +1, We have now to chronicle the 
fact that to the number of composite integers of this form 
another addition has just been made. M. Landry has found that 
2% + 1 is divisible by 274177. As at present ascertained there- 

© fore the composite members of the form are— i 


m= 5; divisor, 5'27 + 1 (Euler), 

m= 63 „  IO7I'28 +1 (Landry), 
m—123 p 7°24 + r (Pervonchine), 
m=23; » 5°235 + 1 (Pervouchine), 


MM. MARTINET AND Lusson have brought out vol. i. of 
their work on the origin and migrations of the Polynesians, 
The next volume is nearly ready, and the remainder will be 
published in 1881. The aim of this exhaustive work is to de` 
monstrate that the Polynesians are neither Asiatics nor Americans, 
but Maoris, from the Middle Island. 


M. C. pz UFALvy is engaged in editing the narrative of the 
voyage of M, Panagiotis Potagos in Central Asia; while to M. 
Henri Duveyrier has been confided, by the Paris Geographical 
Society, the taskeof preparing for publication in French that 
traveller’s expedition in Equatorial Africa, 

TEREE French expeditions are being organised. One, by M. 
Revoil, to Aden, in the country of the Somalis; another, by M. 
Moindron, to the northern coasts of New Guinea, which, if 
practicable, is to advance beyond the points reached by Raffray, 
Meyer, and Albertis; and the third, by M. Flahant, to the Polar 
Seas, in conjunction, probably, with Nordenskjold. 


A FRENCH explorer, M. Lecart, who is at present on the banks 
of the Niger, writes home from ‘*Koundian (Gangaran), 
July 25,” that he has discovered a new vine, which promises to 
bæof great economical value, He says the fruit of the vine 
is excellent dnd abundant, its cultivation very easy, its roots 
tuberose and perennial, while its bratches are annual. It can 
be cultivated as easily as the dahlia. He himself had been 
eating the large grapes of the vine for eight days, and found 
them excellent, and he suggests that its culture ought to be 
attempted in all vine-growing countries as a possible remedy 
against the phylloxera. He vis sending home seeds for experi- 
ment, both in France and Algeria, and will bring home speci- 
mens of the plant at all stages, 


Mr. F. J. CAMPBELL of the College for the Blind, Upper 
Norwood, he himself being blind, gives an interesting account 
of his successful ascent of Mont Blanc, the first time such a feat 
was accomplished by a blind man. 


THE Report of the Cardiff Naturalists’ Society for 1879 
has to complain of a considerable falljng off in the membetship, 
attributable mainly to bad times. . Otherwise the work of the 
Socigty has been fairly satisfactory. 


AT a recent meeting of the Balloon Society of Great Britain, 
it was announced that a challenge had been received from M, de 
Fonvielle, president of the French Académie d’Aérostation, to a 
balloon contest during the present autumn on English soil. 
After a discussion it was decided to accept the challenge, the 
contest to take place between one member of each nationality, 
and the ascent to be made from the Crystal Palace. 


ACCORDING to a table published by the S¥atistiche Monats- 
schrift of Vienna, the number of volumes in the National 
Library of Paris is 2,078,000, and in the Brjtish Museum only 
1,000,000. But it should be noted that the number of volumes does 
not give an exact idea of the real importance of a library, The 
Vatican, which is stated td have only 30,000 volumes and 25,000 
manuscripts, must be considered as ranking far above its numerical 
position, According to the provisions of the French law, the 
deposit is required of each re-impression, even where there is no 
alteration, and the National Library has not the right of dis- 
posing by sale of useless volumes, so that there is an accumula- 
tion of popular works of no value at all, Thereis a room ful 
of Noel and Chapsal’s Elements of Grammar, and endless numbers , 
of Petits Parisiens, Popular novels are in the same case, and 
there are more than eighty copies of “Nana.” 


AN interesting prehistoric sketch of the Spreewald and the 
Schlossberg of Burg, with special map and illustrations, by 
Professors Virchow and Schulenburg, has been published by 
Wiegandt of Berlin. x 


THE additions to the Zoological Society’s Gardens during the 
part week include a Brown-necked Parrot (Paocephalus fusicollis) 
from West Africa, presented by Mr. H. Wood; a Jacaraca 
(Craspedocephalus brasiliensis), a —— Tree Snake (Drytophis 
acuminata), a —— Amphisbeena (Amphisbena alba) from 
Brazil, presented by Dr. A. Stradling, C.M.Z.S.3; a -— 
Amphisbeena (Bronia brasiliensis) from Pernambuco, presented 
by Mr. W. A. Forbes, F.Z.S.; a Weeper Capuchin (Cgdss 
capucinus) from Brazil, a Ring-tailed Coati (Nasua rufa), a 
Spotted Cavy (Calogenys paca) from South America, a Crab- 
eating Raccoon (Procyon cancrivorus) from West Indies, a 
Saturnine Mocking-Bird (Minus saturninus), two Silky Hang- 
nests (Amblyrhamphus hglosericeus), a Sulphury Tyrant Bird 
(Pitangus sulphuratus) from Monte Video, a Maximilian’s 
Aracari (Pteroglossus wiedi) from Pernambuco, deposited ; five 
Ruffs (Machetes pugnax), British, purchased ; a Reeves’s Muntjac 
(Cervulus reevest)p born in the Gardens, 





OUR ASTRONOMICAL COLUMN 


COLOURS OF SOUTHERN STARS,—In the Uranometria Argen- 
tina, Dr. Gould has drawn attention to a number of stars pre 
senting marked colour, and to several in whicli there appears to 
be change of colour: the following are amongst the more 
noticeable cases :— . i 

æ Hydri is remarkable for its clear yellow light (2°7m.) ; the 
Cordoba o tions do not support Sir John Hergchel’s sus- 
%icion of variability of brightness, a Indi isalso of a bright clear 
yellow ; mag. 3°I. The blue colour of y Tucané is very marked; 
Gould’s magnitude is 4'0.  Eridanw(3°5) is remarkable for its 
blue colour, and » Puppis (3°5) is decidedly blu& e Pavonis, the 
estimates of itade of which star vary from%6 to 4°2, is of 
a remarkably blue colour? Gould’s No. 9 in Dorado, Lacaille 
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I 367, which varies from 5} to 64, is excessively red ; xt Gruis is 
of a deep crimson, while its neighbour x* is conspicuously white ; 

itudes respectively 6'7 and 5'9. The star No. 10163 of 
Oelizew’s Argelander is remarkable for its superb crimson colour; 
ita piace for 1875 is in R.A. gh. 45m, 185., N.P,D. 112° 25’. 
p Muscæ (5'30) is intense orange-red. 

y Centauri, varying bet cen 4-5 and 5'1, appears also to vary 
in colour, having been rieni y noted as reddish, while at 
other times it was found without any marked tinge. N Velorum, 
which has a peculiar yellow colour, contrasting markedly“with 
that of the numerous red stars in its vicinity, is suspected to vary 
in colour as well as in brightness, the period of the variations 
appearing to be not far from 4% days, though the number of 
observations is not sufficient to give the law of the fluctuations, 
The positions of these stars for 1875°0 are: y Centauri, R.A, 
zah. 13s. N.P.D. 123° 49/5; N Velorum, R.A. 
gh, 27m, 255., N.P.D. 146° 29’0. 

Dr. Gould says that there is “a decidedly greenish tinge to 
the light of 6 Libre, although its colour cannot properly be 
called conspicuous ;” this confirms Smyth’s judgment on its 
tinge—pale emerald, 

TELEGRAPHIC DETERMINATIONS OF LONGITUDE — The 
Hydrographic Office at Washington has published a number 
of geographical positions determined in 1878 and 1879 by 
parties under the direction of Lieut.-Commanders F, M. Green 
and C. H. Davis of the United States Navy. The longitudes 
were fixed by telegraphic exchanges of time-signals, the initial 
point of measwement being the meridian of the Royal Observa- 
toryat Greenwich, The latitudes (with the exception of Lisbon, 
determined by the Director of the Royal Observatory, Capt. 
F. A. Qom) result from numerous zenith-telescope observations 
of pairs of stars. The details of the observations are in the 

ress, and will shortly appear; meanwhile we extract from 

o, 59 of the Notices of the Hydrographic Office the positions 
of the more important points— 

Lisbon—Centre of dome of the Royal Observatory. 

Lat. 38° 47 3173.N. ... Long. oh. 36m. 44°685. W. 

Funchal (Madeira)—Flagstaff of Fort St. Jago. 

Lat. 32° 38’ 4/1 N. ... Long. th, 7m. 35'563. W. 
fernambuco—Lighthonse near Fort Ricão. 
Lat. 8 3/22"2 8. ... Long. 2h. 19m. 27'773, W. 

Bakia—San Aatonio Lighthouse. 

Lat. 13° 0° 374 S. ... Long. 2h. 34m. 8'373. W. 

Rio de Faneiro—Centre of dome of Imperial Observatory. 

Lat. 22° 54° 238 S. ... Long, 2h. 52m. 4r‘ais. wW 

Afontevideo—Centre of south-east tower of Cathedral. 

Lat. 34° 54 3370 S. ... Long. 3h. 44m. 49’028. W. 

Buenos Ayres—Centre of Cupola of Custom-house. 

Lat. 34° 36’ 29°8 S. Long. 3h. 53m. 28959. W. 


Four-Ficurz LoGARITHMS AND ANTI-LOGARITHMS.— 
Messrs. Layton, Fleet Street, have lately published tables of 
logtrithms of numbers to four places from 1000 to 9999, and 
anti-logarithms ‘oooo to "9999, arranged by General Hannyng- 
ton, similarly to the modern six and seven-figure tables. ‘Al the 
figures are printed, and the value sought tis consequently found 
by mere inspection, The logarithms of numbers o to 999 would 
have required two more pages only, e2ud probably would have 
been more used than any of the other pages. A complete manual 
of four-figure logarithms of numbers and trigonometrical functions 
is much to be desired, and would suffice for eclipses, occultations, 
star-corrections, and many subordinate astronomical calculations ; 
it is to be regretted that the logarithms ef trigonometrical 
functions are not given in the present publication. 





ACTION OF PHOSPHORESCENT LIGHT ON 
SELENIUM 1 


A FEW weeks ago, when listening to Mr. Heaton’s lecture on 
Balmain’s Inminous paint at the Society of Arts, it occurred 

to me to try whether the faint light of phosphorescence would 
exercise any sensible effect upon the electric conductivity, of 
selenium. I lately made some experiments in this direction, tor 
which I #doßted the following arrangement:—One of Dt 
‘Werner Siemens’ seleniurf preparations, of the kind described 
me in vol. vii of the Society of Telegraph Engineers’ 

, Was in the circuit of two Daniell cells, together 

with @ delicatésfhomson’s reflecting galvanometer. The sele- 


* This article was sent to us by Dr. Ùbach in April last.—Ep, 
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nium was put into one end of a {blackened brass tube, which 
was placed inside}a dafk box provided with a sliding door in 
front of the open end of the tube. The source of phosphores- 
cence Wasa sha of glass 20 X 30 centimetres, painted at the 
back with some phosphorescent m@terial.1 This /uminoms sheet 
was placed before the opening of the box, usnally at a distance 
of about 60 centimetres from the selenium plate. 

In the first series of experiments the phosphomescence of the 
sheet was excited by exposing it to_light from different sources. 





The results were as follows :— e 
No of ; Toda 
22 Deicription of light used for exciting the DET S: FS 
Rene hohora ence of tho A eleu by tae 
phorescent light. 
The sheet was tot Per cent. 
I Light reflected from ceiling of semi-dark o7 
room for several minutes, * 
2 Light reflected from ceiling of moderately, 24. 
light room for fifteen minutes. 
3 Light of the sky at 5 p,m. for several 4°6 
minutes. é 
4 Light from a few inches of burning sr 
magnesium ribbon. 
5 „Sunlight for two minutes‘exactly, 78 
6 ‘Suplight for five minutes exactly. 6'3 


During these experiments the phosphorescent dight acted on 
the selenium. immediately after the pea ee of the sheet to light. 
After a lapse of some minutes the effect was found considerably 
lessened ; for instance, the third experiment gave only about 4th 
of the original value five minutes after the exponi. The sheet, 
exposed to strong light two hours previously, showed no per- 
ceptible action on the selenium. ‘The curious fact that the effect 
is less when the sheet is exposed to sunlight for five minutes 
than when it is exposed for only two minutes, is probably due to 
the circumstance that the she? becomes sensibly warm dwing the 
lo exiod of exposure. 

Ta the second series of experiments different lengths of 
magnesium iibbon were burnt in front of the she? and at a 
distance of about 15 centimetres from it. The intensity of the 
phosphorescence increased with the time of exposure to light, as 
the following little table shows :— 








Length of magnesium Time the magnemum | Increase of conductivity 
nbbon. a Was ang. of selemum. 
Centumetres, Seconds. Per cent. 

I 2 o'8 

3 3 r8 
10 5 2'4 
20 12 A 28 
30 21 3'4 











In the third series of experiments a length of 20 centimetres of 
magnesium ribbon was burnt in front of the she at 20 centi- 
metres distance from it. The she was then, immediately after 
its exposure to light, placed at distances of 200, 150, 100, and 
50 centimetres respectively from the selenium. it was found 
that the effect upon the selenium varied approximately as the 
inverse distance of the sheet from the selenium plate, or in other 
words, as the square root of the light intensity. The same rela- 
tion has been found by Dr. Werner Siemens and others for 
considerably stronger light intensities. : 

In the fourth series of experiments the phosphorescent light 
was made to pass through differently-coloured gheets of gfass 
before acting on the selenium. It was found that colourless 
glass transmitted all the active rays. Blue glass transmitted $ths 
of the total amount; green glass transmitted 3 red (almost 
monochromatic) ; and yellow glass transmitted no perceptible 
action. 

In the fifth series of experiments the action of the shee upon 
the selenium was compared with that of a spermaceti candle, 
the phosphorescence ofethe shat being excited by diffused day- 
light, Two separate sets of measurements with the standard 


1 A so-called Aladdin's lamp from Messrs. Thlee and Horns, London.) 
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candle at different distances (24 and 34 metres) from the selenium 
gave tolerably concordant results when &alculated on the supposi- 
tion that the effect upon the selenium varies as the square root of 
the light intensity. The influence of about 350 square centimetres 
of the /uminous sheet on the ®lenium was found equal to that of 
o'oo14 standard candle, or 0°04 standard candle per square 
metre. 

In conclusion Wish to remark that the above must be consi- 
dered only as preliminary experiments, and the figures given as 
only appioximate, I am now engaged in making further ex- 
periments on this subject with th endeavour to obtain ‘more 
accurate results and to extend these researches, as it seems 
probable that the sensitive selenium plate may.iender similar 
services to the study of phosphorescent light as the thermopile 
has rendered to the study of radiant heat, EUGEN OBACH 





AGRICULTURAL CHEMISTRY! 


. IL 


[T has been shown that the plant may receive abundance of 

nitrogen, may produce abundance of chlorophyll, and may be 
subject to the influence of sufficient light, and yet not assimilate 
a due amount of carbon. On the other hand, it has been seen 
that the mimeial cor8tituents maf ‘be liberally provided, and yet, 
in the absence of a sufficient supply of nitrogen in an available 
condition, the deficiency in the assimilation of carbon will be 
still greater, In fact, assuming all the other necessary conditions 
to be provided, it was seen that the amount of cafbon assimilated 
cepencei on the available supply of nitrogen, 

a certain general sense it may be said that the success of 
the cultivator may be measured by the amount of carbon he 
succeeds in accumulating in his crops. And as, other conditions 
being provided, the amount of carbon assimilated depends on 
the supply of nitrogen ın an available form within the reach of 
the plants, it is obvious that the question of the sources of the 
nitrogen of vegetation is one of first importance. Are they the 
same for all descriptions of plants? Are they to be sought 
entirely in the soil, or entirely in the atmosphere, or partly in 
the one and partly in the other? 

These are questions which Mr. Lawes and myself have dis- 
cussed so frequently that it might seem some apology was due 
for recurring to the subject here, especially as I considered it in 
some of its aspects before this Section at the Sheffield meeting 
fast year. But the subject still remains one of first importance 
to agricultme, and it could not be omitted from consideration in 
such a ieview as I have undertaken to give. Moreover, there 
are some points connected with it still unsettled, and some still 
disputed, 

t will be remembered that De Saussure’s conclusion was that 
plants did not assimilate the free or uncombined nitrogen of the 
atmosphere, and that they derived their nitrogen from the com- 
pounds of it existing in the atmosphere, and especially in the 
soil. Liebig, too, concluded that plants do not assimilate 
nitrogen from the store of it existing in the free or uncombined 
state, but that anfmonia was their main source, and he assumed 
the amount of it annually coming down in rain to be much more 
than we now know to be the case. 

Referring to our previous papers for full details respecting 
most of the points in question, I will state, as briefly as I can, 
the main facts known—first in regard to the amount of the 
measurable, or as yet measured, annual deposition of combined 
nitrogen from the atmosphere; and secondly as to the amount 
of nitrogen annually assumilated over a given area by different 
crops—so that some judgment may be formed as to whether the 
measured atmospheric sources are sufficient for the requirements 
of agricultural production, or whether, or where we must look 
for other supplies? 

First, as to the amount of combined nitrogen coming down as 
ansmonia and pitric acid in the measured aqueous deposits from 
the atmosphere, 

Judging from the results of determimations made many years 
ago, partly by Mr. Way, and partly by ourselves, in the 1ain, 
&c., collected at Rothamsted ; from the results of numerous 
determinations made much more recently by Prof. Frankland in 
the deposits collected at Rothamsted, and also ın iain collected 
elsewhere ; from the results obtained by Boussingault in Alsace ; 
from those of Marié-Davy at the Metearological Observatory at 


= Opening Address in Section B (Chemical Science), at the Swansea 
mee of €he British Association, by J. E. Gilbert, Ph.D., F.R S., 
V.B.C 5., F L.S., Prendent of the Se Continued from p. 476, 
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Montsouris, Paris; and from those of many others made in 
France and Germany—we concluded, some years ago, that the 
amount of combined nitrogen annually so coming down from the 
atmosphere would not exceed 8 o: ro lbs. per acre per annum in 
the open country in Western Europe. Subsequent records 
would lead to the conclusion that this estimate is more probably 
too high than too low. And here it may be mentioned in 

ing, that numerous determinatigfs of the nitric acid in the 
Trame water collected from lant at Rothamsted, which had 
beep many years unmanured, indicate that there may be a 
considerable annual loss by the soil in that way; indeed, prob- 
ably sometimes much more than the amount estimated to be 
annually available from the measured aqueous deposits from 
the atmosphere. 

It should be observed, however, that the amount of combined 
nitrogen, especially of ammonia, is very much greater in a given 
volume of the minor aqueous deposits than it is in rain; and 
there can be no doubt that there would be more deposited within 
the pores of a given area of soil than on an equal area of the 
non-porous even surface of @ rain-gau, How much, however, 
might thus be available beyond that determined in the collected 
and measured aqueous deposits, the existing evidence does not 
afford the means of estimating with any certainty. 

The next point to consider is—What is the amount of nitro- 

em annually obtained over a given area, in different crops, when 
fiey are grown without any supply of it in manure? The field 
experiments at Rothamsted supply important data relating to 
this subject. 

Thus, over a period of 32 years {up to 1875 inclusive), wheat 
yielded an average of 20°7 lbs. of nitrogen per acre per annum, 
without any manure; but the annual yield has declined from an 
average of more than 25 Ibs. over the first 8, to less than 16 lbs, 
over the last 12, of those 32 years ; and the yield (it is true with 
several bad seasons) has been still less since, 

Over a period of 24 years bailey yielded 18°3 Ibs. of nitrogen 
per acre per annum, without any manure; with a decline from 
22 Ibs. over the first twelve, to only 14°6 Ibs. over the next 12 


ears. 

With neither wheat nor barley did a complex mineral manure _ 
at all materially increase the yield of nitrogen in the crops. 

A succession of so-called ‘‘root-crops”—common turnips, 
Swedish turnips, and sugar-beet (with 3 years of barley inter- 
vening after the first 8 years)—yielded, with æ complex mineral 
manure, an average of 26°8 lbs. of nitrogen per acre per annum 
over a period of 31 years. The yield declined from an average 
of 42 lbs. over the first eight years, to only 13°1 Ibs, (in sugar- 
beet) over the last 5 of the 31 years; but it has risen some- 
what dung the subsequent 4 years, with a change of crop to 


mangolds. 

With the leguminous crop, beans, there was obtained, over a 
period of 24 years, 31°3 lbs. of nitrogen per acre per annum 
without any manure, and 45°5 lbs. with a complex mineral 
manure, includi tass (but without nitrogen). Without 
manure the yield declined from 48'1 lbs. over the first 12 years 
to only 14°6 Ibs, over the last 12; and with the complex mineral 
manure it declined from 61°5 Ibs. over the first 12, to 29°5 Ibs, 
over the last 12, years of the 24, 

Again, an ordinary rotation of crops of turnips, barley, clover, 
or beans, and wheat, gave? over a period of 28 years, an average 
of 36°8 lbs, of nitrogen per acre per annum without any manure, 
aid of 45°2 lbs. with superphosphate of lime alone, applied 
once every four years, that is for the root crop, Both without 
manure, and with superphosphate of lime alone, there was a 
considerable decline in the late: cowses. 

A very remarkable instance of nitrogen yield is the follow 
ing—in which the results obtained when barley succeeds befley 
that is when one gramineous crop succeeds another, are con 
trasted with those when a leguminous crop, clover, intervenes 
between the two cereal crops. Thus, ‘after the growth of six 
grain crops in succession by ætificial manures alone, the field so 
treated was divided, and, in 1873, on one half barley, and on the 
other half clover, was gom. The barley yielded 37°31bs. of 
nifrogen per acre, but the three cuttings of clover yielded 151°3 
lbs, In the next year, 1874, barley succeeded on both the barley 
end the clover portions of the field. Where barleP*had previously 
been grown, and had yielded 37'318. of; nitregen per acre, it 
now yielded 39'1 Ibs. ; but where the glover had previously been 
grown, and had yielded 151°3 Ibs. of Sok barley suc- 

ing it gave 69'4 lbs., or 30°3 Ibs, more aftem the rem@val of 
1513 s. in clover, than after the removal of only 37°3 Ibs. in 


barley 
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Nor was this curious result in any way accidental. It is quite 
consistent with agricultural experience that the growth and re- 
moval of a highly nitrogenous leguminous crop should leave the 
land in high condition for the growth of a gramineous corn crop, 
which characteristically requires nitrogenous manuring ; and the 
determinations of nitrogen in numerous samples of the soil taken 
fron» the two separate portions of the field, after the removal of 
the barley and the clover pectin concurred in showing con- 
siderably more nitrogen, especially in the first nine inches of 
depth, in the samples from the portion where the clover had“been 
grown, than in those from the portion whence the barley had 
been taken. Here then the surface soil at any rate had been 
considerably enriched in nitrogen by the growtk and removal of 
a very highly nitrogenous crop. 

Lastly, clover has now been grown for twenty-seven years in 
succession, on a small plot of garden ground which had been 
under ordinary garden cultivation for probably two or three 
centuries. In the fourth year after the commencement of the 
experiment, the soil was found to contain, in its upper layers, 
about four times as much nitrogen as the farm-arable-land sur- 
rounding it; and it would doubtless be correspondingly rich in 
other constituents. It is estimated that an amount of nitrogen 
has been removed,in the clover crops grown, corresponding to an 
average of not far short of 20o/, per acre per annum ; or about 
ten times as much as in the cereal crops, and several time» as 
much as in any of the other crops, growing on ordinary arable 
land ; and, although the yield continues to be very large, there 
has been a marked decline over the second half of the period 
compared with the first. Of course, calculations of the produce 
of a few square yards into quantities per acre can only be 
approximately correct. But there can at any rate be no doubt 
whatever that the amount of nitrogen annually removed has been 
very great; and very far beyond what it would be possible to 
attain on ordinary arable land; where, indeed, we have not 
succeeded in getting even a moderate growth of clover for more 
than a very few years in succession. 

One other illustration should be given of the amounts of 
nitrogen removed from a given sea of land by diferent descrip- 
tions of crop, namely, of the results obtained when plants of the 
gramineous, the leguminous, and other families, are growing 
together, as in the mixed herbage of grass-land. 

It is necessary here to remind you that gramineous crops 
grown separately*on arable land, such as wheat, barley, or oats, 
contain a comparatively small percentage of nitrogen, and assi- 
milate a comparatively small amount of it over a given area. 
Yet nitrogenous manures have generally a very striking effect in 
increasing the growth of such crops. The highly nitrogenons 
leguminous crops (such as beans and clover), on the other hand, 
yield, as has been seen, very much more nitrogen over a given 
area, and yet they are by no means characteristically benefited 
by direct nitrogenous manuring; whilst, as has been shown, 
their growth is considerably increased, and they yield consider- 
ably more nitrogen over a given area under the influence of 
purely mineral manures, and especially of potass manures. 

earing these facts in mind, the following results, obtamed on 
the mixed herbage of grass land, will be seen to be quite 
consistent. 

A plot of such mixed herbage, left entirely unmanured, gave 
over twenty years an average of 33 li%. of nitrogen per acre per 
annum, Over the same period another plot, which received 
annually a complex miberal manure, including potass, during the 
first six years, but excluding it during the last fourteen years, 
yielded 46-3 Ibs, of nitrogen; whilst anothez, which received 
the mixed mineral manure, including potass, every year of the 
twenty, yielded 55°6 lbs, of nitrogen p2r acre per annum. With- 
out Rare there was some decline of yield in the later years ; 
with the partial mineral manuring there was a greate: decline ; 
but with the complete mineral manuring throughout the whole 
period, there was even some increase in the yield of nitrogen in 
the later years. 

Now, the herbage growing without manure comprised abont 
fifty species, representing about twenty natural families; that 
growing with the limited poly of potass comprised fewer 
species, byt a larger amount of the produce, especially in the 
earlier years, Gbnsisted of leguminous species, and the yield of 
nitrogen was greater. Lety, the plot receiving potass every 
year yielded still more Igguminous herbage, and, accordingly, 
e Enemas skin h 

ost striki joints brought out by the foregoing illustra- 
tions are the following :— J e E SERPE 

r. Without nitrogenous manure, the gramineous crops annu- 
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ally yielded, for many years in succession, much more nitrogen 
over a given area than is accounted for by the amount of com- 
bined nitrogen annually comingedown in the measured aqueous 
deposits from the atmosphere. 

2. The root crops yielded morethitrogen than the cereal crops, 
and the leguminous crops very much more stil]. 

3. In all cases—whether of cereal crops, root crops, legu- 
minous crops, or a rotation of crops—she ibtinewin the annual 
yidd of nitrogen, when none was supplied, was very great, 

How are these results to be explained? Whence comes the 
nitrogen ? and especially wience comes the much larger amount 
taken up by plants of the leguminous and some other families, 
than by the gramineæ? And lastly, what is the significance ot 
the great decline in the yield of nitrogen in! al] the crops when 
none is supplied in the manure? 

Many explanations have been offered. It has been assumed 
that the combined nitrogen annually coming down from the 
atmosphere is very much larger than we have estimated it, and 
that it is sufficient for all the requirements of annual growth. 
It has been supposed that “broad-leaved plants” have the 

wer of taking up nitrogen in some form from the atmosphere, 

a degree, or in a manner not possessed by the narrow-leaved 
graminese, It has been argued that, in the last stages of the 
decomposition of organic matter in the soil,hydrogen is evolved, 
and that this nascent hydrogen combines with the free nitrogen 
of the atmosphere, and so forms ammonia, It has been sug- 
gested that ozone may be evolved in the oxidation of organic 
matter in the spil, and that, uniting with free nitrogen, nitric 
acid would be produced. Lastly, it has by some been concluded 
that plants assimilate the free nitrogen of the atmosphere, and 
that some descriptions are able to do this ina greater degree than 
others, ` 

We have discussed these various points on more than one occa- 
sion; and we have given our reasons for concluding that none 
of the explanations enumerated can be taken as accounting for 
the facts of growth. 

Confining attention here tothe question of the assimilation of free 
nitrogen by plants, it is obvious that, if this were established, most 
of our difficulties would vanish. This question has been the subject 
of a great deal of experimental mnquiry, from the time that Bous- 
singault entered upon it, about the year 1837, nearly up to the 
present time. About twenty years ago it was elaborately investi- 
gatedat Rothamsted. In publishing the results of that inquiry 
those of others relating to it were fully discussed ; and although 
the recorded evidence is admittedly very conflicting, we then 
came to the conclusion, and still adhere to it, that the balance of 
the direct experimental evidence on the point is decidedly against 
the supposition of the assimilation of free nitrogen by plants. 
Indeed, the strongest argument we know of in its favour is, that 
some such explanation 1s wanted. 

Not only is the balance of direct experimental evidence 
against the assumption that plants assimilate free or uncom- 
bined nitrogen, but it seems to us that the balance of existing 
indirect evidence is also in favour of another explanation of our 
difficulties. ‘ 

I have asked what is the significance of the gradual decline of 
produce of all the different crops when continuously grown with- 
out nitrogenous manure? It cannot be that, in growing] the 
same crop year after year on the same land, there is any residue 
left in the soul that is injurious to the subsequent growth of the 
same description of crop; for (excepting the beans) more of 
each description of crop been grown year after year on the 
same land than the average yield of the country at large under 
ordinary rotation, and ordinary treatment—provided only that 
suitable soil conditions were supplied. Nor can the diminishing 
produce, and the diminishing yield of nitrogen, be accounted for 
on the supposition that there was a deficient supply of available 
mineral constituents in the soil. For, it has been shown that the 
cereals yielded little more, and declined nearly as much as with- 
out manure, when a complex mineral manure wasused, such as 
was proved to be adequate when available nitrogen was also 
supplied. So far as thé root crops are concerned the yield of 
nitrogen, though it declined very much, was greater at first, and 
on the average, than im the case of the cereals. As to the 
legnminosee, which require so much nitrogen from somewhere, it 
is to be observed that on ordinary arable land the yield has not 
been maintained under any conditions of manuring; and the 
decline was nearly as mdrked with mineral manures as without 
any manure, Compared with the growth of the leguminosse on 
arable land, the remarkable result with the garden clever would 
seem clearly to indicate that the question was one of soil, and 
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not of atmospheric supply. And the fatt that all the other crops | expense of the nitrogenous matters contained in diluvium, ‘Which 
will yield ful agricultural results even on ordinary arable land, | is the basis of vegetable earth; compounds in which nitrogen 


_When.proper manures are applied, is surely very strong evidence 


that ıt is with them, too, a question of soil, and not of atmospheric 


„supply. 


But we have otlier evidence leading to the same conclusion. 
Unfortunstelg wAhave not reliable samples of the soil of the 
different experimental fields taken at the commencement of each 
series of experiments, and subsequently at stated intervals, We 
have nevertheless® in some cases, evidence sufficient to show 
whether or not the nitrogen of the soil has suffered diminution 
by the continuous growth of the crop without nitrogenous 
manure, 

_ Thus we have determined the nitrogen in the soil of the con- 
tinuously unmanured wheat pot at several successıve periods, and 
the results prove that a gradual reduction in the nitrogen of the 
soil is going on; and, so far as we are able to form a judgment 
on the point, the diminution is approximately equal to the 
nitrogen taken out*in crops; and the amount estimated to be 
received in the annual rainfall is approximately balanced by the 
amount lost by the land as nitrates in the drainage water. 

In the case of the continuous root-crop soil, on which the 
decline in the yield of nitrogen in the crop was so marked, the 
pecnaee of nitrogen, after thé éxperiment had been continued 

or twenty-seven years, was found to be lower where no nitrogen 
had been applied than in any other arable land on the farm which 
has been examined. i 

In the case of the experiments on the mixed ħerbage of grass 
land, the soil of the plot which, under the influence of a mixed 
mineral manare, including potass, had yielded such a large 
amount of leguminous herbage and such a large amount of 
nitrogen, showed, after twenty years, a considerably lower 
percentage of nitrogen than that of any other plot in the series, 

Lastly, determinations of nitrogen in the garden soil which has 
yielded so much nitrogen in clover, made in samples collected in 
the fourth and the twenty-sixth years of the twenty-seven of the 
experiments, show a very large diminution in the percentage of 
nitrogen. The duninution, to the depth of 9 inches, only repre- 
sents approximately three-fourths as much as the amount esti- 
mated to be taken out in the clover during the intervening period ; 
and the indication is that there has been a considerable reduction 
in the lower depths also. It is to be supposed however that 
there would be loss in other ways than by the crop alone. 
` I would ask, Have we not in these facts—that full amounts 
of the different crops can be grown, provided proper soil con- 
ditions are supplied ; that without nitrogenous manure the yield 
of nitrogen in the crop rapidly declines; and that, coincidently 
with this, there is a decline in the percentage of nitrogen in the 
soil—have we not in these facts cumulative evidence pointing to 
the soil, rather than to the atmosphere, as the source of the 
nitrogen of our crops? 

In reference to this point I may mention that the ordinary 
arable soil at Rothamsted may be estimated to contain about 
3,000 Ibs, of nitrogen per acre in the first nine inches of depth, 
about 1,700 lbs, In the second nine inches, and about 1,500 lbs. 
in the third nine inches—or a total of about 6,200 lbs, per acre 
to the depth of twenty-seven inches. 

In this connection it is of interest to state that a sample of 
Oxford clay obtained in the sub-Wealden exploration boring, at 
a depth of between 500 and 600 feet (and which was kindly 
given to me by the Pre.ident of the Association, Prof. Ramsay, 
some years ago), showed, on analysis at Rothamsted, approxi- 
mately the same percentage pf nitrogen as the subsoil at 
Rothamsted taken to the depth of about 4 feet only. 

Lastly, in a letter received from Boussingault some years ago, 
referring to the sources whence the nitrogen of vegetation is 
derived, he says :— 

“ From the atmosphere, because it furnishes ammonia in the 
form of carkonate, nitrates, or nitrites, and various kinds of 
dust. Theodore de Saussure was the first to demonstrate the 
presence of ammonia in the air, ande consequently in meteoric 
waters, Liebig exaggerated the influence of this ammonia on 
vegetation, since he went so far as to deny the utility of the 
nitrogen which forms a part of farmyard manure. This influ- 
ence is nevertheless real, and comprised within limits which have 
quite recently been indicated in the remarkable investigations of 


M, Schlosing, - . . 

“Fiom the soil, which, besides furnishing the crops with 
mineral alkaline substances, provides them with nitrogen, by 
ammonia, and by nitrates, which are formed in the sonat the 


é . 


exists in stable combination, only becoming fertilismg by the 
effect of time. If we take into account their immensity, the 
deposits of the last geological periods must be considered as an 
inexhaustible reserve of fertilising agents. Forests, prairies, and 
some vineyards, have really no o manures than what are 
furnished by the atmosphere and byhe soil. Since the-basis of 
all gultivated land contains materials capable of giving rise to 
nitrogenous combinations, and to mineral substances, assimulable 
by plants, it is not necessary to suppose that in a system of culti- 
vation the excess of nitrogen found in the crops is derived from 
the free nitrogen of the atmosphere. As for the absorption of 
the gaseous nitrogen of the air by vegetable earth, 1 am not 
acquainted with a single irreproachable observation that esta- 
blishes it; not only does the earth not absorb gaseous nitrogen, 
but it gives it off, as you have observed in conjunction with Mr, 
Lawes, as Reiset has shown in the case of dung, as M, Schlósing 
and I have proved in our researches on nitrification. 

“Tf there is one fact perfectly demonstrated in physiology it 
is this of the non-assimilation of free nitrogen by plants ; and I 
may add by plants of an inferior order, such as mycoderms and * 
mushrooms (trauslation).” < 

«lf, then, our soils are subject to a continual loss of nitrogen 
by drainage, probably in many cases more than they receive of 
combined nitrogen from the atmosphere—if the nitrogen of our 
crops is derived mainly from the sou, and not from the atmosphere 
—and if, when due return is not made front without, ne are 
drawing upon what may be termed the store of nitrogen of the 
soil itself—1s there not, in the case of many soils at any rate, 
as much Sange ol the exhaustion of their available nitrogen 
as there has been supposed to be of the exhaustion of their 
available mineral constituents? 

I had hoped to say something more about soils to advance our 
knowledge respecting which an immen:e amount of investigation 
has been devoted of late years, but in regard to which we have 
yet very much more to learn. I must however now tum to 


other matters. 
(To be continued.) 





IMPROVED HELIOGRAPH OR SUN SIGNAL! 


THE author claims to have contrived a heliograph, or sun 

telegraph, by which the 1ays of the sun can be directed 
on any given point with greater ease and certainty than by those 
at present in use. 

en the sun’s rays are reflected at a small plane surface 
considered as a point, the reflected rays form a cone, whose 
vertex is at the reflector and whose vertical angle is equal to 
that subtended by the san. Adding to the size of the mirror 
adds other cones of light, whose bounding rays are parallel with 
those proceeding from other points of the mirror, and nly 
distant from them the same distance as the points on the mirror 
from which they are reflected. Hence incieasing the size of the 
mirror only adds to the field to which the sun’s rays are reflected 
a diameter equal to the diameter of the mirror, and this at any 
distance at which the signal would be used is quite imap- 
preciable. Adding to thé size of the mirior adds to the number 
of rays sent to each point, and hence tọ the brightness of the 
visible flash, but not to the area over which it 1s visible. 

By the author’s plan an ordinary field-glass is used to find 
the position of the object to be signalled to, and tot is attached, 
in the position of the ordinary sun-shade, a small and light 
apparatus, so arranged that when the mirror is tumed to girect 
the cone of rays to any object within the field view of the glass, 
an image of the sun appears in the field, at the same time as the 
image of the distant object, and magnified to the same degree, 
and the part of the field covered by this image is exactly that 
part to which the rays are reflected, and at which some part of 
the sun’s disk is visible in the mirror. ` 7 

A perfectly plane silvered minor, 4, takes up the rays of the 
san, and when in proper position reflects them parallel with the 
ax:s of D, which is one barrel of an ordinary fgldaglass, The 
greater part of the hght passes a to the distant object, but 
some is taken up by the small silvered mirror, Æ, which is 
placed at an angle of 45° to the axis of D, and reflected at a 
right angle through the unsilvered plane miggor, Z; gnd the 
convex lens, Æ, by which it is brought to a fo@s on the white 
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screen, #7, which is placed in the principal focus of Æ The 
rays from this image diverge in directions, and some are 
taken up by the lens X and restored to parallelism ; some of 
these are reflected by the unsilvered mirror, 7, down to the field- 
lass, D, and if this is focussed for parallel iays, as is the case 
in looking at distant objects, an image of the sun is seen pro- 
jected on the same field oÑ view as that of the distant object. 
As the mirrors £ and /'at.adyjusted strictly parallel, the rays 
pro ing from Finto the field-glass are parallel and in, the 
opposite direction to those going from the mirror 4 to Æ, which 
form part of the same pencil as those going to the distant object. 
Hence the image of the sun seen in the field exactly covers the 
object to which the sun-flash is visible, and in whatever direction 
the mirror 4 1s moved so as to alter the direction in which rays 
are reflected to the distant object, and the angle at which part 
impinge on Æ and are reflected through ‘the lens Æ, the image 
visible in the glass moves in the same direction. Several 
attempts to produce this result were made by the use of 
mirrors and prisms, before the lens A was introduced, but they 
all failed. It was easy tomake the image of the sun cover the 
object when the two occupied the centre of the field of view, 
but directly the mirror was inclined so as to direct the rays not 
strictly parallel to the axis of the field-glass, the apparent image 
diverged generally in the same direction along one co-ordinafe, 
and in the opposite along one at right angles to it, so that 
nowhere, but in one line across the field, did the image lie in the 
desired position. The mirrors Æ and F are adjusted parallel 
once for all, by noticing the position on a screen of the small 





spot of light reflected from the front of Fas the lght passes 
from Eto X. The mirrois are moved by the adjusting screws 
till this spot has, to the bright 1eflection from the mirror 4, the 
same relative position that the centre of mirror Æ has to the 
mirror 4. E 

In actual use the field-glass is first fixed in position pointing 
to the object, either by holding steadily m the hand, or better 
by a clamp attached, by which it can be screwed into a tree or 
post, or fixed in the muzzle of a nfle, The instrament is turned 
on the barrel of the glass till the sun is in the plane passing 
through the two axes of the instrument, and the mirror 4 is 
turned till the bright image of the sun is seen on the screen Æ, 
through a hole left for the purpose in the side gf the tube. On 
looking through the glass the sun’s image is seen, and by then 
slightly rotating the instrument or moving the mirror, is made to 
cover*the object. The mirror Æ 1s connected not directly to the 
body of the instrument, but to a lever Z, on which it works 
stiffly, soas to retain any position in which it is placed, Lever 
8 works easily and has a limited range of motion, to one end of 
which it is pressed by a spring; slight pressure with the finger 
moves it and its attached mirror, so as to throw the light on and 
off the object in a succession of long and short flashes by which 
letters and words may be indicated. Flashes may also be given 
by moving the instrument if held in the hand. . 

The above i&troment answers well for all positions of the 
sun except whenevery low? behind the observers back. For 
this case another mirror js provided by which the light is 
reflected on to mirror 4, 

The Mstrameng, which is made by Cook and Sons, York, was 
exhibited. It was favourably criticised by the president, Prof. 
W, G. Adams, F. Galton, and others, 


SELENIUM AND THE PHOTOPHONE * 


e 

JN bringing before you some discoveries made by Mr, Sumner 
Tainter and myself, which hawe resulted in the construction 
of apparatus for the production and reprodugion of sound by 
means of light, it is necessary to explain the siate of knowledge 
which formed the starting point of our exptriments. I shall 
first describe the remarkable substance selenium, and the manipu- 
lations devised by various iments ; but thg final result of our 
researches has evidenced the’ class of substances sensitive to light 
vibrations, until we can propound the fact of sensitiveness being 
a general property of all matter, We have found this property 
in gold, silver, platinum, iron, steel, brass, copper, zinc, lead, 
pera German silver, Jenkin’s metal, Babbitt’s metal, ivory, 
celluloid, gutta-percha, hard rubber, soft vulcanised 1ubber, 
paper, parchment, wood, mica, and silvered glass ; and the only 
substances from which we have not obtained results are carbon 
and thin microscopic glass. We find that when a vibratory 
beam of light falls upon these substances they emit sounds—the 
pitch of which depends upon the frequency of the vibratory 
change in the light. We find further that, when we control the 
form or character of the light-vibration on selenium, and 
probably on the other substances, we contral the quality of the 
sound aud obtain all varieties of articulate speech. We can 
thus, without a conducting wire as in electric telephony, speak 
from station to station, wherever we can project a beam of light, 
We have not opportunity of testing the limit to which this 
photophonic influence can be extended, but we have spoken to 
and from points 213 metres apart; and there seems no reason to 
doubt that the results will be obtained at whate%er distance a 
beam of light can be flashed from one observatory to another, 
The necessary privacy of our experiments hitherto has alone 
ted any attempts at determining the extreme distance at 
which this new method of vocal communication will be available. 

I shall now speak of selenium. 

In the year 1817 Berzelius and Gottlieb Gahn made an 
examination of the method of preparing sulphuric acid in 
use at Gripsholm. During the course of this examination, 
they observed in the acid a sediment of a partly reddish, 
partly clear brown colour, which, under the action of the 

owpipe, gave out a peculiar odonr, like that attributed 
by Klaproth to tellurium. As tellurium was a substance of 
extreme rarity, Berzelius attempted its production from this 
deposit ; but he was unable, after many experiments, to obtain 
further indications of its presence. He found plentiful signs of 
sulphur mixed with mercury, copper, zinc, iron, arsenic, and 
lead, but no trace of tellurium, ft was not in the nature of 
Berzelius to be disheartened by this result. In science every 
failure advances the boundary of knowledge as well as every 
success, and Berzelius felt that, if the characteristic odour that 
had been observed did not proceed from tellurium, it might pos- 
sibly indicate the presence of some substance then unknown to 
the chemist. Urged on by this hope he returned with renewed 
ardour to his work. He collected a great quantity of the mate- 
rial, and submitted the whole mass to various chemical processes, 
He succeeded in separating successively the sulphur, the mer- 
cury, the copper, the tin, and the other known substances whose 

resence had been indicated by his tests; and, after all these 
fad been eliminated, there still remained a residue which proved 
upon examination to be what he had been in search of—a new 
elementary substance. The chemical properties of this new 
element were found to resemble those of tellurium in so remark- 
able a degree, that Berzelius gavè to the substance the name of 
“ Selenium,” from the Greck word selene, the moon (‘‘tella- 
rium,” as is well known, being derived from #¢//us, the earth). 

Although tellurium and selenium are alike in many respects, 
they differ in their electrical properties, tellurium being a good 
conductor of electricity, and selenin, as Berzelius showed,a 
non-conductor. Knox discovered, in 1837, that selenium became 
a conductor when fused; and Hittorff, in 1852, showed that it 
conducted, at ordinary tenfperatures, when in one of its allotropic 
forms, When selenium is rapidly cooled from a fused condition 
it is a mon-conductor, In this its vitreous form it is of a dark 
brown colour, almost black by reflected light, having an exceed- 
ingly brilliant surface, In thin films it is transparent, and ap- 
pears of a beautiful ruby red by transmitted light. When 
selenium is cooled from a‘fused cOndition with extreme slowness 
it presents an entirely different appearance, being of a dull lead 
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colour, and having throughout a granulated or crystalline struc- 
ture, and looking like a metal. In this form it is perfectly 
opaque to light, even in very thin films. This variety of selenium 
has long been known as “granular” or “crystalline” selenium, 
or, as Regnault called it, ‘nf&tallic” selenium’ It was selenium 
of this kind that Wittorif found to be a conductor of electricity 
at ordinary tempegtures, He also found that its resistance to 
the passage oftan electrical current diminished continuously by 
heating up to the paint of fusion, and that the resistance suddenl 
increased in passing from the solid tp the liquid condition. It 
was early discovered that exposure to sunlight hastens the change 
of selenium from one allotropic form to another; and this 
observation is significant in the Tight of recent disooveries. 

Although selenium has been known for the last sixty years, it 
has not yet been utilised to any extent in the arts, and it is shll 
considered simply as a chemical curiosity. It 1s usually supplied 
in the form of cylindrical bars. These bars are sometimes 
found to be in the metallic condition ; but more usually they 
are in the vitieous or non-conducting form, It occurred to 
Willoughby Smith that, on account of the high resistance of 
crystalline selenium, it might be usefully employed at the shore 
end of a submarine cable, in his system of testing and signalling 
during the process of submersion. Upon experiment, the 
selenium was foundeto have all the resistance required—some of 
the bais employed m ing as much as 1,400 megohms—a 
resistance equivalent to that which would be offered by a tele- 
graph wire long enough to reach from the earth to the sun ! 
But the resistance was found to be extremely vasiable. Experi- 
ments weie made to ascertain the cause of this variability. Mr, 
May, Mr. Willoughby Smith’s assistant, discovered that the 
resistance was less when the selenium was exposed to light than 
when it was in the dark, 

In order to be certain that temperature had nothing to do 
with the effect, the selenium was placed in a vessel of water, so 
that the light had to pass through from I in, to 2 in. of water 
in order to reach the selenium. The approach of a hghted 
candle was found to be sufficient to cause a marked deflection of 
the needle of the galvanometer connected with the selenium, 
and the lghting of a piece of magnesium wire caused the 
selenium to measure less than half the resistance it did the 
moment before. 

These results were naturally at first received by scientific men 
with some incredulity, but they were verified by Sale, Draper, 
Moss, and others. en selenium is exposed to the action of 
the solar spectrum, the maximum effect is produced, according 
to’ Sale, just outside the red end of the spectrum, in a pomt 
nearly comcident with the maximum of the heat rays; but, 
according to Adams, the maximum effect is pioduced in the 

eensh-yellow or most luminous pait of the spectrum. Lord 
Rosse exposed selenium to the action of non-luminous radia- 
tions from hot bodies, but could pioduce no effect ; whereas a 
thermopile under similar circumstances gave abundant indications 
of a current. He also cut off the heat rays from luminous 
bodies by the interposition of liquid solutions, such as alum, 
between the selenium and the source of light, without affecting 
the power of the light to 1educe the resistance of the selenium ; 
whereas the interposition of these same substances almost com- 

letely neutralized the effect upon the thermopile. Adams 
found that selenium was sensitive to the cold light of the moon, 
and Werner Siemens discovered that, in certain extremely sensi- 
tive varieties of selenium, heat and light produced opposite 
effects, In Siemens’ riments, special ariangements were 
made for the purpose of reducing the resistance of the selen- 
ium employed. Two fine plafinum wires were coiled together 
in the shape of a double flat spiral in the zig-zag shape, 
and were laid upon a plate of mica so that the ‘discs did not 
touch one another, drop of melted selenium was then 
placed upon the platinum wire gement, and a second 
sheet of mica was pressed upon the selenium, so as to cause itto 

read out afd fill the spaces between the wires. Each cell was 
about the size of a silver dime. The selenium cells were then 
placed in a paraffine bath, and exposed for some hours to a tem- 
perature of 210 deg. C., after which they were allowed to cool 
with extreme slowness. The results obtained with these cells 
were very exhaordinary; in some tases the resistance of the 
cells, when exposed to light, was only one-fifteenth of their 
resistance in the dark. % 

Without dwelling farther upon the researches of others, I may 
say that the chief information concerning the effect of light 
upon the'conductivity of selenium will be found under the 
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names of Willoughby Smith, Lieutenant Sale, Draper and 
Moss, Professor W. G. Adams, Lord Rosse, Day, Sabini, 
Dr. Werner Siemens, and Dr, C. W. Siemens, All observations 
by these various authors had been made by means of galvano- 
meters ; but it occurred to me that the telephone, from its ex- 
treme sensitiveness to electrical influences, might be substituted 
with advantage. Upon consideratiog of the subject, however, 
I saw that the experiments could fnot be conducted in the 
ordinary way for the following reasdh :—The law of audibilty 
of the telephone is precisely analogous to the law of electric 
induction. No effect is produced during the passage of a con- 
tinuous and steady current. It is only at the moment of change 
from a stronge: tó a weaker state, or vice versd, that any audible 
effect is proposed, and the amount of effect is exactly proportional 
to the amount of variation m the current. It was, therefore, 
evident that the telephone could only respond to the effect pro- 
duced in selenium at the moment of change from light to dark- 
ness, or vice versa, and that it would be advisable to intermit the 
light with g rapidity, so as to produce a succession of changes 
in the conductivity of the selenium, corresponding in frequency 
to§musical vibrations within the limits of the sense of hearing. 
For I had often noticed that currents of electricity, so feeble as 
to produce scarcely any audible effects from,a telephone when 
the circuit was simply opened or closed, caused very perceptible 
me@sical sounds when the. circuit was rapidly interrupted, and 
that the higher the pitcheof sound the more audible was the 
effect. I was much struck by the idea of producing sound by 
the action of light in this way. Upon farther consideration it 
appeared to me that all the audible effects obtained from varieties 
of electricity could also be produced by variations of light acting 
upon selenium. I saw that the effect could be produced at the 
extreme distance at which selenium would respond to the action 
of a luminous body, but that this distance could be indefinitely 
increased by the use of a parallel beam of light, so that we 
could telephone from one place to another without the necessity 
of a conducting wire between the transmitter and receiver. 
It was evidently necessary, in order to reduce this idea to 
practice, to devise an apparatus to be operated by the voice of 2 
speaker, by which atlons could be produced in a parallel 
beam of light, corresponding to the variations in the air pro- 
duced by the voice. 

I proposed to pass light through a large number of small 
orifices, which might be of any conveniente shape, but were 
preferably in the form of slits. Two similarly perforated 
plates were to be employed. One was to be fixed and the 
other attached to the centre of a diaphragm actuated by the 
voice, so that the vibration of the diaphuagm would cause the 
movable plate to slide to and fro over the surface of the fixed 
plate, thus alternately enlarging and contracting the free orifices 
for the passage of light. In this way the voice of a Bpeaker 
could control the amount of light passed through the perforated 
plates without completely obstructing its passage. This appa- 
ratus was to be placed in the path of a paallel beam of ig t, 
and the undulatory beam emerging from the apparatus could be 
teceived at some distant place upon a lens, or other apparatus, 
by means of which it could be condensed upon a sensitive piece 
of selenium placed in a local cirenit with a telephone and 
galvanic battery. The variations in the light produced by the 
voice of the speaker sh@uld cause corresponding variations in 
the electrical resistance of the selenium employed; and the 
telephone in circuit with it should repréduce audibly the tones 
and articulations of the speaker’s voice. I obtamed some 
selenium for the se of producing the apparatus shown, but 
found that its resistance was almost infinitely greater than that 
of any telephone that had been constructed, and I was unable to 
obtain any audible effects by the action of light. I belfeved, 
however, that the obstacle could be overcome by devising mecha- 
nical arrangements for reducing tke resistance of the selenium, 
and by constructing special t aes for the purpose. I felt 
so much confidence in this that, in a lecture delivered before the 
Royal Institute of Great Britain, upon May 17, 1878, I announced 
the possibi ity of hearing a shadow by interrupting the action of 
light upon selenium. A few days afterwards my ideas upon this 
subject revived a fresh impetus by the announcemgnt made by 
Mr. Willoughby Smith before the Society of”Telegraph En- 
gineers that he had head the action®of a ray of light falling upon 
a fea crystalline selenium, by listqning toa telephone in circuit 
with it. 

It is not unlikely that the publicity given to Wie speakthg tele- 
phone during the last few years may have suggested to many 
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minds in difterent parts of the world somewhat similar ideas to 
my own. 

Altho sound by the 


h the idea of producing and reprodu: 
action of light, as described above, was an entirely original and 
independent conception of my own, I recognise the fact that 
the , knowledge necessary for its conception has been dis- 
seminated throughout the civilised world, and that the idea 
may therefore have occurre to many other minds, The funda- 
mental idea, on which rest the possibility of producing speech 
by the action of light, is the conception of what may be 
termed an undulatory beam of light in contradistinclion to a 
merely intermittent one. By an undulatory beam of light, I 
mean a beam that shines continuously upon the selenium 
receiver, but the intensity of which upon that receiver is subject 
to rapid changes, corresponding to the changes in the vibratory 
movement of a particle of air during the transmission of a sound 
of definite quality through the atmosphere, The curve that 
would graphically represent the changes of Lght would be 
similar in shape to that representing the movement of the air. 
I do not know whether conception had been cleaily real- 
ised by “J. F. W.,” of Kew, or by Mr. Sargent, of Phila- 
delphia ; but to Mr. David Brown, of London, is undoubtedly 
due the honour of having distinctly and independently for- 
mulated the conception, and of having devised apparatus— 
though of a crude nature—for carrying it into execution. et 
is greatly due to the genius and parseverance of my friend, 
Mr. Summer Tainter, of Watertown, Mass., that the problem 
of producing and reproducing sound by the agency of hght 
has at last been successfully solved. The first pomt to 
which we devoted our attention was the reduction of the resis- 
tance of crystalline selenium within manageable limits. The 
resistance of selenium cells employed by former experimenters 
was measured in millions of ohms, and we do not know of any 
record of a selenium cell m ing less than 250,coo ohms in 
the dark. We have succeeded in producing sensitive selenium 
cals measuring only 300 ohms in the dark, and 155 ohms in the 
Heht, All former experimenters seem to have used platinum 
for the conducting part of their selenium cells, excepting Werner 
Siemens, who found that iron and copper might be employed. 
We have also discovered that brass, although chemically acted 
upon by selenium, forms an excellent and convenient material ; 
indeed, we are inclined to believe that the chemical action 
between the brass and selenium has contributed to the low resist- 
ance of our cells by fo an intimate bond of union between 
the selenium and brass. e have observed that melted selenium 
behaves to the other substances as water to a greasy surface, 
and we are inclined to think that when selenium is used in con- 
nection with metals not chemically acted upon by it, the points 
of contact between selenium and the metal offer a considerable 
amount of resistance to the passage ofa galvanic current. By using 
brass we ‘have been enabled to construct a large number of 
selenium cells of different forms. The mode of applying the 
selegium is as follows :—The cell is heated. and, when hot 
enough, a stick of selenium is rubbed over the surface, In order 
to acquire conductivity and sensitiveness, the selenium must next 
undergo a process of ann . 
We simply heat the selenium over a gas stove and observe its 
appearance. When the selenium attains a certain temperature, the 
beautiful reflecting surface becomes dinmmed. A cloudiness gradu- 
ally extends over it, somewhat lıke the film of moisture produced by 
breathing upon a mirrors This appearance gradually increases, and 
the whole su: face is soon seen to be in the metallic, granular, or 
crystalline condition, The cell may then be taken off the stove, and 
cooled in any suitable way, When the heating process is carried 
too far, the crystalline selenium is seen to melt. Our best results 
have een obtained by heating the selenium until it crystallises, 
and continuing the heating until signs of melting appear, when 
the gas is unmediately put ont. e portions that had melted 
instantly recrystallise, and the selenium is found upon cooling to 
be a conductor, and to be sensitive to light. The whole opera- 
tion occupies only afew minutes. This method has not only the 
advantage of being expeditious, but it proves that many of the 
accepted theories on this subject are fallacious, Our new meth 
shows that fusion is unnecessary, that conductivity anc sensitive- 
ness can be“prowuced without long heating and slow cooling ; 
and that crystallisation take place during the heating process. 
We have found that on rempving the source of heat immediately 
on the appearance of the cloudiness, distinct and separate cryst 
can be abserved fader the microscope, which appear like leaden 
snow-flakes on a ground of ruby red. eUpon removing the heat, 
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when crystallisation is fyrther advanced, we perceive under the 
microscope masses of these crystals arranged like basaltic 
columns standing detached from one another, and at a still 

her point of heating the distinct columns are no longer trace- 
able, but the whole mass resemble#metallic pudding-stone, with 
here and there a separate snow-flake, like a fose, on the surface, 
Selemum tals formed during slow cooling gfter fusion present 
an entirely different appearance, showing distinct Mcets. 

We have devised about fifty forms of apparatus for vary- 
ing n beam of Inght in the manner requyed, but only @ 
few typical varieties need shown. The source of light 
may be controlled, or a steady beam may be modified at 
any point in its path. The beam may be controlled in many 
ways. For instance, it may be polarised, and then affected 
by electrical or magnetic influences in the manner discovered 
by Faraday and’ Dr. Kerr. ‘The beam of polarised light, 
instead of being passed through a liquid, may be reflected from 
the polished pole of an electro-magnet. Another method of 
affecting a beam of light is to pass it through a lens of variable 
focus, I observe that a lens of this kind has been invented in 
France by Dr. Cusco, and 1s fully described in a fecent paper i 
La Nature; but Mr. Tater end. I bave used such a lens in our 
experiments for months past. The best and simplest form of 
apparatus for producing the effeot remains toebe described. This 
consists of a plane mirror of flexible material—such as silvered 
mica or microscope glass. inst the back of this mirror the 
speaker’s voice is directed. e light reflected from this mirror 
is thus thrown,into vibrations corresponding to those of the 
diaphragm dtself. 

In arranging the apparatns for the purpose of reproducing 
sound at a distance any aa source of light may be used, 
but we have experimented chiefly with sunlight. For this pur- 
p se a large beam is concentrated by means of a lens upon. the 
diaphragm mirror, and, after reflection, is again rendered parallel 
by means ofanother lens. The beam is received ata distant station 
upon a parabolic reflector, in the focus of whichis placed a sensitive 
selenium cell, connected in a local circuit with a battery and tele- 
phone, A large number of trials of this apparatus have been 
made with the transmitting and receiving mstruments so far 
apart that sounds could not be heard directly through the air. 
In ilustration I shall deseribe one of the most recent of these 
experiments. Mr, Tainter operated the transmitting instrament, 
which was placed on the top of the Franklin schoolhouse in 
Washington, and the sensitive receiver was arranged in one of 
the windows of my laboratory, 1325 L street, at a distance of 
213 metres. Upon placing the telephone to my ear I heard 
distinctly from the illuminated receiver the words: ‘Mr, Bell, 
if you hear what I say come to the window and wave your hat.” 
In laboratory experiments the transmitting and receiving instru- 
ments are necessarily within earshot of one another, and we 
have, therefore, been accustomed to pooling the electric circuit 
connected | th the selenium receiver, so as to place the tele- 
phones in another room. By such experiments we have found’ 
that articulate speech can be reproduced by the oxyhydrogen 
light, and even by the light of a kerosene lamp. The loudest 
effects obtained from light are produced by rapidly interrupting 
the beam by the perforated disk. The great advantage of this 
form of apparatus for experimental work is the noiselessness of 
its rotation, admitting the close approach of the receiver without 
interfering with the audibility of the effect heard from the latter ; 
for it will be understood that musical tones are emitted from the 
receiver when no sound is made at the transmitter. A silent 
motion thus produces a sound. In this way musical tones have 
been heard even from the hgh? of a candle. When distant 
effects are sought another apparatus is used. By placing an 
opaque screen near the rotating disk the beam can be entirely 
cut off by a slight motion of the band, and musical signals, like 
the dots and dashes of the Morse telegraph code, can thus be 
produced at the distant receiving station, - 

We have made experiments, with the object of* ascertaining 
the nature of the rays that affect selenium, For this purpose we 
have placed in the path of °an intermittent beam various absorb- 
ing substances. Prof, Cross has been kind enough to give me 
his assistauce in conducting these experiments, When a solu- 
tion of alum or bisulphide of carbon, is employed, the loudness 
of the sound produced by the intermittent beam is very slightly 
diminished ; but a solution of iodine ın bisulphide of caibon cuts 
off most, but not all, of thè audibfe effect. Even an apparently 
opaque sheet ot hard rubber does not entirely do this, When 
the sheet of hard rubber was held near the disk interkupter the 


7 


Sept. 23, 1880] 





rotation of the disk interrupted what was then an invisible beam, 
which passed over a space of about twelvt feet before it reached 
ithe lens which finally concentrated it upon the selenium cell. A 
faint but perfectly perceptible musical tone was heard from the 
telephone connected with tha@selenium. This could be inter- 
rupted at will by placing the hand in the path of the invisible 
beam, It would be premature, without further experiments, to 
speculate too much concerning the nature of these invisible rays ; 
but it is difficult to Relieve that they can be bent rays, as the 
effect is produced through two sheets of hard rubber containing 
between them a saturated solution ôf alum. Although effects 
are produced as above shown by forms of radiant energy which 
are invisible, we have named the apparatus for the production and 
reproduction of sound in this way ‘‘the photophone,” because 
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SCIENTIFIC SERIALS 


THE Quarterly Journal of Microscopical Science, July, con- 
tains—F, M. Balfour, on the stiucture and homologies of the 
germinal layers of the embryo (with woodcuts), —On Hubrecht’s 
researches on the nervous system of nemertines (with a plate) 
abstract of.—A. G. Bourne, on the strycture of the nephridia of 
the medicinal leech (with two pig Pict Ray Lankester, 
on intra-epithelial capillaries in the iftegument of the medicinal 
leech- (with a plate); and on the connective and vasifactive 
tissues of the same (with two plates).—-Dr. H. Gibbes, on the 
use of the Wenham binocular with high powers,—On the 
structure of the spermatozoon.—P, H. Carpenter, on some 
disputed points in Echinoderm morphology.—Prof. Pouchet, on 


4 an ordinary beam of light contains the rays which are operative, 
v Tt is a well-known fact that the molecular disturbance pro- 
3 duced in a mass of iron by the magnetising influence of inter- 
À mittent electrical current can be observed as sound by placing 

` the ear in close contact with the iron. It occurred to us that 


the ongin of the red-blood corpuscles (translated from the Revue 
Scientifigue).—Prof. Ray Lankester, on Lunnocodium sowerbii, a 
new trachomedusa inhabiting fresh water (with woodcuts and 
two plates) [for an abstract vide NATURE, vol. xxit, p. 147].— 
Notes and memoranda,— Py oceedings of the Dublin Microscopical 


the molecular disturbance produced in crystalline selenium by 
the action of am intermittent beam of light should be andible in 
a similar manner without the aid of a telephone or battery. 
Many experiments were made to verify this theory without 
definite results, Thg anomalous,behaviour of the hard rubber 
screen suggested the thought of listening to it also. This ex- 
periment was tried with extraordinary success. I eld the sheet 
in close contact with my ear, while a beam of intermittent light 
was focussed upon ioy a lens. A distinct mysical note was 
immediately heard, e found the effect intensified by arrang- 
ing the sheet of hard rubber as a diaphragm, and listening 
through a heafing-tube. We then tried the crystalline selenium 
in the form of a thm disk, and obtained a similar, but less in- 
tense eflect. The other substances which I enumerated at the 
beginning of my address were now successively tried in the form 
of thin disks, and sounds were obtained from all but carbon and 
thin glass. We found hard rubber to produce a louder sound 
than any other substance we tried, excepting antimony, and 
paper and mica to produce the weakest sounds. On the whole 
we feel warranted im announcing as our conclusion that sounds 
can be produced by the action of a variable light from sub- 
stances of all kinds, when in the form of thin diaphragms. We 
have heard from interrupted sunlight very perceptible musical 
tones through tubes of ordinary = ay rubber, of brass, and 
of wood. These were all the matenals at hand in tubular form, 
and we bave had no opportumity since of extending these 
observations to other substances. 

I am extremely glad that I have the opportunity of making the 
first publication of these researches before a scientific society, for 
it is from scientific men that my work of the last six years has 
received its earliest and kindest recognition, I gratefully re- 
member the encouragement which I recerved from the late Prof. 
Henry at a time when the speaking telephone existed only in 
theory. Indeed, it is greatly due to the stimulus of his appre- 
ciation that the telephone became an accomplished fact. I can- 
not state too highly also the advantage I-received in prélminsry 
experiments on sound vibrations in this building from Prof, 
Cross, and near here from my valued friend Dr. Clarence J 
Blake. 
electrical speech, the American Academy of Arts and Sciences, 
the Philosophical Society of Washington, and the Essex Insti- 
tute of Salem, recognised the reality of the results and honoured 
me by their congratulations, The public interest, L think, was 
first awakened by the judgment of the very eminent scientific 
men before whom the telephone*was exhibited in Philadelphia, 
and by the address of Sir William Thomson before the British 
Association for the Advancement of Science. 

At a ‘later period, when even practical telegraphists con- 
sidered the telephone as a mere scientific toy, Prof. John Peirce, 
Prof. Eli W. Blake, Dr. Channing, Mr. Clarke, and Mr. Jones, 
of Providences Rhode Island, devoted themselves to a series of 
experiments for the: purpose of assisting me in making the 
telephone of practical utility; and tey communicated to me 
from time to time theresult of their experiments with a kindness 
and generosity I can never forget. It is not only pleasant to 
remember these things, and to speak of them, but ıt is a duty 
to repeat them, as they give a practical refutation to the} often 
repeated stories of the blindness of scientific men to unaccredited 
novelties, and of their jealousy $f unknown inventors who dare 
to enter the charmed circle of science. I trust that the scientific 
favour whigh was so readily accorded to the telephone may be 
extended by you to this new clatmant—the photophone. 
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When the public were incredulous of the possibility of 
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i Revue d’ Anthropologie, tome iii, fascic. 3 oh Lee d 
Delbos, of Nancy, gives a brief report of the discovery, made 
in 1869, of a number of human skeletons in the loam beds of 
Bolwiller (Haut-Rhin). His paper, which describes the general 
geognostic character of the soil in which these remains were 
found, is followed by a detailed description, by Dr, René Col- 
lignow, of each of the seven distinct skeletons that have been 
recovered. Of these, five were adult males, two females, and 
one a child of about seven. In general characteristics they 
resemble the Cannstatt remams,—Dr, Bérenger-Féraud, whose 
position in Senegal as Médecin-en-chef de la Marine gave him 
favourable opportunities of studying the habits of the natives, 
has drawn up an interesting report of all that is known on the, 
spot in regard to the mysterious sect of the Simos, which exer- 
cises an important influence on the tiibes of the west coasts of 
Africa, from Cape Vert as far as the Gabon settlements on the 
equator. The Simo of these regions is the dreaded Mombo- 
Yombo of other races.—Dr. Gustave Lagneau’s paper, “De 
quelques Dates reculdes,” 18 a scholarly dissertation on the com- 
munity of race traceable in the Belge, Galli, and Germani, and 
on the evidence supplied in reference to the period of their 
immigration into Keltic lands by the introductign of a dolicho- 
cephalic character, in addition to the purely brachycephalic type 
observable in the skulls of Keltic and Kimmenian races. Indis- 
cussing the question of the occupation of Westen Europe by 
Iberians, M. Lagnean enters at length into the historical and 
anthropological grounds for accepting the testimony of Plato 
and others as to the defeat of those tribes by a powerful race, 
the Atlante, and the existence of a great western continent, or 
archipelago, the submerged Atlantis, from which the latter 
peoples e their inroads on West Africa and West Europse.— 
M. Martinet’s enumeration of the prehistoric monuments of 
Berry deserves special notice for the interesting information 
it supplies in reference to the so-called ‘‘ Mardelles,” a kind of 
conically shaped excavations, the purport of which has not been 
determined, and which, although found elsewhere, ag in Nor- 
mandy, Provence, &c., 1s of exceptional frequency in Berry, 
where between 300 and 49p have been explored. In diameter 
they vary from 20 to 100 metres, in depth from 50 centimetres 
to 8 metres. Traces of ashes, calcined anjmal bones, and coarse 
tsherds, with a few broken fimts, have been found at the 
ttom of these depressions, of which several are generally 
ranged in a line near natural or artifically constructed caverns. 


Journal de Physigtte, August -Experimental researcheg on 
rotatory polarisation in gases, by M. H. Becquerel.—Magnetic 
roiatory power of liquids and of their vapours, by M. Bichat.— 
Experiments on flames, by M. Neyreneuf. 

Journal of the Franklin Institute, August.—The limitations 
of the steam-engine, by W. D. Marks.—Iconomical cut-off in 
steam-engines, by S. W. Robinson,—The involute of the cir- 
cumference of a circle, by J. J. Skinner,.—Holman’s new com- 
pressorium gnd moist chamber, by J. A. Ryder. 
o Rivista Sctentifico-Industriale, No, 15, Augus® 19—Perlodic 
spontaneous movement of the stamerf of Rute bracteosa, D.C., 
and of, Smyrnum rotundifolum, by Dr. Macchiati,—Synthesis 
of meteorological observations in Modica and Syracuse on the 
fall of meteoric powders, from the end of 18g8 to April 16, 
1880, by Prof. Lancetta. e 

No. 16, August 31.—On types of rocks, by Prof. de Stefani. 
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PARIS 

Academy of Sciendes, September 13.—M. Edm. Becquerel 
in the chair.—The following pgpers were read :—Observations 
of Faye’s comet and of comet 4 1880 (Schaberle) at Paris 
Observatory with the equatorial gf the western tower, by M. 
Bigourdan.—On the probable orbital motion of some binary 
systems of the southern heavens, by M. Cruls, This is from the 

perial Observatory at Rio; and the antlbr’sgdata are com- 
Jac with those of Sir J. Herschel at the Cape, and Capt. 
Ri 


—New apparatus for the electric light.—Parallelogram of forces, 
by Prof cetta.—Further contributions to the Aphides of 
Sardinia; description of three new species, by Prof. Macchiati. 


Atti della R. Accademia dei Lincei, Jane—On an apparatus 
for determining the mechanical equivalent of heat, by Dr. 
Bartolii—On the laws of galvanic polarisation, by the same,— 
On e*human skeleton of the age of stone in the Roman province, 
by Dr. Incoronato.—Li jimestone of Gozzano, and its fossils, 
by Dr. Parona.—-Works on the Tiber, and varied conditions of the 
Roman land, by S. Ponzi.—Reply to S. Ferrmrs observations 
relating to anomalous induction of a magnetic declinomete:), 

y Prof. Keller.—On the mechanism of movements of the iris, 
by S. Morizzia.—On some derivatives of natural and synthetic 
thymul, by Professors Paterno and Canzonesi.—Analysis of an 
augite of Lazio, by Dr. Piccinii—Chemical researches on the 
lava of Montecompatri, &c., by Dr. Mauro.—On the heema- 
topoetic function, by SS. Tizzoni and Filetii—On the diffusion 
of the metals of cerite, by S. Cossa,—On tungstate of didymium, 

the same.— On a proposition of Jacobi, by S. Siacci.—On a 

ss of differential equations integrable by elliptic functions, by 
S. Brioschi.— Verification and use of a new formula for calculation 
of planetary perturbations, by S. De Gasparis. : 

Rendiconto delle Sessioni dell’ Accademia delle Scienze dell’ 
Istitute ds Bologna, 1879-80.—We note here the following j— 
On the placenta of cartilaginous fishes and: mammalia, and its 
applications in zoological taxonomy and anthropogeny, by Prof. 
Ercolani.—-Variations of human temperature ting from 
bodily movements, by Prof, Villarii—Dimensions of the electric 
spark of condensers, by the same.—On variation of length due 
to magnetism, by Prof. Righi—On some products of decom- 
position of albumen at the temperature of the human body, and 
at slightly lower temperatures, by Prof. Selmi.—On the singular 
verticillate configuration of lamin of crystalline snow, &c., by 
Prof, Bombicci.—On a case of permanent polmıty in a magnet 
opposite to that of the inducing helix, by Prof, Righi.—Laws 
relative to the dimensions of electric sparks of condensers, 
by Prof. Villarii—Investigation of phosphorus in the urine in 
cases of poisoning, and products which may occur, by Prof. 
Selmi.—A mercury pneumatic machine with double action, by 
S. Liuzzi.—Verification of ptomaines in most cases of chemico- 
legal investigation, and formation of some of them, of poisonous 
nature, in animalsubstances kept three years in spirits, by Prof. 
Gianetti. — On the principal changes in the course of the Po, and 
means of obviating disaster threatened by it, by Dr. Predieri.— 
On the intimate structure of the eyes of Diptera, and on the 
eyes of blind Talpa, by Prof. Ciaccio. (This Rendiconto con- 
tains a considerable number of papers relating to anatomy and 
local geology.) 


Reale Istituto Lombardo di Scienze e Lettere, Rendiconti, 
Vol. xii., fasc. xv., July 15.—Outlines of a Government 
sanitary organisation, by Dr. Zucchii—On the theory of 
halficinations, by Prof. Tamburini.—Triassic fossils of the 
African Alps, by S. De StefaniiThe learned friends of 

Voita, b 


cob at Poonah.—Spectroscopic researche$ on some stars not 
itherto studied, by M, Cruls. This relates f stars in the Bee, 
the Cross, and the Centaur.—On some solar phenomena observed 
at Nice, by M. Thollon. He gives several sketches of the 
spectral phenomena of protuberances, &c. He does not hesitate 
to say that every movement of the solar surface having, along 
the line of observation, a component which is not m#/, causes a 
displacement of the spectral lines. It is also extremely probable, 
but not certain, that every displacement of a line corresponds to 
a movement.—On the law of electromagnetic machines (con- 
tinued), by M. Joubert. With a given inteħsity of field, what- 
ever the other conditions in which the machine works, from the 
moment when it gives maximum work, the retardation is equal 
to fof the entire period; the intensity is constant and equal to the 
quotient by 2 of the absolutemaximum of igtensity ; the electro- 
magnetic work is proportional to the velocity; and the velocity is 
in a constant ratio to the resistance.—On boroduodecitungstic 
acid and its salts of potassrum, by M, Klein. —On the subcutaneous 
lymphatics of „the python of Séba, by M. Jourdain. The 
arrangement presents an evident similarity to that in Teleosteans 
(a ventral trunk and two lateral ones, &c.). When the direction 
of circulation of lymph has been ascertained, it will probably be 
found the same in ee eee in the Lake of Tiberias 
(Syria), in May, 1880, by M. Lortet, The surface of the lake 
is 212 m, under that of the Mediterranean, but probably was 
at one time level with it; the greatest depth met with was 
about 250 m. at the northern extremity. It was thought that the 
waters, formerly saline, had probably contained special animal 
forms, traces of which mig t still be found at great depths. 
Some twelve species of fishes were met with, and some new 
forms. Chromis preponderated ; indeed, they swarm in the lake. 
Twelve forms of mollusca were met with, some new species. 
The Melanopsis and Āfelania were of marme character, At the 
borders of the lake were some shrimps, crabs, and tortoises, 
Diatoms, foraminifera, &c., were obtained in the fine slime of 
the bottom, but no algee or coniferæ were met with (the water 
indeed was brackish, and had a temperature of + 24°; that at 
the bottom was not more brackish than that at the snrface).—-On 
the ‘existence in Soudan of wild vines with herbaceous stem, 
vigorous roots, and eatable fruit, by M. Lécard.—On a thunder- 
storm observed at Laigle (Orne) on August 6, 1880, by M. 
Royer. During an hour and a half he counted 4,700 flashes, or 
about 53 a minute. Sometimes there were 100 a minute. The 
storm lasted two hours in all. The lightning struck twice, viz., 
a house and a poplar-tree, 
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e LANDSLIPS 


FEW disagter’ impress the mind so vividly with human 

helplessness as those that arise from disturbance of 
the solid ground beneath our feet, The most devastating 
hurricane can in some measure be foreseen and provided 
against, Skill and foresight continually do battle with 
the fury of the waves, and prove on the whole victorious. 
We are so familiar with the restlessness of air and ocean 
that the havoc wrought by these elemental powers does 
not carry with it the sense of aught unusual or against 
which we may not, hope successfully to contend. But to 
find that the earth beneath us, to which we have, 
consciously or” not, trusted as the only stable feature in 
our landscape, gives way in a moment of unsuspicious 
calm, that the evewasting hills are themselves perishable 
like everything else, that ruin and death may in an 
instant overwhelm alike scenes of sylvan quiet and of 
active human industry, brings to the mind that practically 
experiences the sensation a horror to which there is 
hardly any parallel in the long list of calamities that thin 
the ranks of mankind. 

Terrestrial commotions of this nature are obviously 
divisible into two classes. There are first tremors, of 
which the far-reaching and destructive earthquake is the 
most signal example. Much has been said and written 
about the cause of earthquakes, but we are still far from 
a satisfactory solution of the problem. Probably more 
causes than one conspire at different times to produce the 
impulse which sets the earth-wave in motion. But what- 
ever may be their‘ nurture and origin, these operations 
belong to that large class in which the internal tempe- 
rature of the planet, with the results of its reactions and 
its diminution is the chief factor. In the second place 
come the disturbances arising from the working of the 
different agents which are set in motion by the direct 
influence of the sun. Among these the operations of 
running water are by far the most important. 

There can be no doubt that it is in this second class of 
phenomena that, the melancholy catastrophe at Naini 
Tal must be placed. In various ways the action of 
running water disturbs the equilibrium of large masses 
of rock at the surface. The frequent undermining of 
its banks by,a rivulet or river, with the consequent fall 
of slices of earth or rock into the stream, is a familiar 
illustration. The dislocation and dislodgment of portions 
of cliffs by the wedging influence of frozen water is 
another common example. But the most extensive 
changes of this kind arise from the influence of water 
underneath the surface, where the geological structure of 
the ground happens to be favourable. T rickling through 
the” pores, joints, and ‘fissures of rocks, rain or melted 
snow makes underground channels for itself. In the 
course of its progress it sometimes dissolves away large 
quantities of stone, or Joosens and carries away in 
mechanical suspension the minuter particles of rocks. 
When this abstraction of materials takes place along a 
subterranean slope, the lowersend of. which comes out on 
the side or bottom of a valley, the effect is to enfeeble 
the support of the mass of rock resting upon the slope. 


VoL. XxX1I1.—No. 570 ò 
e 


e ls 





505 





Eventually this overlying mass may by gravitation break 
off from its floor and slide down into the valley below. 
Or should an open porous layer form the platform on 
which the side of the valley or cliff rests, copious rain 
may so saturate it as to loosen the cohesion of the super- 
incumbent mass, which, when itsAveight overcomes that 
cohesion, is launched forward int€ the low ground below it. 
The ‘saturated stratum may be compared to the grease 
put upon the beams on which a ship is launched from the 
building-yard. , The moisture lubricates the bottom of the 
overlying rock and allows it to slide down. Such “ land- 
slips,’ as they are termed, are of common occurrence in 
countries with a copious rainfall, where the ground is 
uneven and rests on rocks containing easily permeable 
strata intercalated among others of a more impervious 
kind. The dislodged mass rushes down with irresistible 
impetus, breaking up into tumultuous piles of ruin, under 
which woods, meadows, gardens, fields, hpuses, and their 
inhabitants are almost instantly overwhelmed. 

Every summer tourist whose wanderings have led him 
round the coasts of these islands is doubtless familiar 
with tracts of landslip, some comparatively recent, others 
so ancient as to go back far beyond the times of tradition 
or of local history. He will remember how in localities 
where the scenery would otherwise be of the tamest kind, 
the ground has been thrown into picturesque knolls and 
crags, with little glens and valleys winding through them, * 
how the gathered drainage tumbles over miniature falls 
or collects into diminutive tarns which, in all save size, 
remind him of mountain lakes, and how over the whole 
scene the kindly hand of nature has spread her verdure, 
healing the scars of the original catastrophe by hanging 
festoons of ferns and mosses over the shattered rock, 
smoothing and carpeting with velvet turf the once naked 
floors of loose detritus, and scattering over dingle and 
den a pleasant shade of copsewood. The under cliffs of the 
Isle of Wight and other parts of the south coast, the clay 
cliffs of Sheppey and Yorkshire, the northern sea-front of 
the Antrim coast, the shores of Skye and adjacent islands 
of the Inner Hebrides furnish admirable illustrations of 
every stage in this history, from the raw wound of last 
year to the fairy-like scenery which conceals the landslips 
of remote centuries, 

Fortunately in Britain we have no harrowing chronicle 
of human death connected with the story of our landslips. 
Yet these have not beeg without occasional loss of life, 
and sometimes considerable destruction of property. It 
has been estimated that the coast of* Yorkshire between 
Spurn Point and Flamborough Head loses about 2} 
yards annually, dice after slice of the clay cliff slipping 
down to the beach, where it is readily attacked and 
removed by the waves. The clay cliffs of the Isle of 
Sheppey suffer similar rapid removal, while the chalk 
cliffs of the Isle of Thanet have had a yearly loss of three 
feet. From fields that were ploughed and sown with 
corn in spring segments slip down, so that in these 
detached portions the crop may be seen ripening half 
wag down, the cliff. In the well-known landslip of 
Jgecember, 1839, near Lyme Regis, a strip ef chalk cliff 
three-quarters of a mile long, 240 feet broad, and from 
100 to°150 feet high was undermfhed by the descent of 
continuous heavy rain and the saturatid§e of a ¢hick 
deposit of loose sand usderneath. It consequently slid 
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bodily forward on the beach, breaking up into segments 
in its progress, and carrying fields, trees, and houses 
along with it. Unquestionably the most appalling disaster 
of the kind which has happened in recent times was the 
celebrated Fall of the Rossberg in 1806, a mountain 
lyink behind the Rigi, ¥nd composed like it of sandstone 
and conglomerate. In™“this case also there had been 
much previous heavy rain, which, filtering along a perous 
sandy bed inclined at a steep angle towards the valley, 
undermined the support of the overlying thick sheet of 
massive conglomerate. The whole hull-side gave way 
and several villages and hamlets, with somewhere between 
800 and goo people, were buried under the ruins. To this 
day the scar on the slope of the mountain is unhealed, 
and the piles of huge angular blocks, even to the furtber 
side of the valley, remain as memorials of the homesteads 
and villagers that le buried below. 

The recent catastrophe at Naini Tal is another illustra- 
tion of the same geological process. The locality is 
situated on the soft Tertiary deposits which flank the 
sub-metamorphic and more ancient crystalline rocks of 
the Himalaya range that towers behind. It possesses 
one of the few known sheets of water on the Hima- 
layan slopes, nestling among irregularly shaped hills. 
There is every reason to believe that these hills have 
derived their present contour not only from extensive 

“denudation by the heavy rainfall, but also from the 
-operation of former landslips, and that the lake itself, 
to which the place has owed so much of its attractiveness, 
lies in a hollow formed by the same cause. It has been 
suggested that the late accident arose from the cutting of 
a roadway along the base of the hill. But this seems an 
altogether improbable and unnecessary supposition. The 
structure of thé ground is itself sufficient to account for 
landslips, apart altogether from the mere superficial inter- 
ference of any road-making. According to the telegraphic 
reports there had been a particularly heavy rain, no less 
than twenty-five inches having fallen in forty hours. The 
annual rainfall at Nami Tal is stated to be ninety inches, 
so that more than a quarter of the whole yearly rain fell 
in less than two days. But this year, at least, the rainfall 
mist have been greater, for Mr. Commissioner Taylor, 
who was charged with the care of the roads in the district 
and met his death in the recent catastrophe, wrote on 
August 17 last that eighty inches of rain had fallen in the 
previous two months, By such g violent downpour the 
loose soil is swept off the suface, deep gashes are cut 
down the slopes, and every streamlet and river is converted 
into a torrent of liquid mud. But the furrowed soils and 
zocks likewise absorb much moisture. The water launched 
in such a deluge over the ground soaks at once into the 
more permeable gravelly layers and saturates them. 
When these are inclined towards lower ground and 
covered with heavy masses of earth or rock, the conditions 
for the production of landslips are supplied to the full. 
And such seems to have been the case in this melancholy 
Indian disaster. 

The question arises, Can any steps be taker to gu&rd 
against a refttition of the calamity? We may take it fog 
granted that Naini Tal, in spite of its recent visitation, 
will continue tp be a favourite resort from the arid plains 
below. ThéShance of an occasional destructive landslip 
will not deter men from coming year after year to gain 
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renewed health and rgst in the pure air of these uplands. 
It is obviously impossible to prevent landslips, except 
such minor falls as could ngt do any extensive damage. 
The only resource is to fix the sites of stations and houses 
on such spots as will either be free fromerisk of accident 
or on which the risk will be reduced§to a minimum. 
This is mainly a geological question, but it is evidently 
one of the utmost social importance. ° Among the able 
staff of the Geological Survey of India there is no doubt 
an officer whose services could be made available to 
examine and report upon the structure of the ground at 
Naini Tal with special reference to this question. There 
ought to be first a careful inquiry into the details of the 
causes that led to the recent sad event, and with the 


experience thus gained a further inqujry into the safety . 


of the other parts of the settlement and of other hill- 
stations similarly placed. Even in a district liable to 
destructive landslips sites for houses can probably be so 
chosen and defended as to be practigally exempt from 
liability to such calamitous visitations as that which we 
now so heartily deplore. The prodigious amount of rain 
which in a feyv days or hours deluges the ground in these 
regions presents an engineering problem which demands 
actual Indian experience on the part of thoge who would 
successfully grapple with it. Neither geologists nor 
engineers accustomed only to the comparatively mild 
rain-storms of Europe can probably realise the magnitude 
of the difficulty which such disasters as that of Naini Tal 
presents for their consideration. 





ARCTIC NEWS 


T past week has been an unusually interesting one 
so far as Arctic matters are concerned. First of 
all we have tidings of the return of the Franklin Search 
Expedition, sent out from the United States about two 
years ago, to follow up and unearth if possible some 
important relics of the Franklin expedition, said to exist 
among the Eskimo. It may be remembered that up- 
wards of two years ago news reached this country that 
Mr. Barry, the mate of an American whaler, was told by 
some Nechelli Eskimo whom he met at Whale Point, 
Hudson's Bay, that some spoons with Franklin’s crest 
upon them, possessed by the Eskimo, weré received froma 
party of white men who passed a winter near their settle- 
ment, where they all died; and that these men left a 
number of books with writing in them, which were 
buried. The tale seemed very doubtful, and those 
best acquainted with the history of Franklin search 
expeditions considered that it was scarcely necessary to act 
on the gossip of the Eskimo. However, the people of the 
United States, who have all along manifested a generous 
enthusiasm in behalf of the Franklin expedition, thought 
otherwise, and by private enterprise an expedition was 
sent out in the summer of 1878, under Lieyt. Schwatka, 
to follow up the traces indicated by the Eskimo. This 
expedition, after an” absence of two years, has just 
returned, and although the success, so far as its imme- 
diate object is concerned, has not been -great, it has 
evidently been able to make important additions to a 
knowledge of the condition of the inhospitable Arctic 
region traversed, a region rendered classical, if not 
sacred, by the early and terrible work of Frapklin him- 
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self. The following telegram in the New York Herald 
of September 23, from New Bedford, Massachusetts, 
was the first announcemerf of the return of the ex- 
pedition :— a 

“The Franklia Search Expedition, under the command 
of Lieut. Schwatka, have returned here. They have dis- 
covered and brought southward relics of the two British 
po Terror and Erebus, which sailed from London, 
under Sir John Pranklin, in May, 1845. The expedition 
successfully withstood the greatest amount of cold ever 
encountered by white men. During sixteen days of a 
sledge journey, extending over a period of eleven months, 
the average temperature was 100° below freezing point. 
In the summer and autumn of 1879 the expedition made 
a complete search of King William’s Land and the adjoin- 
ing mainland, travelling by the route pursued by the crews 
of the Erebus and Terror in retreating towards Back’s 
River. They burnt [? buried] the bones of all remaining 
above ground; and erected monuments in memory of the 
dead. Their researches have established the fact that the 
records of the Franklin Expedition are beyond recovery. 
They have also arnt that ‘one of Sir Jobn Franklin's 
ships drifted down the Victoria Straits, and was un- 
wittingly scuttled by the Eskimo, who found it off 
Grant Point in 1849. The expedition have brought away 
the remains of Irving, the third officer of the Terror. 
From each spot where graves were found a few tokens 
were selected which may serve to identify those who 
perished there. They also secured a board which may be 
of use in identifying the ship which completed the North- 
West Passage.” 

A few further details have appeared in the subsequent 
numbers of the Herald, but we must await the arrival 
of the paper and the publication of Lieut. Schwatka’s 
narrative for full details. Particulars, we are told, are 
given of the sufferings and hardships endured by Lieut. 
Schwatka’s party, who, however, succeeded in discovering 
relics of the expedition, and learnt from the natives details 
of the sufferings it underwent from cold and starvation. 
The natives related that they sawa small party of officers, 
believed to be the last survivors of the expedition, black 
about the mouths and with no flesh on their bones, 
dragging a boat across the ice, They then disappeared 
from view, and their skeletons were subsequently found 
under the boat and in a tent, a prey to wild beasts, and 
affording evidence that some of them had been eaten by 
their comrades. Lieut. Schwatka’s own party, we are 
told, made a sledge journey of over 2,819 geographical 
miles, mostly across unexplored country, and this consti- 
tutes the longest sledge journey on record, both as to time 
and distance; the men it seems lived like the natives. 
` The sad story of the terrible suffering endured by 105 
men who quitted the Hredus and Terror on April 22, 
1848, ten months after the death of Franklin, is too well 
known from the narrative of the search party in the For 
under M‘Clintock. Ample evidence was found scattered 
along the shores of King William’s Land and Boothia, by 
which they endeavoured to reach the Fish River Settle- 
ments, of the fate of most of the party, many of whom, 
the Eskimo told M‘Clintock, fell down as they walked, 
and had to remain unburied. Lieut. Schwatka’s party 
have done what they could to show respect to what 
remains of the brave and unfortunate band, Unfortu- 
nately no written records of the expedition have been 
found; there was little roone to expect that there would, 
As to the statement about the vessel which completed the 
North-Wést Passage, we suppose this must mean that 
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one of the ships had drifted south-westwards so far as to 
meet with the furthest eastward point reached by Franklin 
in his earlier expeditions. The records of temperature 
will be eagerly looked for by meteorologists ; the degree 
of cold seems to have far exceeded any Arctic temperature 
on record. 4 ` ° 

An unfortunate set-off to Lief. Schwatka’s successful 
return is the news that Capt. Howgate has been again 
compelled to put back in the Gulnare to St. John’s, 
Newfoundland, the vessel being so unsuited for her work 
that the proposed expedition to Lady Franklin Bay has 
had to be abandoned for this year. Capt. Howgate is 
certainly very unfortunate in his Arctic scheme, though 
we ttust he will not be daunted, but will next year be 
able to accomplish the foundation of his Polar colony. 

Further sad news comes from San Francisco of the 
Gordon-Bennett expedition in the Jeannette, which set 
out full of hope not long ago. No tidings can be obtained 
by the whalers of the expedition, and the relief steamer 
Corwin had to return owjng to the severity of the weather. 
There is however no more reason for giving up hope than 
there was in the case of the Payer-Weyprecht expedition, 
which disappeared suddenly off the Novaya Zemlya coast 
in 1872, and returned about two years later with the tidings 
of the discovery of a new Arctic land. This land, Franz 
Josef Land, a telegram from Hammerfest informs us, was 
visited in August by that most daring of yachtsmen, Mr. 
Leigh Smith. He explored to the west as far as 45° E. 
and 80° 20’ N., and sighted land from that point about 
forty miles north-west. No doubt Mr. Leigh Smith’s 
experience this year and Capt. Markham’s in the same 
direction last year, seem to point out that exploration ` 
northwards on the basis of Franz Josef Land is hopeful. 
So long as such exploration is carried on by private enter- 
prise there can be no objection to it, but if Government 
has any funds to spare for Arctic work during the next 
few years, they would be expended to the best advantage 
in enabling this country to join the European and Ame- 
rican concert for the establishment of Polar observing 
stations, from which England is conspicuously absent. 





RODD’S BIRDS OF CORNWALL 4 
The Birds of Cornwail and the Scilly Islands. By the 
late Edward Hearle Rodd. Edited, with an Introduc- 
tion, Appendix, and brief Memoir of the Author, by 
James Edmund Hagting. With Portrait and Map. 
(London: Triibner and Co., 1880.) 
Te addition of another volumé to the already long 
series of works upon the local avifaunas of Great 
Britain is not pérhaps an event of any very great import- 
ance as regards ornithology in general. Yet the nage of 
the late Mr. Edward Hearle Rodd of Penzance is so well 
known to British naturalists, and the county in which his 
observations were made is a land of such special interest, 
that there can be no doubt of the present volume being 
acceptable to a wide circle of readers. š 
At the time of his death it was generally understood 
tat Mr. Rodd had in preparation a general york upon 
the birds of his native county. ẹ This work, however, as 
we are now informed by Mr. Harting, had only so far 
advanced as to “consist of a transcript of various notes 
on the ornithology of Cornwall, comm fcated by the 
author to the pages of the Zoologist arranged in chrono- 
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Togical sequence.” ‘It was obvious,” Mr. Harting re- 
msárks;“ thatin order to render these notes of practical 
utility.it was necessary to re-cast and re-write the whole.” 
This has been ably:executed by the editor, and we have 
now Mr.- Roddis: interesting and original observations, 
whith were continued Aver a period of nearly forty years, 
reduced into method’ aki order. These observations, 
thus re-arranged, occupy the first portion of the present 
vdlume, and- constitute the most important part of it, 
f:ppended to it are more or less contracted reprints of the 
H-yearly reports” which Mr. Rodd was for many years 
atcustomed to contribute to the ¥ournal of the Royal 
Tustitttion ef-Cornwall, containing an account of the 
principal ornithological rarities which had come under his 
notice in each year, and of the additions thus made to the 
list of the Cornish avifauna, The editor has also con- 
siderably increased the value of the volume, especially to 
Cornish naturaljsts, by his Introduction, In this is given 
an account of the previously existing literature on Cornish 
ornithology, beginning in 1478, with the Itinerary of 
William of Worcester and continued down to the present 
period, and constituting a most useful summary of infor- 
mation on the subject. Mr. Harting has likewise appended 
a list of Cornish and provincial names, which will further 
increase the interest of his work. 
The extreme southern and western situation of Corn- 
*wail renders.it one of the first resting-places in spring and 
gne-of the last in autumn of those birds which visit us 
during the summer migration, whilst several well-known 
Continental species, which are scarcely ever found in the 
more eastern parts of Great Britain, occur more or less 
regularly in this remote county. The black redstart, for 
example, so little known to the majority of English ob- 
-servers;. except in its native haunts in Rhineland and 
:Switzeland, is “not uncommon” in Cornwall in the winter 
months; though usually met with in immature dress. An 
adult male, however, in very beautiful plumage was 
«<aptured in December, 1856, in the immediate neighbour- 
hood of Penzance. Another much less-known European 
passerine bird, which has been met. with in no other part 


of the United Kingdom, straggles occasionally into Corn- | 


wall—curiously enough, as it is essentially an eastern 
, species, and might be rather expected.to occur on the 
coasts of Norfolk-and Suffolk. This is the little red- 
` breasted flycatcher: (Muscicapa parva of Bechstein), of 
which a single example in i ture plumage was ob- 
tained near Falmouth in 1863. wo other specimens of 
the same species wére subsequently captured in the Scilly 
Islands. Eastern Europe, as we have already observed, 
-is the trae home .of this little bird, which will be well 
known. to‘such of our readers as have visited Constan- 
tinople, where it is very common .in autumn among the 
¿old walls and ruins. : 
,» Another very interesting visitant to the coasts of Devon 
‘and. Cornwall is the Greater Shearwater (Puffinus major 
‘of Faber) This species is also well known on the Scilly 
‘Islands, where it-goes by the singular name of “ Hack- 
bolt.” Its congener, the Manx..Shearwates (Puffinus 
-anglorusn), i$, still more common on the Cornish coast 
ahd.breeds in Some of the Scilly Islands. But for details 
on these and other pecfiliarly western birds we mut refer 
our “readers. Mr. Rodd’s yolume, which no student of 
the British Omis should fail.to gad to his library, . 
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DEEP-SEA SOUNDING AND DREDGING 


United States Coast and Geodetic Survey, Carlile P. 
Patterson, Superintendent. m A Description and Dis- 
cussion of the Methods and Appliances used on Board 
the U.S. Coast and Geodetic Survey Steamer “ Blake.” 
By Charles D. Sigsbee, Lieut-Commaftder, U.S.N. 
Pp. 192, xli. Plates. (Washington: Gevernment Printing 
Office, 1880.) d e 

HE publication of the “Depths of the Sea” and of 
the ‘Voyage of the Challenger” by Sir Wyville 

Thomson has made the public familiar with the work of 

the English in the exploration of the depths of the ocean. 

But little is known, even in America, of the important 

part which the United States Coast Survey has taken in 

the solution of the problems of the physical geography of 
the sea, The Coast. Survey during the stfperintendence 
of Prof, Bache instituted a series of investigations on the 
physical problems of the. deep sea, qpnnected with the 

Gulf Stream, which have little by little been expanded by 

his successors, Prof. B. Peirce and the Hon. Carlile P. 

Patterson, into the most important hydrographic explora- 

tion yet undertaken by any government. With a wise 

liberality secondary hydrographic scientifc problems, 
mainly of interest to the biologist and geologist, have 
been made a part of the work of the Coast Survey. Thus 
since 1866 the use of the dredge, the trawl, the tangles, 
and of all the apparatus necessary for a thorough explora- 
tion of the fauna of the depths of the sea has become as 
familiar to some of the navy..officers attached to the 

Coast Survey as the use of the sextant or of the 

lead. 

The Coast Survey steamers, Bi, Hassler, and the 
Blake, have acquired a special reputation as deep-sea 
dredgers. The work of the Bd and Hassler is known 
to naturalists mainly from the memoirs of Pourtales. Of 
the results of the Blake only a part has as yet been 
published under the direction of Mr. Alexander Agassiz. 

Not only all naturalists but also hydrographers must 
be interested, in the volume just published respecting the 
equipment of the Blake, a small steamer of only 350 tons 
burthen, which, under the skilful. commands. of Lieut.- 
Commander C. D. Sigsbee and Commander J. R. Bartlett, 
has not only done more rapid but also fdr more accurate 
work than has been accomplished with the old methods 
and appliances of the large men-of-war usually detailed 
for similar work by European governments. 

Lieut-Commander Sigsbee gives in this Report full 
descriptions of the thermometers, the water-cups, the 
salinometers, and of the methods of observing the currents 
in use on the Blake. The most important part -of the 
Report is that devoted to deep-sea sounding. The 
sounding-machine, called a modification of Sir William 
Thomson’s machine for sounding with wire, is known on 
the Blake as the “Sigsbee machine,” and Sir Wil#tam 
Thomson would find it difficult. to recognise in the sound- 
ing machine of the Blake the apparatus he first suggested 
for sounding with piano wire. Throughout the Report the 
results. of Lieut.-Commander.Sigsbee’s inventive.genius 
are evident, from the water-cup to the shot detacher, the 
dredges, the trawls,.the reals, the accumulator, there is 
nothing which he. has not.rendered more useful... His 
enthusiasm, was shared by his..officers,and -their names 
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appear as his co-inventors on tie Plates illustrating 
these different appliances, © 

` The accuracy attained with Sigsbee’s sounding-machine 
is very great, the probable error of sounding with piano 
wire at great depths not exceeding one quarter of one per 
cent. What*the error may be if soundings taken by the 
old methods will duly be known when all the former rope 
soundings have been repeated with wire soundings. 

The last chapters are taken up with descriptions of the 
double trawls, the dredges, and other apparatus for col- 
lecting the animals found at great depths. An account is 
also given of making a haul at great depth and of the 
management of the steel wire rope, first introduced by 
Mr. Agassiz for deep-sea dredging on the Blake, and 
which has done so much to facilitate this class of work on 
vessels of the‘small tonnage of the Blake. 

The Report is fully illustrated with heliotype plates as 
well as with tables showing the manner of recording the 
observations made. 

It is pleasant to notice that the harmony between the 
civilians and the officers was not for an instant disturbed, 
during the three dredging cruises made By the Blake, 
extending fgom the Windward Isles to the Eastern 
extremity of George’s Shoal. 

_ The naturalists on board the Bake were indeed fortunate 

to have as their associates officers whose industry, energy, 
and interest in the work never flagged, and who have now 
attained a proficiency in deep-sea work hardly deemed 
possible three years ago. 


OUR BOOK SHELF 


i, Elements of the Differential Calculus, with Examples 
and Applications: a Text-bcok. By W. E. Byerly, 
Ph.D. (Boston: Ginn and Heath, 1879.) 

ii. An Elementary Treatise on the Differential Calculus, 
Sounded on the Method of Rates or Flexions. By Jobn 
Minot Rice and*W. Woolsey Johnson. Revised Edi- 
tion. (New York: J. Wiley and Sons, 1879.) 


NEARLY five years have passed since we noticed a small 
pamphlet by the authors of (1i.), together with treatises 
on the calculus of Messrs. Buckingham (Chicago) and 
Clark (Cincinnati), and we then remarked upon the 
growing intereft taken in mathematics by American 
students. A further outcome of the same interest is the 
two works now before us. As it is not to be expected that 
such works will take the place in our colleges of the text- 
books already in use amongst English mathematicians, 
seeing that, like our own books, these are greatly indebted 
to the classic works by Duhanel’and Bertrand, we 
shall not dwell at any length upon their merits or demerits. 
Each work under notice is’well done to the extent to 
which it goes, and will furnish the young student with a 
good introduction to the admittedly difficult subject of 
which it treats. 
i.) takes as its foundation the “rigorous use of the 
ddctrine of ,limits,”’ introducing easy tegration at a 
early stage, and has frequent recourse to geometrical 
and mechanical illustration with*a view to making the 
subject of interest. 

(ii.) is the elaboration, in an excellent work, of the 
paper (subsequently a pamphlet) referred to above, which 
was introduced to the notice of English readers by a 
résumé of its contents in the Messenger of Mathematics 
(aneu, ea ey by Mr. Glaisher. 


Both books are effectively got up, and (ii.) is exceedingly 
well prinfed. 
“e 
-s . 
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Spirit-Gravities with Tables. By Thomas Stevenson, 
M.D., &c. (London: John Van Voorst, 1880.) 


DR. STEVENSON has published a series of Tables in 
which the specific gravity of alcohol from roo to o'o5 per 
cent. is given for each difference of o'os per cent. the 
percentages of alcohol by meen and volume, and of 
proof spirit are contained in Tables, The specific 
gravities are given to four places of decimals, The 
Tables are founded on those of Gilpin and Drinkwater, 
and for spirits of less specific gravity than o'8250—~z.¢. 
containing more 89'05 per cent. by weight of alcohol 
—on that of Fownes. 

In an introduction the various Tables hitherto in use 
are discussed ; and various useful data are noted. The 
Tables are cleaily printed, and will be of much service to 
those who are required to analyse alcoholic liquids, 


LETTERS TO THE EDITOR 


(The Editor does not hold himself responsible Jo? opinions expressed 

o by kis correspondents, Neither can he undertake to return, or 

to correspond with the guriters of, rejected manuscripts, No 
notice ts taken of anonymous communications. ] 

[The Edstor urgently requests correspondents to keep their letters as 
short as possible, pressure on hts space ts so great that tt 
is impossible otherwise to ensure the vos painters even of coms 
munications containing interesting and novel facts.] 


Supposed New Island in the Azores 


A REPORT was current in the English and American news- 
papers some weeks ago that a new ishnd had made its appear-* 
ance among the Azores, similar in character to that which came 
up near the extreme western end of St. Michaels in the early 
pait of the century. As I had determined to spend my long 
vacation among these islands, I was curious to witness a pheno- 
menon so interesting and so rare as the birth of a new volcanic 
island, I learn that the report has its foundation in the occur- 
rence of a landslip on the north-east end of St. George. A large 
portion (about 82 alqueiros in extent) of the ląnd at Lapa, near 
the village marked Topo on Vidal’s Chart, lannched itself bodily 
into the sea—that is, mn an almost unbroken mass, to a distance 
of about 300 metres from the mainland. There were a number 
of cattle grazing on the land at the time; these apparently were 
so little affected by the oceurrence that when found they were 
feeding unconcernedly on ‘‘the new island,” as if it been 
associated with their whole existence. A little pa ot the spot 
has been made, and the Director of the Public Works at Vellas, 
the chief town of St. George, was kand enough to give mea map 
of this, the most recent addition to—or perhaps one ought to say 
subtaction from—the Azores, T, E. THORPÈ 





Parthenogenesis in the Coleoptera 


In the “concluding remarks” in his treatise on ‘Wahre 
Parthenogenesis” (1856), yon Siebold says, ‘Es ist daher jetzt 
Aufgabe der Entomologen, nach weiteren Beispielen von Pai thé- 
nogenesis in der Insektenwelt zu forschen’ ; and on the last page 
(237) of his “Beitrage zur Parthenogenesis,” published fifteen 
years later, he expresses the conviction that many facts relating 
to this phenomenen are still to be discovered. The instances of 
true parthenogenesis discussed or referred to in these two works 
relate to insects of the orders Hymenoptera and Lepidogtern, 
and to some crustaceans. Including viviparous agamogenesis, 
however, as parthenogenetic, the orders Hemiptera and Diptera 
also furnish examples of this mode of reproduction; and for its 
occurrence in at least one genus of the Trichoptera I have the 
authority of Mr. R. McLachlan, F.R.S. The possibility of 
parthenogenetic reproduction in the Coleoptera rests only, so far 
as I am aware—see ‘‘Comparative Embryology,” by F. M. 
Belfour, vol. i. p. 64—on the single instance communicated by 
me to this journal last year (Nature, vol. xx. p, 439), and this 
“being so, it seemed desirable to makasure of this pomt by further 
research during the season now almost past. Accorimgiy I 
have this year kept a considerable nutber of females of Gastro- 
physa raphani, laying unimpregnated eggs, with, results 
which have not only confimed the previous® experience, but 
much extended it, as I ay at present in possession: of a living 


510 


NATURE 





beetle reared from a parthenogenetic ovum. With your per- 
mission I shall now endeavour as briefly as possible to give those 
circumstantial details without which a bald statement of results 
would not carry with ıt a rational conviction of the accuracy of 
my observations. . 

From beetles gathered in the beginning of last April I hada 
batch of eggs on the 7th® which hatched ont on the zist of the 
same month, and on MaywI3-15 yielded about thirty pupe, 
which were immediately put into separate vessels, On the zoth— 
22nd appeared the imagines, of which ten subsequently turned 
out to be females, and were placed together in pots, but not before 
the greatly enlarged abdomen had given unmistakable evidence 
of their sex. The first eggs, thiee batches, were laid on June 2 
(so completing the cycle, from egg to in fifty-six days), On 
the 12th of the month I found in one of these batches, consist- 
ing of forty-two eggs, thirteen developed, of which two hatched 
out, the larvæ dying shortly afterwards, Others seemed to have 
partly hatched, but most eventually perished in the shell. At 
this time fertilised eggs were hatching in nine days. It appeared 
to me that several of the thirteen were imperfectly or monstrously 
developed ; one, for example, having only one misshapen (?) 
mandible ; another, excess in number and irregularity in group- 
ing of the eye-sp8ts; &c., &c. Again, on June 17 I found ina 
parcel of (renty iye) eggs, laid June 6-7, sıx which had dgve- 

oped up to the hatching. In the ysual course, at the time of 
hatching, the young larva comes oyt of the shell clear lke 
barley-sugar, but blackens afterwards ; in the case of these par- 
thenogenetac Jarvee which do not hatch out, this blackening takes 
place within the shell. In a third batch, of ove: twenty ; 
laid June 8, I found three eggs similarly developed. In the 
meantime, and afterwards, many dozen batches had been laid, 
In which, however, I did not detect any development. 
- A second experiment miscarried; but E was more successful 
with a third and fourth. From a batch of eggs laid June 5-6 
I derived pupze which on July 8 following I gaea separately in 
pots, and obtained from them thirteen beetles, of which seven 
turned out to be females. About the same tıme I brought in 
from the fields some well-grown larve, the beetles from which 
were isolated immediately after their exclusion, and subsequently 
ylelded eight females. These (seven and eight) were all kept in 
separate pots during the course of the ent. Of the seven 
-no less than five laid eggs which afterwards developed partheno- 
genetically, They laid as many as ten parthenogenetic batches 
among them, but while some of them laid three such batches, 
others laid only one. These were invariably the first batches 
laid, and none of the batches laid subsequently contained any 
viable eggs while the experiment lasted, which was in some cases 
up to the tenth batch. Of the eight beetles of the fourth group, 
only one laid one parthenogenetic egg in its first batch. The 
numbe of parthenogenetic eggs in a batch varied from one to 
seven. In four batches there was only one such egg; in three 
batches five, and in the other four batches two, three, six, and 
sefen respectively. The total eggs in a batch averaged 41°7, 
and as there were thirty-six parthenogenetic, the proportion over 
all was I in 124. However, as may be supposed, the proportion 
in the individual batches varied very much, one small parcel of 
only eleven eggs having as many as five developed. 

In most of these cases also the larvæ perished in the shell. A 
few hatched out more or less compleffly, and died. Two, how- 
ever (of the seven in one batch), were more fortunate. These 
came out on July 29, and for some hours seemed very feeble and 
barely alive. Next morning I found that one, which subse- 
quently took the lead of its fellow in all respects, had crawled 
away under cover, and the other was soon able to follow its 
exagple. I could not find that they had eaten anything till the 
evening of the 31st. After that, however, they throve apace. 
The larger one passed its fust and second moults on the 3rd and 
7th of August, the smaller following it on the 4th and 8th. The 
former pupated on the 14th, and the imago was excluded on the 
zgth. The latter, having pupated, August 15-16, appeared to 
goon well till the time for the exclusion of the beetle, when its 

ther development became arrested, and it died. The survivor 
was weakly at first, and 1ather imperfect always as regards the 
elytra, whigh are somewhat small, and do not close in the middle 


line. It has, fowever, thriven well, and develo that enlarge® 
ment of the abfomen oe to the feaule® Bat up to the 
present (September, 22) it has laid no eggs, nor shown incli- 
nation toward hales placed in the pot with it. 

Whên it be 


e obvious that no more parthenogetietic 8 
were to be obtained from these beet¥&, I placed the arion of 


them in succession in a pot with a (fhe same) male beetle, with 
e e 





the result that most aftétwards laid fruitful in the ordinary 
way. I mention this because it seems to be in contradiction, as 
far as these imsects are concerned, with the statement of von 
Siebold (‘‘ Beitrage,” p. 89): ‘‘ Eg ist nun eine bekannte Sache, 
dass, wenn Insecten-Weibchen vor der ng erst einmal 
Eier zu legen angefangen haben, ihre Manpechen alsdann mit 
ihren verspateten Liebesbezeigangen bei i1hneng nichts mehr 
auszurichten 1m Stande sind.” : 

If now I may be permitted to make a fêw general observa- 
tions on some of the points indicated for furfher inquiry, rather 
than established, by the foregoing experiments, I would say: 
(1) that parthenogenesis seems to occur chiefly in the first-laid 
batches ; (2) that it is peculiar to some females, while others 
appear to be exempt from it; (3) that confinement and domesti- 
cation, as it were, acting hereditarily, which we already know 
so profoundly to affect the generative system in the higher 
animals, appear to favour this mode of reproduction in Gastro- 
hysa raphani; (4) that there are degrees of viability in parthe- 
nogenetic embryos, so that the development beems to be arrested 
chiefly at certain points, as at the hatching of the egg and the 
exclusion of the imago. In this respect the Gastrophysa egg 
behaves very much as the ovum of Bombyx mori is reported to 
do (v. “ Beitrage,” pp. 230-232). (5) Angther point in which 
G. raphani agrees with other parthenogetically reproductive 
arthropods ıs its many-broodedness ina season, There may be 
three or four generations in direct succession in the year, and 
there ıs & constant succession of eggs all the time. In thw 
1t appears to dfffer from any of its allies with which I am ac- 
quaited, (6) Finally, the case of G. raphani would seem to be 
one of true parthenogenesis in its most restricted sense—the 
same beetle which in the unimpregnated state lays sterile eggs, 
with here and there one capable of development, after receiving 
the male element, laying eggs which are fertile and develop in 
the ordinary way. That is to say, the ova are true ova, and not 
pseud-ova or buds, the parent a perfect female and not an 
* Amme” like the summer Aphis, J. A. OSBORNE 

Milford, Letterkenny, Ireland, September 22 





Observations of Aurore on August 12 and 13 


THE finest display was between Io and Ir o'clock on the 
evening of the 12th, when a magnificent corona was formed 
almost exactly on y Cygni At this time the bases of the columns 
on the eastern honzon were distinctly red. Unfortunately the 
spectroscope could not be brought to bear until the aurora had 
faded to a small fraction of its greatest brightness. With a 
very small dispersion (Vogel spectroscope) the spectrum was 
continuous fom W.L. 557 mm. to W.L. 473, with strong traces 
of a finely banded spectrum, terminating abruptly at the great 
line 557. Towards the violet an isolated line was seen and 
measured, 

On the 13th the great line was seen and also traces of the 
others. The measwes may be summarised as follows :— 


Waye-length. Spectroscope. e No of measures. 
557°16 + 0'20 Gıubb aer S 
B27 a aie casa Ss j T, 
AGG O eee: are isi odes a EE i 
473°2 . Vogel ees I 
430 Grubb In middle of field 
434 Vogel neo 0. 1. I 


The Grubb spectroscope has a dispersion of 5° 40’ from C to A. 

The first line was measured with an illuminated micrometer wire, 

the others with the edge of an opaque screen, ‘The Vogel spec- 

troscope has a scale of bright lines with sixty divisions to the 

whole vistble spectrum, RALPH COPELAND 
Lord Lindsay’s Observatory, Dunecht 





Ice at High Temperatures e° 

From Mr. Hannay’s letter (NATURE, vol. xxii. p. 483) and 
from private communications I have received it appears there 
has been a little misconce>'ia.1 as to the manner in which I 
judged of the temperature of the ice in the experiment referred 
to in NATURE, iid., 435. Mr. Hannay’s theory, that the ice 
was protected from the hot glass by an intervening layer of 
vapour, at first occurred to myself and to others as the true 
explanation of the phenomenon, but that this explanation wilt 
not serve in the present case is, I think, proved by the fact that 
a thermometer was imbedded in the ice and rose to tefnperatures 
vapying in different experiments between 120° and 180° C., at 


. ar 
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which points the ice had either all vojatilised or had become 
detached from the bulb. This appears improbable from our 
Peete ideas concerning latent heat, but it 1s nevertheless a fact. 

f I can make the necessary arrangements it is my intention to 
show the experiment at an earfy meeting of the Chemical Society, 
when it will be open to criticism. 

In regard to thé remarks contained in the former part of Mr. 
Hannay’s letftr, I of course did not bring forward the fest 
proposition in my letter as anything new, but merely to show 
that my experimengs confirmed the previous conclusions of others 
on the critical temperature. THOS. CARNELLEY 

Firth College, Sheffield, September 27 





A Peat Bed in the Drift of Oldham 


In NATURĘ, vol. xxii. p. 460, there is a description of a bed, 
or rather beds, of peat in the drift at Oldham, A few days ago 
I had an opportunity of examining the section described by Mr. 
Jas. Nield, and urfder his guidance, but I differ from him in 
opinion as to the age of the peat. The section occurs on the 
steep sloping side of a valley, and just above it there is an 
exposure of sand covered by boulder clay. In my opinion some 
of the latter has simply slipped down, off the sand, on to the 
surface of the peat af a lower level’; or it may have been exca- 
vated and thrown down for the purpose of obtaining the under- 
lying sand. Besides, the principal bed of peat rests on blue silt, 
which again rests on boulder clay. The upper bed of peat 
occurs at one end of the section, and both efids present the 
appearance of a telus of débris from a higher level. Still the 
section is somewhat obscure, though a few hours’ digging at a 
right-angle to its present exposure would probably prove the 
blue silt and peat to be more recent than the boulder clay, 
although the latter is certainly the highest bed in the section as 
at present exposed. However, geologists are indebted to Mr. 
Nield for calling attention to the section, and no doubt he and 
others will take means to prove the true position of the peat, 
which is sure to attract considerable attention, 

G. H. MORTON 

122, London Road, Liverpool, September 18 





Hardening of Steel 


I SHOULD have, had circumstances permitted, thanked Mr, 
Walter R. Brown for his kind response to my letter, ‘‘ Iron and 
Hydrogen” (NATURE, vol. xxii, p. 220), and for the reference to 
Mr. Anderson’s report, with which I was unacquainted. 

The points mentioned by Mr. T. W. Giltay certainly seem 
somewhat to controvert the theory of alloyed hydrogen; but 
thinking over the facts some time ago it struck me that the 
aqueous vapour in the air would be a source for the gas as in 
chilling beneath water. It would be interesting to know whether 
mercury, as commonly used, is not also faintly alloyed with 
hydrogen. 

For my own pagt, Iam inclined to the carbon theory, but the 
facts were biought forward with the idea of seeing them dis- 
cussed, and a somewhat obscure but important subject brought 
to light. IL J. JOHNSTON-LAVIS 





Mosquitos 


SEEING in NATURE, vol. xxii. p. 11, the use of infusion of 
quassia recommended, and being a great martyr to mosquitos, I 
immediately set to work to brew two or three gallons with all 
the energy with which I had already tried many remedies and 
nostrums, 

The basements of nearly all the good houses here in Naples 
are used as stables, and consequently form a great attraction for 
these insect pests. 

This large qħantity of very concentrated infusion was disposed 
of as follows :—The whole of the bed-rgom walls, ceiling, carpet, 
and furniture were gone over with a Lister's vapour carboliser 
containing the solution; sheets and night-dresses wrung out 
and dried before use, body sponged all over, and bed clothes 
te-sprayed with the solution each mght. 

This certainly was a fair trial, but the results after all this 
expense, trouble, bitter lips and mouth yas a complete failure. 

t really seems that the only true protection against mosquitos 
is the curtain with all its inconveniences. 

September 21 H. J- Jouxsron-Lavis 


NATURE 





5II 


GENERAL PITT RIVERS: (LANE FOX) 
ANTHROPOLOGICAL COLLECTION * 


Il. 


UTRIGGERS are very varied in their structure. In 
some canoes there are wi opposite one another, 
one of which does not touch thé water; it is merely a 
balance platform; in some botbutriggers only occasion- 
ally touch the water. It is not improbable that the side- 
lleries of some junks are developed out of balance plat- 
orms, and that the ledges known as the “chains” of 
modern European vessels are of similar ougin. The 
rudder is merely a development of the steering paddle. 
It is still merely a fixed paddle, being worked by an 
operator with his face in the direction in which the boat 
is moving, whilst oars have taken the place of all the 
other paddles of the boat. 

Another senes illustrates the origin of clothing. Clothing 
was derived, no doubt, partly from the development of 
ornaments, being originally entirely ornamental, as a 
large proportion of it still is, even amgngst ourselves, 
and paitly from dual modifications of belts and such 
actoutrements, which served a useful purpose when put 
round the body as corfvenient appliances for hanging 
things to for carriage, A pocket is a luxury which a 
savage does not possess. He has to sling his little neces- 
saries to his belt, or secure them in the lobe of his ear, 
or carry them, to his embarrassment, in his hand. Even 
in Japan the men are obliged to sling their tobacco- 
pouches and pipes from their belts by means of silken 
cords and the beautifully-carved ivory buttons or netsukes, 
so well known in European collections. They have 
pockets only in their sleeves, and these are insufficient. 
The simple cincture is the sole clothing of the Andaman 
Islander. A bunch of pandanus slps is added in front 
in a further stage, and eventually a complete encircling 
fringe is reached. When paper cloth (tappa) has been 
invented, or woven material, this is substituted for the 
fringe, and a kilt is the result. In some parts of Great 
Britain dress has not advanced beyond this stage, or 
rather the primitive form of dress has been adopted as a 
curiosity. The sporran probably represents the original 
dress, the bunch of grass of the Andaman Islander, now 
worn over the kilt instead of as originally next the skin. At 
a further stage, the kilt being found uncomfortable, it was 
fastened together at one spot between the legs, and hence 
arose the idea of trousers, which, through the baggy 
Turkish inexpressibles, gradually developed into their 
present form. id 

The simple cloak of skin or tappa developed gradually 
into coats and various more convenient tight-fitting gar- 
ments, but in all robes of ceremony the savage cloak form 
is stl retained by the most highly civilised races. One 
of the latest additions made to his collection by General 
Pitt Rivers is a series of Britanny caps, showing the 
gradual development of all the strange forms in vogue in 
different districts, by means of the abnormal growth of 
the strings, crown, or front, of one simple type. 

Another series shows the development of drinking- 
vessels of all kinds, staiting from the natural vesse 
found ready to hand, such as human skulls, cocoanut- 
shells, gourds, and horns. From the cocoanut with a 
handle comes the ladle, and hence the spoon, and so on. 

Another series is devoted to the development of musical 
instruments. Wind instruments are modifications derived 
from the horns of animals, spiral shells, reeds, bamboos, 
and bones, From these by gradual steps are attained 
th® trumpet and spiral brass instruments, the curl of 
which probably came from the spiral shea; “also pan- 
pipes, and hence oigans, and fiftes. As bearing on the 
origineof the bagpipes is exhibied a bag and whistle 
carried by Indians of the north-west coag, of America 
to imitate the call of ducks and decoy then» bd 

a Confiued frome p. 493+ 
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Drums were derived from bamboos, being at frst 
simple pieces of bamboo open at both ends and beat 
on the ground as now at Fiji. Wooden logs are then 
hollowed out to imitate-them, and hence the large 
serect wooden. drums of New Guinea and Melanesia 
-gengrally, and the horjzontal canoe-like drums, “lali,” of 
Fiji. -But these holldw wooden drums without a tense 
-membrane are more july classed with bells, and metal 


Fig.l. 





PLATE 3-—Ornamentations copied from a series of canos paddles from New Ireland, showin 
uman form into a crescent-sha: 


+ the giadual degeneration cf the representation of the 
ornament. 


bells , were probably derived from them through the 
‘wooden bells such as those usedin Japan. The glapper ig a 
late addittongto the bell, which does not exist in Japan or 
China. It is worthy ofeote that the large wooden dru 

of Fiji and Papua are ysed for the same purpose ag bells, 
to, summon Jgrge meetings and communicate general 
warnings or ar intelligence. Dr. Michlucho Maclay 
bas given a full account gf thei ate in New Guinea. 
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A tense membrane,having been added to one end of a 
bamboo, the real drum was reached, and from this is 
derived the Papuan drum, which is long and pipe-like in 
form, and has a membrane of lizard skin (Hydrosaurus) 
at oneend. Itis often shapéfi like a crocodile’s head: at 
the open end, is somewhat dice-box-shaged, and is used 
in dancing. ees 

Another series is devoted to the growth of the art of 
‘ pottery. Amongst savage% the Fijians are 
pre-eminent for the excellenée of their pottery 
and for the variety and grace of the forms of 
the vessels which they manufacture. The 
common simpler’ flask-shaped form made by 
them is said to have been. suggested by that 
of the nest of a wasp (Polistes, sp.) common 
4 in the islands. They glaze their pottery, and 

. make vessels in the shapes of animals such as 


and triple clusters, recalling fo mind: the 
pottery of ancient Peru. 

Yet another series exhibits the extent to 
which various, races of ind have suc- 
ceeded in representing the human figure in 
wood, stone, or ivory carving, or models, or 
in pottery. It is interesting to trace here the 
steps by which the art of sculpture has grown. 
Sculpture grew by the most gradual steps to 


duce the excessively rude representations of 
men which commonly do duty as gods, the 
faults in the work are not due to an absence of 
power to execute better carvings, but simply 
to an absence of accumulated experience as 
to how the human figure should be repre- 
sented. ` It is remarkable how extremely well 
some savages copy European carvings when 
once they get the chance of a little teaching. 
As an example of this sort of work General 
Pitt Rivers displays a carving of the Virgin 
and Child executed by the Qua Qua Indians 
of the North-west American coast. The piece 
might pass muster as an example of modern 
Swiss work. Besides this specimen are three 
sitting figures in the old unassisted native 
style, carved by the Vancouver Islanders. 
They are very different indeed in execution, 
and rude, but they still show a certain amount 
of artistic feeling. Indeed, the whole of the 
Indians of the Upper ‘North-West Pacific 
coast, and especially the Haidahs, are con- 
spicuous for very advanced astistic powers as 
savages. Savages vary immensely in their 
artistic development. Many, such as the Hot- 
tentots and South African races generally, 
appear never to have made any representa- 
tions of the human figure. Those who do 
make such figures always adopt a conven- 
tional form for them, which is so well marked 
that an experienced eye can detect at once 
by what race any particular figure has been 
made. Perhaps the most curious figures are 
those of Easter Island, with shrunken abdo- 
mens and prominent ribs. The figures seem 
copied from half dried-up corpses, and were 
partiaps copied from the deaf originally. 

ome Peryvian human faces are extremely 
good ; but the Japanese and Chinese seem never to have 
idealised the human countenance, except perhaps in their 
representations of Buddhist gods, the faces of which are 
however more or less Indian in type, so that the idea 
was probably derived, with the religion, from extraneous 
sources. K 3 

A considerable series is devoted to the development of 
religious properties of various kinds from differeyt parts of 


e a 


turtles, in all kinds of forms, even in double ° 


its civilised excellence. When gavages,-pro-. 


` 
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the world. Side by side are placed, the coarse wax models 
of breasts, hands, feet, eyes, and other parts of the human 
body offered-up at the pregent time in Roman Gatholic 
shrines in France and elsewhere by persons who ‘have 
been cured of diseases th those parts, and the exactly 
similar earthenware models of the same parts which were 
used for the same purpose in ancient Cyprus, and have 
been found there in excavations. It is most curious how 
exactly the two series correspond. A small collection 
comprehends the representatiorfs‘of the Mother and Child. 
of various‘races. Side by side may be seen and com- 
pared the Peruvian, Cyprian, Egyptian, Indian, Chinese, 
and Christian embodiments of this idea, 

Several series are devoted to the curious question of the 
development of pattern ornament. -The development of 
patterns appears to have arisen in two ways: either draw- 
ings of various natural objects have been made upon. 
weapons, implerhents, and utensils, and these drawings, 
having become more and more conventionalised by succes- 
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sive copyings, have degenerated into patterns which have 
in many instances been subsequently elaborated as such ; 
or various:patterns have been from the first suggested by 
various articles often used in connection with the objects 
ornamented, by coils of string, or by wire, or by nets, or 
accidental markings on the objects themselves. Patterns 
thus once commenced have been gradually modified, and 
have run through a series of changes which can be traced 
step by step. A particular elaborate pattern is a thing 
which has probably arisen only once in the progress of 
Comon and in tracing its history we trace at the same 
time the history of the race which makes use of it. It 
may yield as important evidence as even language itself, 

The earliest known ornamentations are those of primi- 
tive man found in the caves of Europe. They are all 
representations of animals, figures of the mammoth, cave- 
bear, or reindeer scratched on ivory or boné, ^ Some of 
the most -interesting.of General Pitt Rivers’ series are 
those which show how such rude figures gradually de- 
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PLATE 4 —Series of diagrams to illustrate the various modifications of the double loop col orn#tnent mm the Old and New Worlds. 


generate into mere conventional pattern ornaments, One 
of the most sthiking examples is one described by him in 
his address to the Department of Anthropology at the 
meeting of the British Association at Brighton in 1872, 
It is the series of transformations which are undergone 
by a figure of a human head represented on their paddles by 
the natives of New Ireland. The series is shown in the an- 
pexed woodcut (Plate 3), taken from the specimens exhibited 
in the collection. The human figure gradually loses its 
limbs and body, then the sides of the face, leaving only 
.the nose and ears, and ultimat®ly the nose only, which 
finally expands at the base, and is converted into the 
representation of a half moon. In this sequence we have 
an exact parallel to the transformations observed upom 
ancient British coins by Mr. John Evans, by which the 
representation of the chawiot and horses of Victory on a 
coin of Philip of Macedon becomes converted into a 
single horse, and ultimately into fragments of a horse. _ 
"Amongst the natives of the North-West coast of America 
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a curious intricate conventional ornament represented on 
all their paddles and many other objects, is derived from 
an albatross head, as shown ina series in the collection. 
A series of curved wooden sharp-edged clubs or glaives 
show how the form of a fish, to represent whigh the 
curved head of the club is carved, enerates into a 
single W ornament, the remains of the fish's mouth. 
Mr. Brooke Low has in his Bornean collection arian 
referred to a series of native fabrics ornamented wi 

elaborate patterns, each of which pattern has a name, 
usually the name of an animal. One pattern is evidently 
a representation of a crocodile, it is so named, and others 
are derived from it. He finds it impossible fo determine 
in many instances by examination from*what form the 
other patterns have been derived, but*believes that the 
hisfbry of their origin survives ên their names. One name 
given to them was, for example, “cat,seferring to the 
animal, from a drawing of which the pattern was origin- 
ally developed. No dqubt allthe curious patterns in vogue 
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in Polynesia, New Guinea, and elsewhere, have a definite 
-history and meaning yet to be traced. Modern European 
patterns have also interesting histories to disclose. One 
of the series in the collection explains the ongin of the 
-lozenge- and leaf-pattern common on oak carvings from 
the intersections of the Gothic arch and ogee arch. 

Of the development “of ornament from chance marks 
upon objects, the most imeresting example exhibited is 
probably an Australian boomerang, which happens to have 
three small round black knots on one side of it placed at 
equal intervals. The savage owner, struck by the appear- 
ance of the knots, burnt a series of similar black marks 
at equal distances allalong the one face of the boomerang, 
to complete the natural pattern, and then, pleased with 
his aa put a series of lozenge-shaped marks to corre- 
spond on the other side of thè weapon. At the Sandwich 
Islands a most beautiful ornament of the gourds used for 
water is derived from the net-bag in which the gourds 
were slung. No doubt the pattern at first became acci- 
dentally printed on the gourds, and were afterwards 
slaboraced. 

The last series to which we shall draw attention relates 
to the transformations of the curious ornament whieh 
General Pitt Rivers calls the double-loop coil, and which is 
characteristic of all New Zealand weapons and implements, 
canoes and houses. The ornament was probably originally 
copied from coils of string or wire. The distribution Of the 
ornament is very interesting. It is found abundantly in 
New Guinea, so exactly corresponding to the New Zealand 
form that it seems certainly to pomt to some connection 

tween the islanders or partial migration from New 

uinea to New Zealand at some time or other, unless 
some floating object may have conveyed the pattern. A 
similar ornament occurs in the far-off Marquesas Islands, 
the natives of which in several other matters of culture 
show affinity with the Melanesians. It is also very common 
on Mexican and Peruvian works of art, and especially on 
gold figures, where it is represented in its former live 
form by spiral coils of fine wire. From the double-loop 
coil, as General*Pitt Rivers has shown, many other pat- 
terns are derived. The fret or key pattern is merely a 
continuous loop-coil squared. Other patterns, such as 
the wave pattern, are derived from the coil by slight 
degeneration. Some of the most marked patterns derived 
from it are shown in the accompanying figure (Plate 4), 
which explains itself. It is most curious how nearly 
parallel the series of modifications attained in the Old 
and the New World run to one another. 

Ta conclusion we can only express a hope that the Pitt 
Rivers collection will be accepted by the nation on its 
generous donor’s conditions, and we strongly recommend 
any of our readers who have not studied it to pay it 
a long visit at once, and profit by the varied fund of 
instruction and entertainment which it cannot fail to 
impart. bg 
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THE MASON COLLEGE, BIRMINGHAM 


TEE Josiah Mason Science College, Which is to be 
opened by an interesting address from Prof. 
Huxley to-morrow, was begun about five years ago by 
the venerable and generous donor, Sir Josiah Mason. 
It is intended to cover ground not occupied by any other 
of the numerous educational institutions of Birmingham, 
to which it promises to be an addition of the highest 
value. The building itself is described as a lofty and 
spacious Gothic pile, covering about an acre in extent in 
the very heart of Birmingham. e 
By its feungation deed the College is established to 
provide instruction, as far as possible, in mathematics, 
abstract and applied; physics, both mathematical, and 
experimental; chemistry, theoretical, practical, and 
applieds, the *fatural sciences, especially geology and 
mineralogy, with their application to mines and metal- 
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lurgy; botany and zpology, with special application to 
manufactures; physiology, with special reference to the 
laws of health; the English, French, and German 
languages; and the scheme may, in the discretion of 
the trustees, include all such ther branches of instruc- 
tion as will conduce to a sound practic4l knowledge of 
scientific subjects, excluding mere literary education. 
The trustees have also power to make provision for 
instruction in art as well as in scidnce; and, by a 
supplemental deed, they żre authorised fo include in the 
course of study certain subjects requisite for the training 
of medical students. There is no restriction of the 
advantages of the college as to sex, creed, or birthplace ; 
but, other things being equal, preference is to be given to 
candidates who have been educated in Sir Josiah Mason’s 
Orphanage at Erdington, and after these to persons born 
in Birmmgham or Kidderminster, the latter being the 
founder’s birthplace. One wise provision of the deed 
empowers the trustees, with certain reservations, to alter 
the course of teaching and the arrangements of the 
instruction when a change is considered desirable, and 
at stated intervals the trustees are reqyired to take the 
arrangements into consideration with a view to revision. 
At present the branches for which provision is made are 
confined to mathematics, physics, chemistry, and biology. 
The mathematical professor is Mr. J. M. Hill, M.A., 
London, BA., Cantab, Fellow of University College, 
London. Physics are taught by Prof. J. H, Poynting, 
M.A., B.Sc, London, Fellow of Trinity College, Cam- 
bridge. The chemistry professor is Mr. W. A. Tilden, 
D.Sc., London, F.R.S.; and biology is represented by 
Prof. T. W. Bridge, M.A., F.Z.S. According to present 
arrangements instruction is provided in the elementary as 
well as the higher branches of the sciences taught, with a 
special view to their application to the industries of the 
Midland district. The course is also designed to prepare 
students for the degrees of B.Sc. and D.Sc. in the 
University of London. 

The internal arrangements seem to be altogether 
admirable. The main corridor abuts on two noble apart- 
ments, each 48 feet by 30 feet—one intended for the 
library and reading-room, the other for the physical 
laboratory—both rooms being provided with ante-rooms. 
On the first floor, the chief and central room, situated in 
the front of the building, is the chemical lecture theatre, 
50 feet by 33 feet, fitted with seats, tier above tier, for the 
accommodation of 155 students. The male students will 
occupy the lower half and the female students the seats 
above and behind them, a separate entrance being pro- 
vided for each sex. The mecka arrangements and 
apparatus for the use of the lecturer and the carrying 
away of noxious fumes are of the most complete and 
ingenious character, and the assistants’ ante-room, for the 
preparation of chemical experiments, is on an equally 
satisfactory scale. Class-rooms for electricity, magnetism, 
biology, physics, and models, and a couple of spacious 
lecture theatres, each 47 feet by 30 feet, one for biology 
and mathematics, the other for physics, occupy the re- 
maining space on the first foor. The second floor is 
devoted principally to the chemical departments, for 
which the arrangements are of the most complete and 
elaborate character. A large room, 52 feet by 33 feet, in 
the front of the building, over the chemical lecture theatre, 
will be used as a general assembly or examination room, 
and will be available for the meetings of scientific societies, 
The two laboratories sityated at the back of the building, 
and lit both by windows and skylights, measure together 
about 104 feet long by 32 feet wide. In the larger 
laboratory, intended for qualitative analysis, there are 
four double operating-tables fitted with sinks, gas and 
water for forty students, in addition toa large unen- 
cumbered table in the middle*of the apartment for long 


trains of chemical apparatus. The laboratory for quanti- 
tative analysis contains similar fittings and appliances 
d 
. at 
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for thirty-two students. On tHe third floor a large 
and lofty central room, with open limber roof, par- 
tially lit from the roof, is intended for a museum. 
The basement story, ewtending under the whole of 
the ground floer, is lofty and well lighted, and contains 
store-rooms, rooms for special operations in physics and 
chemistry, 4 large room for mineralogy, rooms for living 
animals, boilers,«&c. Altogether the building contains at 
present about #00 rooms, The heating and ventilating 
arrangements are upon a somewhat novel plan. Near the 
centre of the area rises a huge chimney-stack to the 
height of 160 feet, containing three flues divided by thin 
partitions. The smoke from the boiler passes off by the 
central flue and heats the air in the adjoining flues, which 
are used for ventilating the lecture theatres. The warm- 
ing is effected by a coil of pipes containing 4,475 super- 
ficial feet, and fed with water from the large boiler ina 
vault in the sub-basement. The arrangements in fact 
are throughéut of the most modern and approved types, 
having been adopted by the architect after mature con- 
sideration of all the best features of the principal scien- 
tific colleges in this country’dnd on the Continent, which 
he visited at the request of the trustees. 

The generous founder, who has taken a most active 
interest in the progress of the work, has built the college 
and furnished its various departments entirely at his own 
cost, so that the large endowments previously conveyed 
to the trusttes remain untouched. Suir Josiah Mason has 
stated that his ambition was to afford all classes in the 
Midland district, where he had been born and bred, the 
means of carrying on those scientific studies of which he 
had felt the want as completely and thoroughly as they 
can be prosecuted in any of the great science schools of 
Europe. 

We earnestly trust that the noble and benevolent inten- 
tion of the founder will continue to be carried out, and 
that in time the institution will become as important and 
comprehensive a centre of higher education as Owens 
College is now. 





THE PROPOSED LICK OBSERVATORY 


ME S. W. BURNHAM has printed his Report to the 

Trustees of the “James Lick Trust” of observa- 
tions made on Mount Hamilton, California, with refer- 
ence to the location of the observatory, for the erection 
. and endowment of which funds are thereby provided. 
His object being to test the adaptation of the site for 
astronomical purposes by observations of double-stars 
mainly, Mr. Burnham took with him his 6-inch refractor, 
by Alvan Clark and Sons, which he has used in nearly all 
his astronomical work, and the excellence of which has 
been sufficiently proved by the number of difficult double- 
stars discovered with it during the last six or eight years. 
He remained on Mount Hamilton from August 17 to 
October 16, and in this interval was in the observatory on 
every clear night, with three exceptions. During the first 
thirty-seven nights he states vision was first-class on all 
occasions with these exceptions; on two nights the ocean 
fogs from the valley below reached the summit of the 
mountain and remained all night, and on two other nights 
there was only medium steadimess. The kind of weather 
for astronomical observations during the whole period of 
sixty days ethat Mr. Burnham remained at the summit, 
was forty-two first-class nights, seven medium nights, and 
eleven cloudy and foggy ones. In the whole interval 
there was not a single poor night when it was clear. By 
first-class seeing Mr. Barnhart explains that he means 
“such a night as will allow of the use of the highest 
powers to advantage, giving sharp, well-defined images, 
and where the closest aad most difficult double-stars 
within the grasp of the instrument can be satisfactorily 
measured.” The conditions were generally very permanent 
for the Whole night, whichis not often the case in ordinary 
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localities. On many nights Mr. Burnham remained at 
the telescope until daylight, and so had abundant oppor- 
tunities of noting this important fact. 

Having provided himself with a series of cardboard 
disks, with apertures increasing from one inch up to the 
full aperture of the object-glass,sMr. Burnham observed 
a large number of familiar objects, contracting the light 
until the smaller star was just Gistinctly visible ; many of 
thee objects had been used elsewhere for a similar 
purpose. He considers some of the observations are 
remarkable, allowing for the difficulty of the objects with 
much larger ‘apertures in other localities: p? Herculis 
(the close pair) was very fairly seen with the full aperture, 
and the companion of a° Capricorni was plain with the 
aperture contracted to 4 inches, and was seen double 
with the whole six; these objects Mr. Burnham says he 
is confident have “never been seen before with so small 
an object-glass.” The fifth and sixth stars of @ Orionis 
were very plain at an hour-angle of 4$ hours; ¢ Herculis 
was well seen with 34 in.; and ņ Cassio was easy when 
the aperture was reduced to 1} inche Forty-two new 
ape stars were detected, and micrometrical measures 
of ninety of these objects previously named were put 
upon record. A great many were examined by daylight, 
but the air, during the greater part of the day at least, 
was not found to be steadier than is ordinarily the case 
elsewhere. It is mentioned, however, that the fifth and 
sixth stars of the trapezium of Orion were beauti- 
fully seen in broad daylight just before sunrise, At 
the epoch 1879°684 the first measure was made fifteen 
minutes before sunrise, and “both stars were readily 
seen for some time after this” Venus was very 
readily seen with the naked eye at any hour of the 
day, and easily found without any instrumental indi- 
cation of its place. Mr. Burnham urges that the new 
double stars brought to light evidence better than any- 
thing else can, what may be done at Mount Hamilton, 
and remarking that these discoveries were effected with 
an instrument which in these days of great refractors 
would be regarded as a comparatively inferior telescope, 
he considers that it is impossible to overestimate the 
great discoveries which might be made at this station 
with a first-class obyect-glass, such for instance as the 
Naval Observatory, Washington, already possesses, or 
the proposed Pulkowa glass of twenty-five times the 
light-power of the one employed; and according to the 
terms of the Trust the telescope for Mount Hamilton is 
required to be “superior to and more powerful than any 
telescope ever yet made;’’ a condition, however, which 
perhaps may not be so easily fulfilled as laid down. 
Mr. Burnham concludes from his experiences on Mount 
Hamilton that it “offers advantages superior to those 
found at any point where a permanent observatory has 
been established.” ‚Phe station is about fifty miles south 
of San Francisco and twenty-six miles nearly east of 
San José, the nearest point of railfay connection. The 
ocean fogs, which might have been feared, were not found 
to reach the elevation, except rarely. Nearly every night 
this fog, commencing soon after sunset, comes in from 
the Pacific between the Golden Gate on the noréh and 
the Bay of Monterey on the south, and covers the whole 
valley, but is ordinarily perhaps 2,000 feet below the 
summit of the mountain, which has an elevation of 4,250 
feet above the level of the sea, and has no sensible effect 
at such altitude. 

It will be seen that Mr. Burnham’s knowledge of the 
gocality is confined to the,space of two months, but a 
etter frdm Prof. Davidson of the U.S. Coast Survey, who 
has had long experience at ayes seasorfs, is appended 
to the report, which is of a very favourable nature, and Mr. 
Burham appears to have no Resitation in advising the 
adoption of Mount Hamilton as the ye of the Lick 
Observatory, which wg may nope will be stccessful in pro- 
curing an instrument w@thy ofthe other great astronomical 
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advantages which it is likely to possess. 
cal position of the observatory 
121° 36’ 40” W., latitude 37° 21’ 3” 


The geographi- 
pee is in longitude 





THE UNITED STATES WEATHER MAPS FOR 
* OCTOBER AND NOVEMBER 1878 


THE WEATHER MA™® for OCTOBER 1878, which 

appeared in our issue of August 19, showed*an 
area of barometric depression overspreading the whole of 
the United States except a narrow patch extending from 
Great Salt Lake northwards. The depression was 
deepest in the region of Minnesota, where it was o‘150 
inch under the average, stretching thence in a west-south- 
west direction toward San Diego, where it was 0°077 
inch below the mean. On the Atlantic sea-board of the 
States, pressure was o'014 inch in the south and 0'033 
inch in the north below the average, and continued 
relatively low right across the Atlantic, the depression 
deepening to another minimum over the region including 
the north-west ofJreland and Scotland, where the greatest 
defect from the average reached 0'220 inch. This wide- 
spread depression stretched still further to eastward ovér 
the whole of Europe, except the extreme north of Scandi- 
navia, the southern half of Italy, and all Russia, except 
its north-western provinces ; and to southward at least 
as far as the equator. Another extensive region of 
low pressure covered the whole of Asia to the south of 
a line drawn from Shanghai round by Lake Balkash to 
the Persian Gulf, and extended south-eastward over the 
whole of the East India Islands and Australasia as far 
as the east coast of New Zealand, where atmospheric 
pressure rose to the average of the month. Puessure 
was also much under the average in Cape Colony and 
Mauritius. 

On the other hand pressure was above the average 
over the head waters of the Platte and Missouri tivers, 
and from Vancouver Island northward over the north- 
west of Ani rising to an excess of o'180 inch in 
Alaska. - But the most important area of high pres- 
sure covered Greenland, where it rose in the south to 
0'244 inch above the mean, and spread to the south-west- 
ward over Labrador, Newfoundland, and the Dominion 
of Canada as far as Montreal, and to the eastward over 
Iceland and the north of Scandinavia. A third area of 
extensive high pressure embraced the southern half of 
Italy, Greece, Egypt, Syria, nearly the whole of European 
Russia, and all Asia to the north of the area of low pres- 
suré already pointed out. 

The distribution of the temperature anomalies of the 
month were of the simplest character in their relations to 
this anomalous distnbution of the pressure. In the 
States to westward of the line of greatest barometric 
depression a reference to the map will show an extra- 
ordinary prevalence of strong north-west winds, where, 
consequently, temperatures were low, the defect from 
the average being 4°°8 at Winnipeg, 4°o on the Platte, 
3°°6 on the Lower Columbia, and 2°°6 at Sen Diego. On 
the other hand, temperatures were everywhere above the 
average to the east of the Mississipp1, the excess being 
nearly 5%o in the New England States, but only about 
the third of a degree in Florida in the south, and in New- 
foundland in the north. 

Turning now to the great depression north-west of the 
British Islands, winds were northerly in Iceland and 
South Greenland, and there the temperature was re- 
spectively 2°°3 and 1°1 below, the average. Pressure rose 
higher from west to east over Europe as far asthe Urd 
River, and int@ Asia as far as the Totol, where it was 
fully ot1co inch*above the mean pressure of October. 
Westerly and southerlye winds accordingly ruled,® and 
tempergtures agre everywhere above thé average over 
this large tract ®f the earth’s surface, the greatest excess 
being in the basin of the Dniegtr, the maximum 7°6 
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being recorded at Kiev. 


Pressure was o‘o1z inch in 


excess of the average in Syria and Egypt, but the 
northerly winds in Syria indichte a lower pressure south- 
ward, and in accordance theregith temperature was 2°°0 
at Beyrout and o”7 at Alexandria below the mean. From 
the rivers Ural and Tobol eastward through Siberia to 
the Sea of Okhotsk, temperatures were at all places below 
the average, the defect being from 2%9 to 3°’o in the 
basirs of the Obi, Yenisei, Amoor, and Pgiho. 

It has been stated that pressure was 0'244 inch above 
the average in South Greenland. At the two more 
northern statibns however the excess was only 0'205 inch 
and o'112 inch ; and in accordance with this diminution 
of the pressure northwards over Greenland it is to be 
noted that whilst in the extreme south of Greenland the 
temperature was below the average, it rose above it at the 
stations further north successively to 0°'4, 3°1, and 47o. 

NOVEMBER, 1878, the U.S. Weather Map for which 
accompanies this notice, is memorable as the commence- 
ment of a period of unprecedentedly cold weather in the 
British Isles, which was protracted with scarcely even a 
temporary interruption to the middle of December, 1879. 

In the United States pressure was above the mean to 
westward of the Mississippi and Missouri, the greatest 
excess, 0'090 inch, being near the sources of the latter 
river. Over tlfe rest of the States and Canada pressure 
was under the average, there being at least three distinct 
centres of greater depression formed in th’ extensive 
region, one over Minnesota and Lake Winnipeg; a 
second along the St. Lawrence valley, and thence north- 
ward probably away towards the head of Baffin Bay, the 
greatest observed defect from the average being o'13r 
inch near Anticosti; and a third along the noith of the 
Gulf of Mexico. In Alaska pressure was fully half an inch 
below the mean of November. 

But the most marked feature of the month was the 
development of a region of high pressure in mid-Atlantic 
and thence northward over Iceland and Greenland; the 
greatest excess, 0°362 inch above the average, occurrin 
in the north-west of Iceland. Immediately to eastwar 
an area of low pressure overspread the whole of Europe, 
rising however to the average on the southern, eastern, 
and northern, as well as on the western, limits of the 
continent. Within this extensive depression, just as in 
the American depression, were developed several centres 
of still greater depression, viz., in the Baltic, North Sea, 
north-west of France, and Corsica. Another area of low 

ressure extended over India, the Philippine Islands, the 

ast Indian Archipelago, Eastern Australia, Tasmania, 
and New Zealand. Over the whole of the rest of Asia, the 
north and east of Africa, and the sout& and west of 
Australia atmospheric pressure was above the average. 

The temperature anomalies in the United States were 
quite extraordinary. Within and immediately to eastward 
of the western barometric depression temperatures were 
from 1274 to 13°°7 above the normal for the month, and 
over this region southerly winds prevailed; whereas 
immediately to westward, winds were westerly and 
northerly, and temperature fèll to 3°°4 above the normal, 
and on the Pacific coast°to the normal. On’ the South 
Atlantic and Gulf States winds were northerly and the 
temperature only about half a degree above the normal. 
In connection with the St. Lawrence valley depression, 
the temperature anomalies were 6%o in the Upper Lake 
region, 4°o in Ohio valley, 3°°6 in the Lower Lake region, 
and 1°0 in the St. Lawrence valley above the normal. 

In the west of Greenland, the pressure anomalies of the 
thiee stations proceeding northward were 0'130 inch, 
o’o48 inch above, and o’016 inch below the mean, and 
from the strong southerly winds resulting therefrom the 
temperature anomalies, were gespectively 6°°8, 9°o, and 
9°°5, almost rivalling the relative excesses of temperature 
which made the weather of this month so memorable 
over large portions of the States. As higher fressures 
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ruled to westward from the North Cape to the Straits of 
Gibraltar, strong northerly winds swept over the whole of 
Western Europe, and the temperature everywhere fell 
below the average of the sgason, the defect being 4°°3 in 
the north of Norway, 4°0 in Faro, 4°'4 in Islay, 278 in 
Jersey, and res in Portugal, This area of low tempera- 
ture stretclH€®d eastward into Europe as far as Vienna, 
Trieste, and Mentone. 

To the east of the line of lowest pressure within the 
great barometric depression which covered all Europe 
except its extreme outskirts, temperatures were above the 
average, and greatly so as far east as the head waters of 
Yenisei, and thence round by Taschkend, Syria, and the 
north of Africa. Over the greater portion of this broad 
region the excess was not less than §°-o, and in the north 
of the Black Sea it reached as high as 9°4 above the 
normal. In Eastern Siberia, Mantchooria, and Northern 
China very low temperatures prevailed, a deficiency of 8°1 
being recordtd on the Upper Amoor. ` 

The chief features of the meteorology of the northern 
hemisphere for November, 1878, and they are very 
striking, were thêse :—(1) Thè almost unprecedently high 
temperature, amounting to from 6°0 to 13°7 above the 
average over a large part of the United States, from 6°°8 
to 9”5 above the average over West Greenland; an 
excess of from 5°%0 to 95 over nearly’ the whole of 
Euopean Russia and Western Siberia; (2) large and 
extensive ometric depressions formed in conjunction 
with these most anomalous temperatures; and (3) the 
formation of an area of high pressure—inclosed within 
remarkably steep gradients of mean monthly pressure— 
over mid-Atlantic, extending thence in a north-easterly 
direction over Iceland toward Spitzbergen. To this it 
may be added that, whilst the high temperature anomaly 
of the surrounding low pressure regions rose to 13°7 in 
the United States, 9°5 in Greenland, and 9°4 in Europe, 
the low temperature anomaly of the included region of 
high pressure fell only to 5°6 below the normal at 
Coimbra, but over no great extent did it fall lower than 
4°0 below the normal, : 

The U.S, Weather Maps for December, 1878, and sub- 
sequent months, when low temperature anomalies were 
their out-standing features, will be looked forward to with 
the greatest interest as likely to throw light on the deve- 
lopment of the meteorological conditions which impressed 
so arctic a character on our British weather during 
1878-79. In connection with this e problem it is 
impossible to overestimate the vital importance of a 
serious and searching inquiry into the causes which 
brought about the high temperature anomalies of the 
United States, Greenland, and Russia. It is to these 
anomalies in all likehhood we must look for an explana- 
tion of the origin of the high pressure in the included 
region of the North Atlantic, which was undoubtedly 
the immediate cause of the strong northerly winds and 
low temperatures which then prevailed over Western 
Europe. 
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NOTES 
Pror. W. CHANDLER ROBERTS, F.R.S., will deliver the 
iptroductory lecture to his course of Metallurgy, on Monday 
next, OctoBer 4, at three o'clock, at the Smence Schools, 

South Kensington Museum, è 


Mr. A. C. HADDON, Demonstrator of Comparative Anatomy 
in the University of Cambridge, with the sanction of the authori- 


ties, instead of conducting his class as usual during the Long” 


Vacation at Cambridge, madg the novel experiment last summer 

of taking it to the shores of Torbay, where he established a 

temporary zoological station on the principle of that at Naples, 

whither he himself had formerly been sent by the University to 
s 
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study. The attempt was very successful, and will doubtless be 
repeated another year. It was found that in addition to the 
ordinary class-fee of one guinea, a fee of four guineas covered 
the expenses of the extemporised laboratory, which was sufi- 
ciently provided with the instruments and appliances requisite in 
the present state of zoological study, & well as those of bo#t-hire 
for the dredging and surface-ski ‘excursions that formed 
the ehief outdoor-work of the class, throughout the seven weeks 
of its stay; while embryological and histological dissections, 
together with the preparation and preservation of marine speci- 
mens for the University Museum, afforded’ constant occupation 
athome, The books, mostly monographs, needed for the deter- 
mination and proper examination of the animals-captured, were 
supplied by the superintendent of the museum, Mr. J. W. Clark, 
and the class received much valuable assistance from Mr. A. R. 
Hunt, whose intimate knowledge of the fauna‘of Torbay was 
freely placed at its disposal, 


Mr. McGrspon, the Superintendent of the Botanic Gardens, 
Cape Town, South Africa, a position which he has filled for 
thirty years, retires on a pension of 150/. a year. A movement 
is on foot to remove the @ardens from their present contracted 
site in Cape Town itself, and to create in the neighbourhood of 
the city a botanical estabhshment more worthy of the seat of 
South African Government. As a first step the appointment of 
Director has been offered to the well-known Cape botanist 
Prof. MacOwan, of Gill College, Somerset East. It is, how- 
ever, doubtful whether the state of his health will allow of-his 
undertaking it. e 

ON the 21st inst. there died at his residence in Camberwell, 
at the advanced age of 89, Charles Johnson, who for more than 
forty-four years held the post of Professor of Botany at Guy’s 
Hospital. He was editor of Sowerby’s “English Botany,” 
author of ‘‘Grasses of Great Britain,” “British Poisonous 
Plants,” ‘' Ferns of Great Britain,” and other valuable contribu- 
tions to natural history. In early life he took up the study of 
natural science, being one of the first members of the City Philo- 
sophical Society, of which Dr. Faraday and other eminent men 
were fellow-members. He was a high authority on agriculture 
and all subjects connected with economic botany. 


THE death is announced of Prof, Samuel Stehman Haldeman, 
Professor of Comparative Philology in the Pennsylvania Uni- 
versity, at the age of sixty-eight years. In 1836 he was employed 
in the geological survey of New Jersey, and in the follcWing 
year in that of his native State, Pennsylvania. Dr. Haldeman 
filled the chair of Natural History in the University of Phila- 
delphia and in a Delaware college, and was Professor of Geology 
and Chemistry to the State Agricultural Society of Pennsylvania 
prior to accepting the pdt which he held at his death. Other 
deaths announced are, on August 27, Dy. Hanstein, Professor of 
Botany and director of the Botanic Garden at Bonn; and on 
August 21, Prof. E, B. Andrews, of the Geological Survey of 
Ohio, the author of several important contribations to the geology 
of that State, és 





Mr. DARWIN has forwarded to us an article contributed to an 
American medical journal by Dr. B. G. Wilder, Professor of 
Physiology in Cornell University, on “The Two Kinds of 
Vivisection—Sentisection and Callisection;” as he thnks the 
suggestion therein contained deserves consideration in this 
eeountry. , “AN well-informed persons,” Dr. Wilder writes, 
“are aware that the vast majority of vivisections, in this 
country at least, are performed «nder the influence of anæs- 
theties; but the enthusiastic zoojaters, who desire to abolish 
the objective method of teaching physiology, practically ignore 
this fact, and dwell chiefly upon the compawatively #hfrequent 
operations which are Agended with pain.- , Having read the 
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arguments upon both sides and had some coniespondence with 
leaders of the anti-vivisection movement, I have been led to 
think that the discussion may be simplified, and a right conclu- 
sion sooner reached, if we adopt new terms corresponding to 
the two kinds of experimentation. Having waited long in the 
hopeethat some candid déscussion of the whole subject might 
contain the needed terms, J venture to suggest that painful 
vivisection be known as senfiection, and painless vivisectiop as 
callisection. The etymology of the former word is obvious ; the 
distinctive element of the latter is the Latin cad/zs, which, in a 
derived sense, may denote a nervous condition unrecognised, 
strictly speaking, by the ancients, Some idea of the relative 
numbers of callisectionists and sentisectionists may be gained 
from the fact that I have been teaching physiology in a uni- 
versity for twelve years, and for half that time in a medical 
school; yet I have never performed a sentisection, unless under 
that head should be included the drowning of cats, and the 
application of water at the temperature of 60° C. (140° F.), 
with the view to ascertain whether such treatment would be 
likely to succeed* with human beings. I think that even 
elementary physiological instruction is incomplete withdut 
callisection, but that sentisection should be the unwelcome 
prerogative of the very few whose natural and acquired 
powers of body and mind qualify them above others to deter- 
mine what experiments should be done to perform them properly, 
and to wisely interpret the results. Such men, deserving alike 
of the highest honour and the deepest pity, should exercise their 
solemn office not only unrestrained by law, but upheld by the 
general sentiment of the profession and the public.” 


AMERICAN papers speak of remarkable clouds of flies that 
have visited various districts. At East Pictou, Nova Scotia 
{about 44° 50’ N., 63° W.), such a cloud was seen on August 
21, ‘‘They passed*Lismore about six o’clock in the evening 
close to the shore. They went with the wind, which was 
blowing lightly from the west, occupying about twenty minutes 
passing a given potnt, They made a loud buzzing noise, which 
was heard by many who missed seeing them. They flew so 
low that some of them appeared to fall into the water. About 
two miles below Lismore they slightly changed their fight, 
heading more to the north, After their passage numbers of 
strange flies were observed in some of the houses near the shore. 
They were abont half an inch in length, with wings piopor- 
tionately longer than those of the common house-fly, but 
whether they belonged to the swarm is uncertain.” At Halifax, 
Nova Scotia, immense swarms passed over Guysboio’ (lat. 
44° 40’ N., long. 61° 30’ W.), on September 5. They came 
from the east and resembled a dark cloud. A communication 
fiom Poughkeepsie, New York (lat. 41° 50’ N., long. 74° W.) 
states that a storm of fles was encguntered on the Hudson 
River on the afternoon of September 4. The steamer Martin, 
bound south, encountered the fly storm between New Hamburgh 
and Newburgh. It seemed like a great drift of black snow, 


and it reached southward from shore to shore a8 far as the eye. 


could reach. There were millions upon millions of the flies, 
and they hurried northward as thick as snow-flakes driven by a 
strong wind. They were long and black and had light wings, 
and the cloud must have been miles in length. Our readers 
may remember that some weeks ago we recorded a somewhat 
similar phenomenon as having been seen in various parts of 
France. 


A VERY successful attempt has been made to measuye a basee 
line, near Aasberg, for the triangulation of Switzerland. The 
first measurement gave 2400°@87 metres; the second, made inde- 
pendently of the first, gave 2400°085 meties as the resulg the 
difference between two being thus only two millimetres, The 
measurement wasemade under the direction of the Spanish 
General Ibanez, who invented tbe instiphnoent by which the work 
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was done. The place selected for the line is on the Sisselen 


road, which presents hae an almost straight and level line of 
three kilometres, 


A CONGRESS is to be held from October I tg Io at Saragossa, 
to discuss matters relating to the phylloxera, 


a 

Taer “Elephant Sugar Cane” of Cochin China, which is 
said, though this requires confirmation, to yeach a height of 
eleven feet and a diameter of seven inches in six months, has 
been successfully introduced by the Royal Gardens, Kew, from 
Saigon, into Jamaica. The rather sensational reputation of this 
variety has excited a good deal of interest in it amongst the West 
Indian planters. 


Mr. ROLAND TRIMEN, the Curator of the South African 
Museum, has arrived in this country. 


THE Annual Report of the Smithsonian Institute for 1878 
shows that it continues to be as active as ever in the advance- 
ment of scientific knowledge. In all its departments a vast 
amount of work has been dorfe*’during the Year, much of this 
work being really of an international character. Many valuable 
additions were made to the National Museum during the year, 
and several monggraphs of the first importance published. One 
of the principal papers in the volume is a memoir of the late 
Prof, Joseph Henry, by Prof. Asa Gray. Abomt 100 pages 
are devoted to a paper by Mr. W. B. Tayler on ‘“ Henry and 
the Telegraph,” and another long paper describes Henry’s 
researches on sound, with special reference to fog-signalling. 
Other papers are a translation of Arago’s biography of Con- 
dorcet ; Ernest Favre’s biographical notice of Louis Agassiz ; 
“The Effect of Irritation of a Polarised Nerve;” “Pflugers 
Electrotonus,” by Dr. B. F. Lautenbach; ‘‘ Researches on Fever,” 
by Dr. H. C. Wood; “Constants of Nature,” by Prof. John 
LeConte ; list of apparatus relating to heat, light, electricity, 
magnetism, and sound, available for scientific researches involv- 
ing accurate measurements, in varicus institutions in the United 
States ; ‘‘ Ornithological Exploration of the Caibbee Islands,” 
by Mr. F. A. Ober; “Report of Explorations m Greenland,” 
by L. Kumlein. 


VoL. XVI. of the Transactions and Proceedings of the Royal 
Society of Victoria contains the results of a very satisfactory 
year’s work. The following are among the papers in this 
volume :—‘‘ On the Relation between Forest Lands and Climate 
in Victoria,” by R. L. J. Ellery, F.R.S. ; “Experiments on the 
Tensile Strength of a few of the Colonial Timbers,” by Fred. A. 
Campbell, C.E. ; “The Diorites and Granites of Swift’s Creek 
and their Contact Zones, with Notes on the Auriferous Deposits,” 
by A. W. Howitt, F.G.S.; “On the Genus Amathia of La- 
maroux, with a Description of a New Species,” by the Rev. J. 
E. Tenison-Woods, F.G.S,, &c. ; ‘Notes on the Customs of 
Mota, Banks Islands,” by the Rev. R, H. Codrington, M.A., 
Oxford, with Remarks by the Rey. Lorimer Fison, Fiji ; ‘Some 
New Localities for Mineralsgin Victoria,” by J. Cosmo New- 
berry ; ‘The Tidal Datum of Hobson’s Bay,” by R. L. J 
Ellery, F.R.S. ; “Notes on the Geology of the West Tamar 
District, Tasmania,” by Norman Taylor; ‘‘ Observations of 
the Outer Satellite of Mars in 1879,” by E. J. White, F.R.A.S. 
Williams and Norgate are the London agents of this Society. 


° 

THE Government of India has offered the prize of 100/. for 
the best ‘‘ Manual of Hygiene,” to serve as a text-book for the 
use of the British soldiers in that country. Works submitted in 
competition for this prize must be sent in by their authors to the 
Secretary to the Government of India in the Military Department 
at Calcutta, so as to reach his hands not later than the last day 
of next March. The work is ‘‘ to be written in clear apd simple 
English, and thoroughly practical, showing the ordinary causes 
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affecting health, and the special dangers to which British soldiers 
are exposed in India, more particularly during their first year in 
the country, and the best meant by which those dangers may be 
averted.” The work, if accepted, will be printed at the public 
expense, aŭd becqme the property of the State ; and it is not to 
exceed in bulk “more than fifty or sixty pages of print, of small 
pica, octavo Sre,” 


AN ingenious method for obviating the frequent stoppage of 
trains at stations, and yet accommodating the passengers from 
these stations, has been devised by M. Hanrez, A ‘‘ waiting 
carriage,” comprismg a steam-engine with special gear, and 
space for passengers and luggage, is placed on a siding at the 
station, and picked up by the tram as it goes past. The latter, 
by means of a hook on its last carriage, catches a ring supported 
on a post, and connected with a cable wound on a drum in the 
waiting carriage, *Thereupon the drum begins to unwind, and 
in doing so compresses a system of springs, while the carriage is 
moved at a rate gradually increasing to that of the train. The 
engine of the carriage then winds in the cable, the train and 
carriages are connetted, passenger's are transferred (the carriages 
being of the American type) from the joined carriage to the 
train, and vice versa, then the two are disconnected, and the 
engine of the carriage, working on the wheels, hrings it back to 
the station whence it was taken. 


Mr. R., Pucker writes:—A verification of M, Landry’s 
statement (NATURE, vol. xxii. p. 495) may be acceptable :— 


2% 4.1 = 2% + 1 = 18446744073709551617 
= 274177 X 67280421310721. 


THOSE of our readers who have girls to educate we recom- 
mend to consult the Queen’s College Calendar for 1880-81, 
published by Macmillan and Co. 


Tue Sanitary Institute seems to have had a very successful 
meeting last week, all the usual topics embraced in its programme 
coming on for discussion. Dr. B. W. Richardson gave a very 
interesting and instructive lecture on ‘* Women as a Sanitary 
Reformer,” one of the first conditions. being her education in 
physiology and such other sciences and arts as bear on every-day 
household life. Dr, Richardson made it clear that if women 
were educated as they ought to be they would be an immense 
power in keeping houses and households in a healthy condition, 


We have received the new calendar of the Newcastle College 
of Science, The classes in this institution now include mathe- 
matics, experimental physics with laboratory, chemistry with 
laboratory, geology, including geological surveying, natural 
history, land surveying, muning, modern history, French, 
German, mechanical drawing. 


‘ABOUT 88,000/, has now been subscribed towards the cost of 
the projected new University College at Liverpool, and little 
more will be needed to make up'the amount required. It was 
originally intended to raise 80,qoo/, for the endowment of seven 
professorships and two lectureshipg; but part of the money 
subscribed (about 7,000/.) has been contributed towards the 
foundation of a Roscoe chair of art—a professorship not origin- 
ally contemplated ; Lord Derby gives 10,000/, to found a chair 
oftnatural history; Messrs, William, S. G., and P. H. Rathbone 
give a like sum to found a King Alfred chair of modern history 
and literature ; Mr, A. H, Brown, MeP., and Messrs, Cressfield 
and Barrow also give 10,000/, to found a chair of ancient 
history ; Mrs. Grant subscribes a similar amount to found a 
chair in some branch of science ; and 10,000/, is given by the 
trustees of the late Mr. Roger Lyon Jones to the Royal Infirmary 
School of Medicine, to found A chair of experimental physics, 
with which mathématics will be for the time associated. Between 
7,0004, 8,000/, has been subsciibed towards founding a chair 
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of philosophy, logic, and political economy. Though the 
endowment funds are nearly complete, there remains the cost of 
a building to be provided. 

WE have received from Madras Dr. Oppert’s ‘weak ‘tOn the 
Weapons, Army Organisation, and Political Maxims of the 
Ancient Hindus, with special referénce to Gunpowder and 
Firearms.” 

. THE Aristotelian Society, which was founded last spring for 
the systematic study of philosophy, has just completéd its work 
for this session, having studied philosophy from Thales to 
Proclus, The Session for 1880-81 will open on October 11 at 
20, John Street, Adelphi, at 8 p.m., when an introductory 
address will be delivered by the President, Mr. Shadworth H. 
Hodgson, LL.D., on ‘‘ Philosophy in- Relation to its History.” 
During the session the Society intends to study medieval 
philosophy, and the whole of modern philosophy, from Bacon 
to Comte and Spencer. 


A SOCIETY for the Promotion of Agricultural Science has 
been formed in the United States, which willemeet annually for 
thg reading of papers, and which will in other ways endeavour 
to encourage scientific rese@rch in connection with agriculture. 
Such papers as aie likely to be of permanent value will be 
published. Prof. W. J. Beal of Lansing, Michigan, is president 
of the society. 


AT the last meeting of the Balloon Society a letter was read 


from M, de Fonvielle offering to bring over a balloon with a gas 


capacity of 42,000 feet, and compete with Mr. Wright in ‘his - 
balloon, both balloons to start simultaneously from the Crysta? 

Palace in a contest for the longest arial distance travelled in 

some particular direction. The proposal was referred to a 

committee, 

We have received a handsome quarto publication, ‘‘ Contri- 
butions to the Archseology of Missouri, by the Archzological 
Section of the St. Louis Academy of Science.” This first part 
is devoted to Pottery ; it will be followed byvothers, the object 
being to furnish to those interested in the archxology of the 
country, a reliable statement of facts connected with the occur- 
rence of prehistoric remains in this important region. The 
present volume contains a general description of the south-eastern 
Massouri district and of the pottery which has been found in 
such abundance in the burial mounds of that region. Several 
charts and plans and figures of characteristic specimens of the 
pottery, beautifully drawn and lithographed, have been selegted 
for illustration, The authors of the two papers in the volume 
are Mr. W. B. Potter and Dr. E, Evans. Should the present 
venture meet with encowagement other volumes may soon be 
expected treating of ‘‘ Implements,” ‘The Construction and 
Grouping of Earthworks,2 and ‘‘Osteological Remains.” We 
trust the enterprise will meet witb the encouragement it well 
deserves. The volume is published by George A. Bates, 
Naturalists’ Büredn; Salem, Mass. 


AN unusually severe shock of earthquake was felt at Fribourg 
on Sunday, the 19th inst,, about 1r a.m. A smart earthquake 
shock was felt at Morat at 8 o'clock, a.m., on" the 21%, and 
another twelve hours later at Fribourg, which, though of shorter 
duration than that of Sunday, caused ‘considerable alarm, An 
earthquake took place at Wellington, New Zealand, on July 28. 


A SILESIAN Botanical Exchange Club has been established, 
evidently intended for the exchange of specimens among botanists 
ff all countries. A copy of the rules may be obtained by apply- 
ing to Herr Adolph Toepffer, Randenburg san “der Havel; 
Prussia. 

Dre HECTOR, of the New Zéaland Geological Survey, 
expresses his opinion that in Westland and Ote¥8 vast awriferous 


racts remain as yet untouehed. < e : 
e 
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«THE Monthly Index to Current Periodical Literature, Pro- 
ceedings of Learned Societies, and Government Publications,” 
published at the office of the American BookseHer, New York, 
seems to us a very useful publication. 


THE passage of the meteor referred to in Mr. Thwaites’ 
letter last week, occupied one and a half, not eleven and a half 
seconds. 4+ 


Tne additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (Macacus cynomolgus) 
from India, presented by Major Gape; an Egyptian Jerboa 
(Dipus agypisus) from Egypt, presented by Dr, Hastings; a 
Cape Bucephalus (Bucephalus capensis) from South Africa, pre- 
sented by Mr. C, B. Pillans ; two Black-faced Spider Monkeys 
(Ateles ater) from East Peru, a Southern River Hog (Potamo- 
cherus africanus) from South Africa, a Razor-billed Curassow 
(Mitua tuberosa) from Guiana, a Yarrell’s Curassow (Crax 
carunculata) from South-East Brazil, a Blue and Yellow Macaw 
(Ara ararauna), two Orinoco Geese (Chenalopex jubata) from 
South America, two Rufous Tinamous (Ahynchotus rufescens) 
from Brazil, deposited; a Common Rhea (Rhea americana) 
from South America, a Spotted-Billed Toucanet (Seendera 
maculirostris) from Brazil, an Electric Suurus (Malapterurus 
Seninensis) from West Africa, purchased. 





BIOLOGICAL NOTES 


TRANSVERSE COMMISSURE IN ARTHROPODS.— From a 

*recent memoir laid before the Belgian Academy by M. 
‘Lienard (Archtwes de Biologie, tom. i, fase. 2), it would appear 
‘that an arrangement of the cephalic nerve-centres, hitherto 
thought to have been peculiar to Crustacea, is really to be found 
in nearly the whole of the Arthropoda, It has been long known 
that in Crustaceans, eg., Decapoda, besides the super and sub- 
cesopha ganglionic masses and their lateral connections, there 
is a well-marked transverse commissure, situated ın front of the 
sub-cesophegean mass, and immediately behind the cesophagus. 
This commissure tn other Arthropoda seems, from quite technical 
causes, to have escaped notice. M. Lienard finds it nearly every- 
where among the Myriapoda, Coleoptera, Odonata, Legidopters, 
Hemuptera, Diptera (nymphs and larve). He has dissected the 
complete ring in nearly 100 forms, belonging to 7o genera. He 
is trying to ascertain the origin of the fibres which form the 
transverse commissure. 


THE HÆMATOPŒTIC FuNCTION.—In a recent paper to” 


R, Accademia dei Lincei, Sig. Fleti describes the effects of spleno- 
tomy as observed by him in dogs, Some of these are as 
foflows :-~Immediately after the operation (the previous ræime 
of life being maintained) the quantity of hemoglobin increases 
for a short time, aud more inold than mm young animals. Nextit 
diminishes much and progressively ın old animals, but without 
reaching half the normal quantity. In a third phase there is a 
slow progressive increase, which by gegrees brings the quantity 
up to and above the normal. In young animals the diminution 
is much less, and the quantity of hæmoglobin sooner reaches and 
surpasses the normal, In all cases the weight of the animal 
does not diminish, but may even considerably increase (under 
good hygienic and alimentary conditions). Sig. Fileti adds some 
chemical o ions as to colorations obtained with hydro- 
chloris acid and yellow prussiate of potash. It clearly appears 
(he concludes) that, the spleen being removed, the marrow of the 
bones does not compensate for its function. As the quantity of 
hæmoglobin first increases—and we cannot admit a real increase 
in production as resulting from splenotomy—we must suppose 
that in this brief period the failure of the spleen makes i felt 
more in destruction than in production. ‘The former of these 
functions comes to be compensated more quickly, and there is 
then a gradual diminution in production of hemoglobig as a dirset 
consequence of the spleen being absent, and this diminution is 
greater the less gble the warrow is to act, se. the older thé 
animal. When, finally, the heematopcetic function of the spleen 
has been completely compénsated by the marrow of ition: 
the qugntity o$ &xemoglobin returns to the normal figure, and 
may even surpas@ it. Sig. Fileti is stydying the influence of light 
on the production of hemogbin. ` 
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DEVELOPMENT OF 1DOSTEUS.—In an interesting memoir 
read at the last meeting of the British Association (Swansea) 
Prof, F. M. Balfour and Mr. W. N, Parker gave the results of 
their investigations of some larval forms of Lepidosteus which 
had been most liberally suppledp to them by Prof. Alexander 
Agassiz. Some of the more important of thase were :—1. That 
the segmentation was, as in the sturgeon, complete, but the 
larger segments of the lower pole very early fash together to 
form a yolk sac, 2. That the epiblast was divided into nervous 
and epidermic layers, and that the nervous em was formed by 
R solid thickening of the epiblast, as in Teleostei, and not by the 
closure of a groove, as in the sturgeon. 3. That the lens of the 
eye and auditery vesicle were developed from the nervous layer 
of the epidermis. 4. That the general relation of the embryo to 
the yolk, and the general characters of the germinal layers are 
precisely like those in Teleostei, 5. That there is present a 
suctorial disk in front of the mouth, with numerous papi y 85 
was first noticed by Agassiz; this disappears in the adult, and 
is probably a persisting rudiment of a primityve vertebrate organ, 
remains of which are also found in the adhesive papillae of 
larval ascidians, the adhesive disks of larval amphibians, &c, 

VISCERAL ANATOMY OF HERRING.—Mr. F. W. Bennett 
calls attention to the following, ıt would seem new, fact in the 
visceral anatomy of this cômmon fish ourn. Anat. and 
Physiol., Joly, 1880). It possesses an extremely long air-bladder, 
which stretches towards to the head, terminating near the 
labyrinth of the auditory . About the middle of its 
length it is comnected by a duct with the stomach. The latter 
is capacious and elongated ; while the commencement of the mid- 
gut is near the gullet the posterior portion of thg stomach con- 
tinues on into the ductus pneumaticus. This communication 
will be found most usually closed with mucus; but Mr. Bennett 
points out that there is another and a more important communi- 
cation between the air-bladder and thé cloaca. Tul within one 
half-inch of this latter the air-bladder retains its well-known 
and beautiful silvery appearance; this then suddenly ceases, and 
the remainder of the bladder is muscular. This will account 
perhaps for its having been overlooked so long ; what the exact 
uses of this may be are not yet known, but it is certain 
that it affords freer passage for gas than the duct leading into 
the stomach, Bristles may be readily passed through it, and gas 
may be made to bubble out if slight pressure be carefully applied 
under water. The usnal-arrangement of the apertures of 
the cloaca is as follows:—In front les the anus, then the 
generative aperture, and hindmost of all, the urinary duct 
opens; the opening of the duct now described by Mr. 
Bennett lies between the anus and the urinary apertme, and 
usually to the left of the genital aperture. 


Monstrous BEETLES.—Mr. Horace F. Jayne has recently 
pabhshed, in the Zrans. American Entom. Soc., vol. viii. 1pp. 
155-62, PL IV., descriptions of some monstrosities observed. in 
North American Coleoptera, all of which belong to that class 
to which the terms ‘‘Monstra per excessum” and ‘Monstres 
polyméliens” have been applied They belong to the genera 
Calosoma, Cychrus, Metrius, Pasimachus, Scdrites, Dyschirius, 
Chienius, Lichnanthe, Polyphylla, Strategus, Telephorus, Prio- 
nus, Eleodes, and Heops, and form an interesting addition to the 
already numerous recorded instances of this kind of monstrosity 
in beetles, All show a tendency to reduplication in some of the 
cephalic or thoracic appendages. In some it is the antenna, 
in others the palpi, in others the legs, that are thus affected, and 
m some cases the tendency is exhibited n more than one of these 
appendages in the same individual. Beetles appear to be par- 
ficutarly liable to the prodgction of such monstrosities, but it is 
probable that no parallel instance like that here recorded and 
illustrated by Mr. Jayne in an example of a longicorn beetle 
(Prionus calsfornicus) has been noticed. In it each 
palpus has two terminal joints, and each femur has two perfectly- 
formed tibiæ and tarsi, with the claws, &c., the whole monstrous 
development being remarkably symmetrical; the labial palpi 
and the antennz are norneal, as is all the rest of the insect, Mr. 
Jayne contents himself by describing and figuring these interest- 
ing monsters, and does not venture upon any suggestions as to 
causes, in which he is perhaps wise, considering the uncertainty 
that exists as to the origin of el monstrosities in animals 
far higher in the scale. Reduplication of cephalic, thoracic, and 
probably abdominal appendages in the Arthropoda is by no 
means rare, but it is possible that a distinct combination of two 
individuals more or less united in one, such as is sometimes found 
in vertebrates, does not exist. > 
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DIGESTION IN PLANTS.—Dr. Lawson Tait has recently in- 
vestigated afresh the Digestive Principlé of Plants, While he has 
obtained complete proof of q digestive process in Cephalotus, 
Nepenthes, Dionaa, and the Braman, he entirely failed with 
Sarracenia and Darlingtoniag The fluid separated fiom Drosera 
dinata he found tg contain two substances, to which he gives the 
names ‘‘droserin” and ‘‘azerin.” Dr. Tait confirms Sir J. D. 
Hooker’s statement that the fluid removed from the living pitcher 
of Nepenthes into a glass vessel does not digest. A wie experi- 
ments led him to e conclusion that the acid must resemble 
lactic acid, at leas? in its properties? The glands in the pitchers 
of Nepenthes he states to be quite analogous to the peptic follicles 
of the human stomach; and when the process of digestion is 
conducted with albumen, the products are exactly the same as 
when pepsine is engaged. The results give the same reactions 
with reagents, especially the characteristic violet with oxde of 
copper and potash, and thee can be no doubt that they are 
peptones, 

STIPULES IN QNAGRACL®.—Prof, Baillon says (Bui. men- 
suel, Soc. Lin, de Paris, No. 33) that in the majority of works 
on descriptiv botany, this family is mentioned as charac- 
terised by the constant absence of stipules, and in justification 
‘of this quotes the classical works of Decaisne, Duchartre, 
Endlicher, and Hooker ; nevertheless he states that the exis- 
tence of these organs in this family admits of easy proof, not 
indeed that they ever occur of large diniensions, for then they 
could not have escaped detection, but still they are present, 
more commonly as litle subulate tongue-like bodies, acute, often 
red-coloured at the base of the petioles in both opposite and 
alternate-lea plants. In Hauya they soon turn black and 
wither off early. In the fuchsia of our gardens little stipules 
are often present. In Circea they can also be detected. In the 
Lopezia of our gardens all the leaves have two very distinct 
stipules, which indeed have been often referred to in botanical 
works, and it is the same with Haloragia, though Bentham and 
Hooker describe them as here absent. 


A New GREEN CILIATED PLANT.—Under the title of “A 
New Ciliated Organism furnished with Chlorophyll,” Prof, van 
Tieghem has published (Bull, Soc. Bot. France, 1880, p. 130) a 
memoir of a strange new form, The organism in question was 
found by Prof. Perrier twice: once at Roscoff, in sea-water 
containing and some of the lower animals; and again at 
the Museum (Paris), in a little aquarium in the laboratory. It 
presents the appearance of a gelatinous tremulous mass of a 
pure green colour ; m outline well defined, spherical or oval in 
shape, attaining more than a centimetre in diameter, and 
attached by a portion of its periphery to a luge marine alga. 
At first sight ıt would be called a Nostoc. Exposed to sunlight 
it gave out oxygen, so one concludes its colowing-matter to 
be chlorophyll. On a closer inspection it is seen that the 
mass is composed of a colourless jelly, scattered throughout 
which are isolated green points, visible to the unassisted eye, 
and sufficiently numerous as to give to the whole mass the 
green coloration distinguishing it, so one would not now refer it 
to Nostoc, Each httle green body is spherical, and measures 
from three to four-tenths of a millimetre. It is formed of a very 
finely granular and somewhat daik protoplasm, very uniformly 
permeated with an amorphous chlorophyll ; neither nuclei nor 
vacuoles, nor red spot were detected, and the surrounding 
membrane was very thin. At one place (called the pole) the 
cell bore a tuft of vibratile cila which were attached side by 
side, so as to cover a space more or less large according to age 
and to allow of independent movements. On the equator 
at two diametrically opposite pointg a small hollow in the green 
mass is seen, and by these s a band of homogeneous 
protoplasm which traverses the membiane, turning towards the 
pole, and in the superior hemisphere dividing on its outer border 
into fine fringes with vibratile cilia, These cilia are confluent at 
their base, and are not independent in their movements. In 
process of dtvelopment the polar cilia become detached (abso- 
lutely fall off), next the lateral moustgches disappear (these seem 
to be retracted), a continuous membrane covers over all, but the 
general aspect and dimensions remain unchanged. Later on the 
cell divides into two (equatorlally), next it divides again (perpen- 
dicularly), and the segmentation continués until there is a family 
of sixteen rounded-off cells, and the organism has passed through 
a phase of encystment. Lastly each daughter cell increases in 
size, separates more and more from its neighbour, gets 
closed in a fine membrane, and then appears all covered over 
with cilia. It now escapes into the water and secretes in 


abundance a gelatinous material. The clothing of cilia drops off 
as the form approaches its adult size: soon appear the polar 
cilia, next the lateral moustaches ; and so far its life-history is 
complete. At no phase in its development was either cellulose 
detected in its cell-membrane, nor starch in its protoplasm. 
Prof. van Tieghem concludes :—‘‘Is this organism an animal 
ora plant? Iam not well able to say, and I must add besides 
that this question, to which formerly so much importance 
attached, in the actual condition of science, appears to me to be 
destitute of interest.” It is ed Dinystax perrieri, With 
every respect to the dictum of so distinguished a botanist as 
Prof. Tieghem, we venture to call our readers’ attention to this 
strange form, which M. Roze seems disposed to regard as an 
animal, in the hopes that some of them may assist in determining 
its proper position in nature. 





PHYSICAL NOTES 


A FRESH measurement has been made by Mr. T. C. Menden- 
hall of the acceleration of gravity at Tokio, an account of which 
appears in the American Fournal of Science, The experiments 
were made after the accepted methods with Kater’s and Borda’s 
pendulums, the only novelty introduced being that of employing 
a,gchronograph in connection with a reliable chronometer to 
determine the time of vibration of the pendulum, At every 
sixtieth or hundredth vibration of the pendulum a light break- 
circuit apparatus placed beneath it was raised to just such a 
height as to be “‘ thrown” by the pendulum at its lowest point 
of swing, thus enabling its rate to be calculated to the ten- 
thousandth of a second. Mr, Mendenhall consideis his determi- 
nations to be more reliable than those of Professors Ayrton and 
Perry, which were made with a long wire pendulum ; he revises 
ther calculations, altering their value of “g” from 9°7974 to 
9°7979, and asserts that their calculation of the theoretical valu& 
by Clairaut’s formula is wrong, and should be 9°7980, not 9°797 
(metres), His own determinations give a mean result of 9°7984. 


A SECONDARY battery, the electrodes of which consist of 
porous fragments of gas-carbon, has been devised by M. Henri 
Sauvage. Though inferior in power and durability to a per- 
fectly ‘formed ” Planté cell with lead electrodes, this cell would 
be cheaper, more readily and rapidly constructed, and would 
yield a current of longer duration. The action is probably due - 
to the occlusion of the hydrogen and oxygen gases respectively 
in the pores of the carbon. The inventor recommends that the 
two plates used as electrodes be kept apart with a simple thin 
wooden frame. 


Pror. O. N. Roop calls attention to the fact that when the 
colour of ultramarine blue is mixed with white by the method 
of rotating disks the tint appears to verge towards violet. 
Bricke advanced the explanation that what we call white is 
really a reddish colour. Aubert, on the contrary, regarded it as 
showing that violet is only a pale shade of ultamarine bluet A 
series of experiments made with other colours showed that when 
mixed thus with white en-yellow becomes greenish, and 
green green-bluish, that yellow and orange incline to red, 
and red becomes lish, These observations accord with 
neither theory, and Prof. Rood advances none himself. He 
thinks that the fact as it tands explains why it is impossible in 
the polariscope to produce a red free from purplish tint, there 
always being white light mingled with the red rays. 

PROF. J. TROWBRIDGE, in investigating with telephones con- 
necled to -plates the flow of return-currents through 
“earth,” found that at a mile from the Harvard College Ob- 
servatory the time-si of the observatory clock wuld be 
heard by merely tapping the earth at points fifty feet apart. 


Front his recent researches on dilatation and compressibility 
of gases under strong pressures, M. Amagat derives (Comptes 
rendus, August 30) the following laws :—1. The coefficient of 
dilatation of gases (for temperatures not too much above the 
critical) increases with the pressure to a maximum, then de- 
greasing indefinitely, 2. This maximum occurs under the 
pressure With which the product ø y is minimum, phere the gas 
accidentally follows Marite s law, SA Mimah es for ied 
and higher temperatures, and at le pears. 4 At a 
sulfi@iently nigb temperature the ecompressibllity of fluids is 
represented by the formula # (v — a) = cost, ; a being the 
smallest volume the mass of fluid can occupy is tht limiting 
law. For each gas a Ras a special value. 5. For pressures 
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below the critical the deviation (from Mariotte’s law), first posi- 
tive for a temperature sufficiently low, becomes si, then nega- 
tive, with increasing temperature ; but beyond a certain negative 
value it diminishes indefinitely without ing sign. 6, For 
pressures between the critical pressures and a superior limit, 
special for each gas, the period during which the deviation is 
positiye is preceded at a logver temperature by a period in which 
it is negative; so that the deviation twice sign, 7. 
Beyond the upper limit of p indicated in the preceding 
law the deviation is always negative, whatever the temperature ; 
it diminishes, in general, when the temperature increases, except 
for pressures near the limit, where its variation is more 
complicated. > 

IT is known that rain and other meteoric waters contain a 
quantity of gas and saline matters which they find in the 
atmosphere and carry with them. The amount varies with the 
seasons, but may be estimated, on an average, at about 8 cc. of 
oxygen, and 0°50 to 0°60 cc. carbonic anhydride per litre, along 
with small quantities of ammonia, nitrite, mtrate, and carbonate 
of ammonium, organic matters, and chloride of sodium. Ina 
recent paper to the Belgian Academy M. de Koninck holds that 
in the alteration and metamorphism of rocks by infiltration of 
those waters may be fonnd the solutions of many questions in 
geology hitherto unsolved. The facts he cites relate to tertiary 
and quaternary Qe posits which in many parts of Belgium are eo 
transformed by the waters in question that it is impossible 
to recognise, them if account be taken only of petrographic 
characters. 

From observing how different persons gave different estimates 
of the apparent mze of blood-corpuscles seen in the microscope, 
M. Montigny was led to make a series of farther experiments on 
the subject (which are described in the Bulletin of the Belgian 
Academy, No, 6). He comes to the conclusion that even for 
good observers an estimation of the kind referred to is princi- 
pally affected by the length of distinct vision, but that often this 
epoca is subject to the influence of occult causes which 

ect the relation between sensation and judgment. The exami- 
nation of microscopic objects may be influenced, like astronomical 
observations, by a kind of fersonal error, by reason of which 
individuals have a tendency to see microscopic images, some 
larger, others smaller, than they should appear, abstraction 
being made of the influence of the length of distinct vision on 
our appreciations. » These conclusions, it is pointed out, do not 
at all affect the exactness of measurements determined by savants 
with the microscope, but they tend to show that each observer 
should measure for himself the different magnifymg powers of 
the instrument he uses, obtained by changes of eye-pieces and 
objectives. 

WITH the view of demonstrating the mechanical action of 
electrolysis, all action of heat being excluded, Signor Basso has 
lately experimented thus (// Nuovo Cim., ser. 3, tom. vit). A 
thin square glass plate is covered with collodion, and on this when 
dry 4s put a thin layer of good gelatine, mixed with about ty of 
its weight of a saturated solution of bichromate of potash. e 
bare side of the plate is exposed to light, to attach the gelatine 
layer. Then the plate is put in an aqueous solution of chloride 
of gold till the upper layer is impregnated with the gold salt, and it 
is exposed to diffused daylight. Next the covered side is strewed 
with fine graphite, and the glass connected by means of four fine 
wires running along its sides to the negative pole of a battery. 
The plate ıs then placed in an ordinary of sulphate of 
copper. The copper is deposited regularly on the whole of it. 
In a few days wrinkles and bubbles appear; and if the copper 
have been ee as far as the borders, the plate may at length 
even brgak, thus proving the mechanical force, which 1s a direct 
consequence of electrostriction. 








ON THE PRESENT STATE OF SPECTRUM 
í ANALYSIS?! 
AT the Sheffield meeting of the British Association a committee 
was appointed to report on the present state of spectram 
analysis, The committee has this year presented its first report.® 
The report is Hiviged into four parts :— 
» I. On the spectraeof metalMids, drawn up by Dr. A. Schuster, 
2, On the influence of temperature and pressure on the spgctra 
of gases, drawn up by Dr, A. Schuster. 
_* Abstrait of Repos read at the Swansea meeting of the British Asso- 
ciation, z é 2 
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3. On the emission spectra of the rays‘of high refrangibility, 
drawn up by Prof, W. Ñ. Hartley. 

4. On the absorption spectra of the rays of high refrangibility, 
drawn up by Prof. A. K. Huntington, 

In the report on the spectra of gnetalloids, we have for each 
element a full account of the literature on the subject with all 
necessary references. The various spectra of each metalloid and 
its compounds are enumerated, and special stress @ laid on the 
discnasion which nearly always has taken place on the chemical 
origin of these spectra. It will be found that, often more work 
is needed to clear up doubtful points, but there is no special 
controversy at issue at the present moment except in the case of 
the carbon spectra, A discussion of very long standing is still 
occupying the minds of many spectroscopists as to whether the 
spectrum which is seen at the base of every candle flame is due 
to carbon or to a hydrocarbon. The arguments and experiments 
on either side are given in detail and are finally summed up as 
follows :—~‘‘ Those who believe the spectram to be due to th 
element carbon 1ely chiefly on the brilliancy with which these 
bands are developed when cyanogen is burnt in oxygen, also 
when the spark is taken in cyanogen, carbon tetrachloride, and 
carbonic oxide at high pressure ; all the gs being dried with 
the greatest care, ose who oppose this view and who hold 
that the spectrum is due to a hydrocarbon refer to the impossi- 
bility of excluding all traces of moisture, and to the fact that this 
spectrum is well developed under circumstances where we know 
hydrocarbons to be present.” 

When cyanogen is burnt a series of bands appears in the blue 
violet and ultra-violet, and another controversy has taken place 
whether these bands are due to carbon or to a compound of 
carbon and nitrogen. Two papers have lately appfared on the 
subject, One by Mr. Lockyer, in which he describes an experi- 
ment in which the bands were seen in a spark taken in carbon 
tet.achlonde, although the nitrogen lines were not visible in the 
jar discharge ; and another by Professors Liveing and Dewar, in 
which these bands were traced to impurities of nitrogen in all 
cases in which they were seen. A spark in carbonic oxide 
showed the bands when the gas was prepared from ferrocyanide 
of potassium, but not when it was made by heating a mixture of 
quicklime with pure and dry potassium oxalate. When all the 
air had been properly expelled a tube containing carbon tetra- 
chloride did not show the bands. 

The following quotation will give an idea of the points which 
are discussed in the second report — 

** We shall endeavour for clearness’ sake to arrange our mate- 
rial under five different heads, We shall first discuss what 
changes we have a right to expect in the appearance of a spectrum, 
if the quantity of luminous matter 1s increased or if the tempera- 
ture is raised, the absorbing properties of the gas remaining 
unaltered. We shall next speak of the widening of lines, which, 
as we shall see, often accompanies an increase of pressure, Then 
we shall trext of the different spectra given by one and the same 
body at different temperatures ; aud we shall see how far satis- 
factory explanations have been offered for their existence. 

“So far our road will be clear; but we shall see that these 
spectia of different orders, as they have been called, are only 
extreme cases of contintous changes which are nearly always 
going on. Very often we can refer these continnous changes to 
a gradual displacement of one spectrum by another; but often 
we shall not be able to prove the existence of a second spectrum. 
There is 2 griori nothing impossible or even improbable in the 
view that the relative intensity of different lies may be different 
at different temperatures, and often when we observe a variation 
we may equally well explain it by-assuming the gradual appear- 
ance of a new spectrum orean alteration only in the relative 
intensities of the lines, It becomes then a matter of extreme 
difficulty to decide which of the two suppositions is correct, In 
doubtful cases we may often be able to obtain important infor- 
mation by means of a method which is little understood even b 
spectroscopists. It is the method which has first bees extensively 
used and investigated by Mr. Lockyer of projecting an image of 
the luminous source, spark,®arc, or flame on the sht of the spec- 
troscope and thus localising the spectra,-which are thrown and 
confused together if the luminous source 13 examined directly 
without the interposition of a lens. We shall see how by means 
of this method we shall often at a single glance be able to tell 
how the body will behave at different temperatures and under 
different pressures. Many facts “which have been quoted as 
remarkable might have been foretold by means of this method. 
Our fourth chapter will be devoted to it, In our last chapter we 
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shall have to give an account of some pchanges which have not 
found a place under the previous heads,’ 

Space will only permit us te quote a few of the 
1aised. It is now generally admitted that pressure is the prin- 
cipal cause which determines the widening of lines, but it is not 
generally known that a different appearance of the Vines may be 
presented according as the pressure is due to the impact of 
sumilar or disMimilar molecules ; thus a molecule of sodium will 
widen its lines more easily ın an atmosphere of sodium than in 
another atmospherg. Mr, Lockyer has observed that the lines 
of oxygen or nitrogen may be obtained sharp at atmospheric 
presstire by mixing a small quantity of one gas with the other. 

he gas which is present ın small quantities has its lines sharp. 

The curious fact is mentioned that when a line widens un- 

etrically it widens in nearly all cases more towards the red, 
and then towards the violet end. 

In that part of the report whith relates to multiple spectra an 
account is given of the gradual spreading of the opimion that 
these spectra are due to different molecular groupings. The 
question of long and shout lines is next discussed, and great stress 
is laid on the fact that the longest lines are by no means alwa 
the strongest. An abstract of Mr. Lockyer’s work on the sub- 
ject is given, and of the confirmation which his results have found 
in later work, Thuas Mr. Lockyer found that the longest lines 
were always the first to be reversed. Professors Livemng and 
Dewar have since examined the absorption-spectia of many me- 
talic vapours. The lines which they have seen reversed were 
nearly in all cases those which are longest in the spark, though 
not always those which ae strongest. Results obtamed by M. 
Lecoq de Bogbaudran with sparks, the temperature of which was 
lower than in the ordinary jar-discharge, also confirm Mr. 
Lockyer’s results. Discussing the attempts which have been 
made to explain these and other facts, it is again mentioned 
that we must assume the impacts of a similar molecule to pro- 
duce a greater effect than the impacts of a dissimilar one. The 
last part of the report treats of some other changes in the relative 
intensities of lines. We only mention the experiments in which 
Mr. Lockyer found sometimes the green sodium line to be 
present without the well-known yellow double line. The report 
concludes as follows :— 

‘ We have here again two hypotheses, that of molecular shocks 
and that of molecular combinations. Both explain the facts satıs- 
factorily, and I do not think that one of them necessarily excludes 
the other. I believe, on the contrary, that a line can be drawn, 
and that while the regular changes observed chiefly in band- 
spectra may be due to one cause, the often irregular changes in 
metallic spectra, where one get of lines disappears and another 
appears often on the violet side, but sometimes towards the red, 
may be due to another cause. 

‘It is often said that ne must not ascribe the same phenomenon 
to two different causes, when one of them is sufficient to explain 
it; but the point at issue is whether the phenomena are the 
same in all cases. An advance of science has constantly led to 
the sepaiation of phenomena which were formerly considered to 
be connected together, and we believe that the further develop- 
ment of the different points we have attempted to discuss, in 
which different observers have strongly taken up opposite 
opinions, will lead to tke blending together of different views 
rather than the entire elimination of one of them.” 

Prof. Hartley, in his part of the report, gives us an account of 
our knowledge on emission spectra in the ultra-violet region. 
He treats especially of the researches on the solar spectrum by 
Mascart, Draper, and Cornu. 

Prof. A. K. Huntington reports on the absorption spectra in 
the ultra-violet region. The results obtamed by Prof. Stokes 
and Dr. Miller are given in detail. Amongst the results 
obtained by Dr. Miller, it seems especially interesting to notice 
the connection which apparently exists between the absorbing 
pwoperties of a liquid and that of its vapour. When one of 
them 1s trangpaient to the ultra-violet rays the other is also, and 
vice versa, 

Prof. Soret, it is well known, constructed a few years ago a 
spectroscope with a fluorescent eyepiece, and has by means of it 
carried researches in the ultra-violet parts of the spectrum. We 
notice especially the examination of absorption-spectra of the 
bases of gadolinite, and the conclusions drawn from it on the 
existence of new elementary bodies, Prof, Cornu has given 
much attention to the absorption power of our atmosphere, and 
we find a fyll account of his experiments in Prof. Huntington’s 
` report. $n conclusion we have a short abstract of the work 


uestions 


523 
done by Professors Hartley and Huntington on absorption- 
spectra in the ultra-violet region, They obtained the following 
results :— 


I. The normal alcohols of the series C Hp OH are remark- 


able for transparency to the ultra-violet rays of the spectrum, 
pure methylic alcohol being nearly as much so as water, 

2. The normal fatty acids exhibit # greater absorption of the 
moie refrangible rays of the ultra-violet spectrum than the 
normal alcohols containing the san% number of carbon atoms, 

3.° There is an incr absorption of the more refrangible 
rays corresponding to each increment of CH, in the molecule of 
the alcohols and acids. 

4. Like the alcohols and acids, the ethereal salts derived from 
them are highly transparent to the ultra-violet rays, and do not 
exhibit absorption-bands. 

Interesting results were also obtained by the examination of 
substances containing the benzene nucleus, and in a separate 
paper the absorption-spectra of essential oils were examined and 
discussed. Prof, Hartley has still further extended the researches 
jointly begun with Prof. Huntington, and has arrived at the con- 
clusion that no molecular arrangement of carbon atoms causes 
selective absorption, unless three pairs are doubly linked together 
in a closed chain. f . 

It will be seen that a few only of the branches of spectrum 
arfilysis have been discussed in the present report, and next year 
no doubt will bring us a further instalment of a work which we 
hope will prove useful to those who are interested in spectro- 
scopic investigations. 


AGRICULTURAL CHEMISTRY} 
IIL 


HAVE thus far directed attention to some points of importance 

in connection with the sources of the constituents of our crops, 
and I must now briefly refer to some in connection with the 
composition, and to some relating to the uses, of the crops 
themselves. 

As to composition, I must coufine myself to indicating 
something of what is known of the condition of the nitrogen in 
our various crops; though I had intended to say something 
respecting the carbohydrates, and especially respechng the 
various members of the cellulose group. ; 

As to the nitrogen—in our first expermments on the feeding of 
animals, made in 1847, 1848, and 1849, the results of which 
were published in the last-mentioned year—we found that, in the 
case of succulent roots used as food, not only were they not of 
value as food in proportion to their richness in nitrogen, but 
when the percentage of it was higher than a certain normal 
amount, indicating relative succulence and immaturity, they were 
positively injurious to the animals. So marked was the variation 
of result according to the condition of maturity or otherwise of 
of the foods employed, that, when reviewing the results of,the 
experiments which had up to that time been conducted, in a 

er read before this Section of the British Association at the 
Belfast meeting in 1852 (and which was published in full in the 
annual volume?), we stated that the mode of estimating the 
amount of proteme compounds by multiplying the percentage of 
nitrogen by 6°3 was far &om accurate, especially when applied 
to succulent vegetable foods, and that the individual compounds 
ought to be determined. The Rothamsted laboratory staff was 
however much smaller then than it is now, and with the pressure of 
many other subjects upon us, it was at that time quite impossible 
to follow up the inquiry 1n that direction. 

It 1s indeed only within the last ten years or so that the ques- 
tion has been taken up at all systematically ; but we are Wlready 
indebted to E. Schulze, A. Urick, Church, Sachsse, Maercker, 
Kellner, Vines, Emmerling, and others, for important results 
relating to it. : 

Our knowledge in regard to the subject is however still very 
imperfect. But itis in progress of investigation from two dis- 
tinctly different points of view—from that of the vegetable 

hysiologist and that of the agricultural chemist. The vegetable 
Bhysicloget seeks to trace the changes that occur in the ger- 
mination of the seed, and during the subsequegt Iffe-history of 
the plant, to the production of sæd again» The agricultural 

* Opening Address in Section B (Chemical Science), at the Swansea 
meeting of the Bntish Association, by J. M. Guibert, Ph.D, F.RS., 
V.B.C S, E.L. S.. President of the Section. Continue$ ftom p 499. 

2 «On the Composition of Foods in relation to Respiration and the 
Feeding of Animals,” * e 
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chemist takes the various vegetable products in the condition in 
which they are used on the farm, or sold from it And asa 
very large proportion of what is grown, such as grass, hay, roots, 
tubers, various green crops, are not matured productions, it 
comes to be a matter of great importance to consider whether or 
not any large proportion of the nitrogenous contents of such 
products is in such condititn as not to be of avail to the animals 
which consume them in their food? 

We cannot say that the whole of the nitrogen in the seeds 
with which we have to deal exists as albuminoids, But we ‘may 
safely assume that the nearer they approach to perfect ripeness 
the less of non-albuminoid nitrogenous matters will they con- 
tain ; and in the case of the cer ins at arny rate, it is pro- 
bable that if really perfectly ripe they will contain very nearly 
the whole of their nitrogen as albuminoids. With regard to 
some Jegrminous and other seeds, which contain peculiar nitro- 
genous ies, the range may however be wider. 

But whatever the condition of the nitrogenous bodies in the 
seeds we grow or sow, with germination begins a material 

. Albuminoids are transformed into peptones, or pep- 
tone-like bodies, or degraded into various amido- or other 
compounds. Such change into more soluble and more diffu- 
sible bodies is, if is to be supposed, essential to their free 
migration, and to their subserviency to the purposes of growth. 
In the case of the germination, especially of some legumindéhs 
seeds, asparagine has been found to be a very prominent product 
of such degradation of the albumimoids ; but it would seem that 
this disappears as the green parts are developed. But now the 
plant begins to receive supplies of nitrogen from the soil, as 
nitrates or ammonia, and it would seem that amides constitute a 
considerable proportion of the produced nitrogenous bodies, 
apparently as an intermediate stage in the formation of albu- 
minoids. At any rate, such bodies are found to exist largely in 
éhe immature plant; whilst the amount of them diminishes as 
the plant, or its various parts, approach to maturity. 

_But not only have we thus, in wnripened vegetable productions, 
a greater or less, and sometimes a very large, proportion of the 
nitrogenous bodies formed within the plant, existing as amido- 
compounds, but we may have a large amount existing in the 
juices as nitric acid, and some as ammonia, &c. ‘hus, E. 
Schuize determined the nitric acid in various “roots;” and he 
found that, in some mangels, more than one-third of the total 
nitrogen existed in that form, and about one-tenth as much as 
ammonia. In a considerable series at Rothamsted, we have 
found an extremely variable proportion existing as nitric acid, 
according to the size, succulence, or degree of maturity, of the 
roots ; the amount being, as a rule, ihe least with the ripest and 
less highly nitrogenous roots, and the most with the most succulent, 
unripe, and highly nitrogenous ones. In some cases it reached as 
much as from 20 to nearly 30 per cent. of the total nitrogen. In 
many other immature vegetable products nitric acid and ammonia 
have been found ; but, so far as I remember, in none in anythi 
like so large a proportion as in the so-called ‘‘root-crops, 
especially mangels. many, however, the quantity appears to 
be immaterial j and it is remarkable that whilst there is so much 
in the “roots,” httle or none is found in potatoes, 

No wonder that, in the experiments already referred to, we 
found the feeding result to be the worse the more succulent and 
immature the roots, and the higher thefr percentage of nitrogen, 
accordingly. 

But it is to the difference in amount of the albuminoid bodies 
themselves, in different descriptions of vegetable produce, that I 
wish specially to direct attention, making, ehowever, some 
reference to what is known of the proportion of the nitrogen 
existing as amido-compounds. 

- In some mangels E. Schulze found only from about 20 to 22 
per cent, of their total nitrogen to exist as insoluble and soluble 
albumin, But he found in one case 32°5, and in the other 40°38 
per cent, of the total nitrogen as amides, In a large series of 
determinations at Rothamsted, by Church’s method, we found a 
variation of from under 20 to over 40 per cent. of the total 
nitrogen of mangels to exist as albuminoids; or, in other words, 
from nearly 60 to over 8o per cent, of it in the non-albuminoig 
condition. , 

In potatoes Sbhulze foung from under 50 to 65 per cent. of 
the total mtrogen*as soluble and insoluble albumin, and from 
27°7 to 49`I per cent. as newtral and acid amides. In a se@ies of 
potatoes grown yg. Rothamsted, under very various ‘conditions as 
to mandring, andsin two different seasons, we found the nitrogen 
as albuminoids to range froga little byer 50 to more than 71 

s 


per cent, of the total nitwogen, leaving, of course, from less than 
30 to nearly 50 per cent, to be accounted for in other ways. 

Kellner determined the amouħt of nitrogen as albuminoids, 
and as amido-compounds, in a considerable series of green foods, 
both leguminous and gramineous, @ut at different stages of their 
growth. The proportion of the total nitrogen fot as albuminoids 
was, upon the whole, greater in the lezuminose than in the 

exe, In both, however, the proportion as albuminoids 
increased as the plants approached to maturity, The proportion 
as albuminoids was in these products very much larger than 
in roots, and generally larger than in potatoes, In the case of 
first-crop meadow-hay we found in the separated gramineous 
herbage 76°4, in the leguminous herbage 82, and in the muscel- 
laneous herbage 80°3 per cent, of the nitrogen as albuminoids ; 
and in the second crop 86:2 per cent. in the gramineous, 88°3 
er cent. in the leguminous, and 88-1 per cent. in the miscel- 
eous herbage. How far the higher proportion of the mtrogen 
as albuminoids in the second crops is to be taken as any indica- 
tion of the characteristics of the autumn growth, or how far it is 
to be attributed to the accidental condition of the weather, may 
be a questiog. 

These illustrations are sufficient to give some idea of the range 
and proportion of the nitrogen in different feeding crops which 
does not exist as albuminoids ? and they are®sufficient to show 
that a very large proportion of the non-albuminoid matter exists 
as various amido-compounds. ‘The question arises, therefore, 
whether these bodies contribute in any way to the nutrition of the 
animals which feed upon them? We ave but little experi- 
mental evidence on this point, As green herbage is the natural 
food of many descriptions of animal, we mightesuppose that 
characteristic constituents of it would not be without some value 
as food ; but the cultivated root crops are much more artificial 
productions, and it is in them that we find such a very large pro- 
portion of non-albuminoid nitrogen, With respect to some of 
the amido compounds, at any rate, direct experiments seem to 
show that they are digested in the animal body, and increase the 
elimination of urea. Weiske and Schrodt found that rabbits 
receiving, as their only nitrogenous food, either asparagine or 
gelatin, wasted and died; but a rabbit receiving both spa agine 
and gelatin increased in weight and survived to the end of the 
experiment, which lasted seventy-two days. From the results of 
other experiments made with sheep, they concluded that both 
asparagine and gelatin protect the albuminọids of the body from 
oxidation. 

These considerations lead me, in conclusion, to refer briefly, 
and I promise it shall be as briefly as is consistent with clearness, 
to the two very much disputed questions of ¢he origin of muscular 

, and the sources of the fat of the animal body, These sub- 

ects Mr, Lawes and myself have frequently discussed elsewhere ; 

bat as the controversy has assumed a new phase quite recently it 

seems desirable and appropriate that I should recur to it on the 
present occasion. 

With regard to the question of the sources in the food of the 
fat of the animal body, Liebig originally maintained that 
although fat might be formed from the nitrogénous compounds 
within the body, the main source of it in the herbivora was the 
carbohydrates. In his later writings he sharply criticised the 
experiments and arguments of those who have maintained the 
formation of fat chiefly from the proteine compounds, but he at 
the same time seems to attach more importance to that source 
than he formerly did. He gives it as his opmion that the ques- 
tion cannot be settled by experiments with herbivora. He adds 
that what we know with certainty is that, with these animals, 
albuminates and carbobydrates work together to produce fat ; 
but whether the non-nitrogenous product, fat, has its origin in 
the albumin or in the carbohydrate he considers it not easy to 
determine, 

At the time when we commenced our experiments on the 
sence of animals in 1847 the question whether the fat of the 

i fed for human food was mainly derived froth albuminoids 
or from carbohydrates had, been scarcely raised, or at least it was 
not prominent. ‘The question then was rather—whether the 
herbivora received their fat ready formed in their food, or 
whether it was produced within the body—the latter view being 
that which Liebig had so forcibly urged, at the same time main- 
taining that at any rate its chief source was the carbohydrates, 
Accordingly our experiments were not specially arranged to de- 
termine whether or not the whole of the fat produced could or 
could not be derived from the albuminoids. $ 

For each description of animal, oxen, sheep, and pigs, such 
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foods as had been established by common experience to be 
appiopuate were selected. The generaPplan of the experiments 
was to give to one set a fixed amount of a iecognised good food, 
containing known quantities of *nitrogen, fatty matter, &c., to 
another set the same amount of another food, of different cha- 
racters in these respects ; to other sets also fixed amounts of other 
foods in the same way: and then there was given to the whole 
series the samg comp mentary food ad libitum. Or, to, one set 
was supplied a uniform food rich in nitrogen, and to others 
uniform foods poorer in nitrogen, and so on, in each case ad 
bilum. s . 

Tt will be seen that in this way a great variety of dietaries was 
arranged, and it will be observed that ın each case the animals 
themselves fixed their consumption according to the requirements 
of the system. 

As already indicated, the individual nitrogenous and non- 
nitrogenous compounds of the foods were not determined. As 
a rule, the constituents determined were—the total dry matter, 
the ash, the fatty matter, and the nitrogen ; from which last the 
amount of nitrogenous compound it might represent was calcu- 
lated by the usual factor. But, as already said, the results so 
obtained were only used with considerable resei vation, especially 
in the case of all immature vegetable produce. Nor was the 
crude fibre. determined; but, as in the case of the estimated 
nitrogenous substance, when Interpreting the results, it was 
always considered whether or not the food contained much or 
httle of probably indigestible woody matter. 

The animals being periodically weighed, we were thus able to 
calculate the amounts of the so-estimated nitrogtnous substance, 
and of the total non-nitrogenous substance, including and ex- 
cluding fat, @onsumed—/jor a given live-cueight within a given 
time, and to produce a given amount of increase in live- 
weight. 

periments were made with a large number of sheep and a 
large number of pigs. And, even without making allowance for 
the different condition of the nitr ous or of the non-nitro- 
genous constituents, ın comparable foods, the results so uniformly 
indicated that, both the amount consumed by a given live-weight 
of animal within a given time, and that required to produce a 
given amount of increase, were determined much more by the 
amount of the non-nitrogenous than by that of the nitrogenous 
constituents which the food supplied. And when allowance was 
made for the different condition of the nitrogenous constituents, 
and for the greater o1 less amount of the non-nitrogenous ones 
which moni probably be indigestible and effete, the indications 
were still more remarkable and conclusive. 

in very many cases the animals were slaughtered, and carefully 
examined as to whether the tendency of development had been 
more that of growth in frame and flesh, or in fatness. Here, 
again, the evidence was clear, that the tendency,to growth in 
frame and flesh was favoured by a high proportion of nitrogen 
in the food, and that to the production of fat by a high propor- 
tion of digestible non-nitrogenous constituents. 

In a few cases the actual amount of fat in the animals in the 
lean, and in the fat condition, was determmed ; and the results 
admitted of no doubt whatever that a very large proportion of 
the stored-up fat could not have been derived from the fatty 
matter of the food, and must have been produced within the 
body. 

So decisive and consistent were the very numerous and very 
varied results in regard to these points, that we had no hesitation 
in concluding—not only that much of the fat stored up was pro- 
duced within the body, but that the source of much, at any rate, 
of the produced fat must have been the non-nitrogenous con- 
stituents of the food—im other wordg, the carbohydrates. 

As already stated, however, as the question whether the source 
of the produced fat was the proteine compounds or the carbo- 
hydrates was not then prominent, we had not so arranged the 
experiments as‘to obtain the largest possible incrense in fat with 
tte smallest possible supply of nitrogenous compounds in the 
food, nor did we then even calculate whether or not there was 
sufficient nitrogenous matter consumeg. to be the source of the 
whole of the fat produced, 

This question, indeed, excited very little interest, until, at a 
meeting of the Co of Agricultura] Chemists held at Munich 
in 1865 (at which t happened to be present), Prof. Voit, from 
the results of experiments made in Pettenkofer’s respiration 
apparatus with dogs fed on flash, announced his conclusion that 
fat must have been produced from the nitrogenous substance, 
and that this was probably the chief, if not the only, source of 

+ 


the fat, even of herbivora—an opinion which he subsequently 
urged much moie positively. 

In the discussion which followed the reading of Prof. Voit’s 
paper, Baron Liebig forcibly called in question his conclusions ; 
maintaining not only that it was inadmissible to foım conclusions 
on such a point in Legard to herbivora, from the results of expe- 
riments made with carnivora, but that direct quantitative 
results obtained with herbivorous ani had afforded apparently 
conclusive evidence in favour of thg opposite view. 

Voit’s paper excited considerable controversy, in which Mr. 
Lawes and myself joined. We maintained that experiments to 
determine such a question should be made not with carnivora or 
omnivore fed on flesh, but with herbivora fed on their appropriate 
fattening food, and on such herbivora as common experience 
showed to be pre-eminently fat-produceirs. We pointed ont? 
that the pig comprised, for a given live-weight, a comparatively 
small proportion of alimentary organs and contents ; that, com- 
pared with that of the rammants, his food was of a high character, 
yielding, for a-given weight of it, much more total increase, 
much more fat, and much less necessarily effete matter; that, in 
proportion to his weight, he consumes a larger amount of food, 
and yields a larger amount, both of total increase and of fat, 
within a given time; and, lastly, that he contains a larger pro- 
portion of fat, both in a given live-weight £nd ın his increase 
whilst fattening. 

t is obvious that with these characteristics there is much less 
probable range of error ın calculating the amount and the com- 
position of the increase in live-weight in relation to the amount 
and composition of the food consumed, than in the case of 
ruminants; and that therefore the pig is very much more appro- 

riate for the purpose of experiments to determine the sources 
in its food of the fat it produces. 

Accordingly we calculated a number of our early experiments 
made with pigs, to determine whether or not the nitrogenous 
substance they consumed was sufficient for the formation of thé 
fat they produced. For simplicity of ilustration, and to give 
every possible advantage to the view that nitrogenous substance 
might have been the source of the produced fat, we assumed the 
whole of the crude fat of the food to have been stored up in the 
animal—thus estimating a minimum amount to be produced. 
Then again we supposed the whole of the nitrogenous substance 
of the food to be perfectly digested, and to become available for 
the purposes of the system. y, after deducting the amount 
of nitrogenous substance estimated to be stored up as such, the 
whole of the remainder was 1eckoned to be so broken up that 
no other carbon-compounds than fat and urea would be 
produced. 

The result was that, even adopting these inadmissible assump- 
tions in all the cases in which, according to common e: ience, 
the food was admittedly the most appropriate for the fattening 
of the animal, the calculation showed that a large amount of 
fat had been produced which could not have been derived from 
the nitrogenous substance of the food, and must therefore have 
had its source in the carbohydrates. Such a result is more8ver 
entirely accordant with experience in practical feeding. 

Reviewing the whole subject in great detail in 1869, Prof. 
Voit refers to these results and calculations. He confesses that 
he has not been able to get a general view of the experiments 
from the mass of figures recorded, and from his comments he 
shows that he has on sOme points misunderstood them. He 
admits, however, that as the stand, it would appear that 
fat had, in some instances, been derived from the carbohydrates, 
Still, he says, he cannot allow himself to consider that a transs 
formation of carbohydrates into fat has thus been proved. 

Prof, Emil von Wolff again in his ‘‘ Landwirthschaftliche 
Futterungslebre,” referring to the same experiments, admjts that 
they are almost incomprehensible unless we assume the direct 
concurrence of the carbohydrates in the formation of fat. He 
nevertheless seems to consider that evidence of the kind in 
question is inconclusive; and he suggests that experiments with 
pigs shoul? he made in a respiration apparatus to determine the 

oint. 
$ Mr. Lawes and myself entertained, however, the utmost 
gonfidence that the question was of easy settlement without any 
such apparatus, provided only suitable animals and suitable 
foods were selected. I, accordipgly, gave®a paper on the 
subj-ct in the Section fiir Landwirthschaft- und ra, cca 
ChePie, at the Naturforscher Versammlung, held at burg 

z “On the Sources of the Fat of the Animal Bedy,” Pig Magy 
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in 1876.1 The points which I particularly insisted upon were— 
that the pig should be the subject of experiment ; that he should 
be allowed to take as much as he would eat of his most appro- 
priate fattening food, so that his increase, and the fat he 
produced, sh bear.as large a proportion as possible to his 
weight, to the total food, and to the total nitrogenous substance 
consumed, Finally, it was maintained that, if these conditions 
werd observed and the cohstituents of the food determined, and 
those of the increase of the apimal estimated according to recog- 
nised methods, the results coid not fail to be perfectly conclusive 
without the intervention either of a respiration apparatus or of 
the analysis of the solid and liquid matters voided. 

Results so obtained were adduced in proof of the correctness 
of the conclusions arrived at. We at the same time admitted 
that although, for reasons indicated, we had always assumed that 
fat was formed from the carbohydrates in the case of ruminants 
as well as of pigs, yet, as in our experiments with those animals 
we had supplied too large amounts of ready-formed fat, or of 
nitrogenous matter, or of both, it could not be shown s0 con- 
clusively, by the same mode of calculation in their case ag in that 


of E 

Pte discussion which followed, Prof. Henneberg agreed 
that it seemed probable that fat could be formed from the carbo- 
hydrates in the case of pige. In the case of iments with 
other animals, however, the amount of fat produced was ed 
nearly balanced by the amount of gt and albuminous matters 
available, to afford conclusive evidence on the point. 

ae recently Prof. Emil von Wolff (Landwerthschaftliche 

Jahrbucher, Band vii, 1879, Supplement) has applied the same 
mode of calculation to results obtained by himself with pigs 
some years ago. He concluded that the whole of the body fat 
could not have been formed without the direct co-operation of 
the carbohydrates of the food. But what is of greater interest 
still is that he also calculated in the same way the results of some 
*hen quite recent experiments of Henneberg, Kern, and Watten- 
with sheep. He thus found that, even including the whole 
of the estimated amides with the albumin, there must have been 
a considerable production of fat from the carbohydrates ; and, 
excluding the amides, the amount reckoned to be derived from 
the carbohydrates was of course much greater. 

I will only add, on this point, that on recalculating some of 
our early results with sheep, which did not afford sufficiently 
conclusive evidence when the whole of the nitrogen of the food 
was reckoned as albumin, show a very considerable formation of 
fat from the carbohydrates if deduction be made for the probable 
amount of non-albuminoid nitrogenous matter of the food. 

We have now, then, the two agricultural chemists of perhaps 
the highest authority, both as experimenters and writers on this 
subject on the” continent, giving in their adhesion to the view, 
that the fat of the herbivora, which we feed for human food, 
may be, and probably is, largely produced from the carbo- 
hydrates. I dare say, however, that some physiologists will not 
change their view until Voit gives them sanction by changing 
hisy which, so far as I know, he has not yet done. 

The question which has been currently entitled that of “The 
Origin of Muscular Power,” or ‘The Sources of Muscular 
Power,” has also been the subject of much investigation, and of 
much conflict of opinion, since the first publication of Liebig’s 
views respecting it in 1842. 

As I have already pointed out, hethen maintained that the 
amount of muscular tissue transformed, the amount of nitro- 
genous substance oxidated, was the measure of the force generated 
in the body. He accordingly concluded that the requirement for 
the nitrogenous constituents of food would be increased in pro- 
portion to the increase of the force expended. In his more 
recent writings on the subject, he freely criticises those who take 
an opposite view. He nevertheless grants that the secretion of 
urea is not a measure of the force exerted; but, on the other 
hand, he does not commit himself to the admission that the 
oxidation of the carbohydrates is a source of muscular power. 

The results of our own early and very numerous feeding expe- 
riments were, as has been said, extremely accordant in showing 
that, provided the nitrogenous constituents in the food were not 
below a certain rather limited amount, it was the quantity of the 
digestible agd available non-nitrogenous constituent8, and not 
that of the nitwogenous supstance, that determined—both the 
amount consumed by a given liveweight within a given time, and 
the amount of increase try liveweight produced, Thee also 

* The substancg gf that communication iven in the Yournal o; 
Anatom) and PAY £y, YOL xi. part iv, is gi Fo 4 
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showed that one animal, or one set of animals, might consume 
two or three times as mach nitrogenous substance in proportion 
to a given live-weight within a given time as others in precisely 
comparable conditions as to re8t or exercise, It was further 
proved that they did not store up nitrogenous substance at all in 

roportion to the greater or less Amount of it supplied in the 
2 but that the excess reappeared ın thë hquid and solid 
matters voided. 

So striking were these results, that we were led to’ turn our 
attention to human dietaries, and also to a tonsideration of the 
management of the animal body undergoing Somewhat excessive 
labour, as, for instance, the hunter, the racer, the cab-horse, and 
the foxhound, and also pugilists and runners, Stated in a very 
few words, the conclusion at which we arrıved from these in- 
quiries (which were summarised in our paper given at Belfast in 
1852) was, that unless the sy-tem were overtaxed, the demand 
induced by an increased exercise of force was more charac- 
terised by an increased requirement for the more Specially 
respiratory, than for the nitrogenous, constituents of food. 

oon afterwards, in 1854, we found by°direct experiments 
with two animals in exactly equal conditions as tq exercise, both 
being in fact at rest, that the amount of urea passed by one 
feeding on highly nitrogenous food was more than twice as great 
as that fed on a food comparatively poor in nitrogen. 

It was clear therefore that thé rule which fad been laid down 
by Liebig, and which has been assumed to be correct by so many 
writers, evenup tothe presenttime, did not hold good—namely, that 
“The sum of the mechanical effects produced in two individuals 
in the same tenfperature is proportional to the amount of nitrogen 
in their urine ; whether the mechanical force has been employed 
in volun! or involuntary motions, whether it las been con- 
sumed by the limbs or by the heart and other viscera ”—unless, 
indeed, as has been assumed by some experimenters, there is, 
with increased nitrogen in the food, an increased amount of 
mechanical force employed in the ‘‘involuntary motions” 
sufficient to account for the increased amount of urea voided. 

The question remained in this condition until 1860, when 
Bischoff and Voit published the results of a long series of ex- 
periments made with a dog. They found that, even when the 
animal was kept at rest, the amount of urea voided varied 
closely in proportion to the variation in the samount of nitroge- 
nous substance given in the food—a fact which they explained 
on the assumption that there must have been a corresponding 
amcrease in the force exercised in the conduct of the actions 
proceeding within the body itself in connection with the disposal 
of the increased amount of nitrogenous substance consumed. 
Subsequently, however, they found that the amount of urea 
passed by the animal was, with equal conditions as to food, &c., 
no greater when he was subjected to labour than when at rest; 
whilst, on the other hand, the carbonic acid evolved was much 
increased by such exercise, ‘They accordingly somewhat modified 
their views. 

Ín 1866 appeared a paper by Professors Fick and Wislicenus, 
giving the results obtained ina mountain ascent. They found 
that practically the amount of urea voided was scarcely increased 
by the labour thus undertaken. Prof. Frahkland gave an 
account of these experiments in a lecture at the Royal Institution 
in the same year ; and he subsequently followed up the subject 
by an investigation of the heat developed in the combustion of 
various articles of food, applying the results in illustration of the 
phenomena of the exercise of force, 

Lastly, Kellner has made some very interesting experiments 
with a horse at Hohenheim, the results of which were published 
last year, In one series the iment was divided into five 
periods, the same food being given throughout; but the animal 
accomplished different distahces, and drew different weights, the 
draught being measured by a horse-dynamometer. The 
in live-weight, the amount of water drunk, the temperature, the 
amount of matters voided, and their contents in nitrogen, were 
also determined. . 

The result was that with only moderate Iabour‘there was no 
marked mecrease in the gitrogen eliminated in the urine; but 
that with excessive labour the animal lost weight and eliminated 
more nitrogen. Kellner concluded, accordingly, that, under certain 
circumstances, m action can increase the transformation 
of albumin in the organism in a direct way; but that, neverthe- 
less, in the first line is the oxidation of the non-nitrogenous matters 
—carbohydrates and fat, next comgs in requisition the circulation- 
albumin, and finally the organ-albumin is attacked. 

In reference to these conclusions from the most recent experi- 
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ments relating to the subject, we may wind up this brief historical 
sketch of the changes of view respecting it, with the followi 
quotation from our own paper published in 1866:1—“. . mail 
the evidence at command tended to show that by an increased 
exercise of muscular power there was, with increased requirement 
for respirable material, probaly no increased production and 
voidance of urea, ttnless, owing to excess of nitrogenous matter 
in the food, gr a deficiency of available non-nitrogenons sub- 
stance, or distased action, the nitrogenous constituents of the 
fluids or solids of the body were drawn upon in an abnormal 
degree for the supply of respirable material.” 

conclusion, ough J fully agree with Voit, Zuntz, Wolff, 
and others, that there still remains much for both Chemistry and 
Physiology to settle ın connection with these twd questions of 
‘The Sources of the Fat of the Animal Body ” and ‘“‘ The Origin 
of Muscular Power,” yet I think we may congratulate ourselves 
on the re-establishment of the true faith in regaid to them, so far 
at least as the most important practical points are concerned, 


THE GERMAN ASSOCIATION 


"THE fifty-third congress of the Association of German Natu- 
ralists and Physicians has been held at Danzig during the 
ps: week, At the first general meeting on Satmday, Septem- 
er 18, Dr. H. Akegg, who filled the post of president, in a 
brief speech of welcome to his colleagues expressed his pleasure 
at finding that the congress was so numerously attended. There 
had been fears that Danzig, o partly to its somewhat isolated 
position, would have kept many from visiting it who would other- 
wise have come, had the point of meeting been fixed in a more 
southerly part of Germany. But these feais were wholly ground- 
less ; from faf and near he was 1ejoiced to see additions to their 
body ; and to all and each of his esteemed colleagues he bade 
hearty welcome. 

Herr von Ernsthausen, Prof. Bail, and the Chief Burgomaster 
of Danzig, also gave short addresses, in which they confirmed 
the sentiments of the President. 

So fai as the reports ın the admirable Tageblatt go, the 
following are some of the principal papers and lectures :— 

‘The first paper read was by Prof. Hermann Cohn of Breslau, 
“On Whiting, Type, and the Increase of Shortsightedness.” 
Myopia, iz, shortsightedness, or the inability to distinguish 
objects at a distance, was, as he said, rarely or never born with 
the subject ; it is generally induced by an injurious method of 
study which strains the eye dunng childhood. In 1865 the 
Professor began to collect statistics such as the schools in his 
own native town offered to him, and from these he was able to 

’ establish the following facts :— 

1, That cases of shortsightedness occur rarely in village 
schools; their frequency increases in proportion to the demand 
made upon the eye in higher schools and colleges ; so that in 
gymnasia myopia is most prevalent. 

2, That the number of shortsighted scholars in all schools 
and colleges increases in proportion as one examines the higher 

es or 

3. That the ay. of myopia increases from class to class; 
Że., those who are shortsighted become more and more so. 

These conclusions have since met with universal confirmation. 
Among the causes which tend to increase the malady, the Pro- 
fessor specified school-desks constructed regardless of hygienic 
principles, lesson-books of which the ography is cramped and 
indistinct, acd badly and insufficiently lighted schoolrooms, 
All these as they now existed were more or less unsatisfactory, 
and could bear alteration with perceptible benefit to the scholar. 
Indeed to make reforms in this direction was, as he showed, the 
duty of the State ; and he hoped thag a Government commission 

ight exe long be appointed to regulate the construction of 
school-desks, the typography of lesson-books, and the lighting 
of class-rooms, By this means the evil which was so rapidly 
increasing might be met, and the percentage of shortsightedness 
théreby reduced to a far lower minimum than was at present the 


case. 
The next address was given by Prof. Eduard, Strasburger of 
ene, “On the History and the present State of the Cell 
eory.” - Having sketched at some length the growth and the 
development of this theory, the learned professor remarked in 
conclusion :-—~ 
«The results of research into cell-structure are well adapted 
áo teach us a great deal about the complicated nature of the 
2 Food in its relations to various exigencies of the animal body.—PAih 
Mag, Jay, A 


fundamental substance of life; and complicated this must be, to 
produce such a series of phenomena in constant succession, We 
ve merely to accustom ourselves to regard protoplasm, not as 
a simple substance, but, on the contrary, as a highly organised 
body, or we have otherwise no means of explaining the pheno- 
mena of life. Itis at any rate a fact that a lump of protoplasm, 
the ovum, is capable, after union with another particle of proto- 
plasm, of reproducing the entire parerft organism in its compl- 
cated structure. That the properties of an egg are not essentially 
different from those of other prot@plasm, but that rather only 
one part of the protoplasm in the egg is specially suited for 
reproduction is proved by the fact that other masses of pro- 
toplasm in the organism become often capable of reproducing 
itin a perfect form. The behaviour of B. leaves 1s specially 
ing; and I therefore submit a specimen of them to you. 
It is well known that new plants are engendered from such 
leaves. Microscopical investigation shows us that in these leaves 
there are separate epidermal cells which reproduce the whole 
plant ; the protoplasm of a single such cell affords, therefore, the 
basis for an entirely new o Thus the process does not 
differ in principle from the formation of a germ from the egg. 

“í The attributing of all the functions of life to protoplasm is 
to be looked upon as a great advance in science; although it is 
impossible for us, so far, even to form hypotheses with regard to 
the forces which are at work in the protoplasm, It will be the 
task of the future to throw |jght upon this side of the question, 
Shall we ever be able to gain a deeper insight into the final, the 
invariable causes of life? At the present it were futile to 
attempt this. The progress which science has made in the last 
ten years, often yidding quite unexpected results, leads us to 
hope for yet further advance; and in the seeking for know- 
ledge, rather than in its final acquisition, it is that our highest 
pleasure lies.” 

In the sectional sitti 
on the following Mo: 
read a paper ‘‘ On the Rapid 
in the Tight of Laplace’s Theory.” 
fact that the inner moon of Mars 
far shorter time than the latter n 
would seem to be in contradiction to the hypothesis of Laplace 
on the origin of our planetary system. e lecturer further 
showed that there was nothing very remarkable in the rapidity 
of the motion of this moon, which, owing to the slight distance 

m Mars, was wholly in agreement with the third law of 
Kepler ; but rather that an explanation was needed of the slow 
axial motion of the planet itself, and similarly of the other planets - 
And hereupon Prof. Ohlert adduced proofs from which, accord- 
ing to his view, and in conformity with fthe assumption of La. 
place, the rapidity of the axial motion of the planets in the final 
period of their formation would of necessity become diminished. 

Dr. Franz then followed with a paper “On the Observation 
of Double-Stars made at the Konigsberg Observatory, and on 
certain Peculiarities of the Konigsberg heliometer.” 

The Section for Anthropology and Prehistoric Research held 
a sitting on the same day, with Dr. Stieda in the chair, Dr, 
Anger of Elbing exhibited a rich collection of anthropological 
specimens, chiefly illustrating the antiquity of the district. 

In the Botanical Section Prof. Bail read a valuable paper 
“ On Underground Fungi,” in which he stated that the several 
species and varieties of tse in Germany must certainly exceed 

e usually accepted number. 

Prof. Moebius of Kiel, in the Sectionsfor Zoology and Com. 
parative Anatomy, read (also on the same day) an interesting 
monograph ‘On, the Importance of the Foraminifera for the 
Pee began AEE Dr. Carpenter's view that th d 

© uoti r. s view e genera an 
species of he a era cannot be determined after th® usual 
method, but that the only natural classification of the great mass 
of different forms is to e them in accordance with their 
degree of relationship. Prof, Moebius himself hed come to the 
conclusion from his researches among the Foraminifera which he 
had collected in Mauritius in 1874 that the repeatedly occurring 
peculiarities among the Foraminifera may serve and must serve 
in forming an idea of their nature and zvological position, 

The s e of the Foraminifera behaves witb regard to the 
ormation of the skeleton and shell just as dveethe protoplasm 
of the eggs of the Metazoa to the formation of the germs and of 
all organs proceeding from them. Rike the protoplasm of the 
egg, it possesses a quite definite and hereditary capacity for self- 
development. r4 2 


for Mathematics and Astronomy held 
ay, September zo, Director B, Ohlert e 

otion of the mner Moon of Mars 

He pointed out that the 

round the planet in a 

s for rotation on its own axis 
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As confirmatory of Darwin’s theory of descent, they possess a 
value neither greater nor less than that of all other animal 
classes. The lecturer’s deer work on the Foraminifera of 
Mauritius will contain much detailed evidence in support of his 
views. 

In fhe discussion which followed, Herr Wacker suggested that 


the point of difference bel Carpenter and Moebius lay in the 
fact that Carpenter had Nard to the sarcode rather than to the 
skeleton, to which latter gebius attached the greater impoit- 
ance. 


The second paper was given by Dr. Gabriel, whose subject 
was ‘The Clazsifcation of the Gregarine.’ He objected to 
Stein’s classification, hitherto the sole and undispnted one, on 
the grounds that it no longer fully represented the existing state 
of our knowledge. This view he was able to support, which he 
did at some length, and submitted to his hearers a new classifica- 
tion of his own, 

In the Section for esi and Physiology Prof. Tauber of 
ta lectured upon “Two New Anssthetics,” with which he 

ented upon frogs, rabbits, and dogs. Both anæs- 
thetics produced a scarcely appreciable change in the pulse and 
respiration, on which account they might be of great value for 
surgery. And in demonstration of their action Dr. Tauber pro- 
ceeded to experinrent upon a pigeon and a rabbit. 

On Tuesday, September 21, at the second general sittipg, 
Prof. Moebius of Hiel read a pape ‘On the Food of Marine 
Animals.” In the sea therefore is generated by far the greater 
number of animal types, and these again in quantity and in bulk 
are throughout regulated by the existing supply of nourishment. 
This in its turn depends upon the organic matter of plants, 
which in the sea also supply nourishment to its inhabitants. In 
our own seas, the North Sea and the Baltic, marie grasses are 
discoverable near the coast, while twenty to fifty metres lower 
are other kinds of plants; deeper still, 1f we search, we shall 

“find few or none. Loose strips of plants that have been torn 
away from their roots have been brought up from a depth of 
some hundred metres; in the Baltic and the North Sea these 
form a dark, soft, spongy mass. Nothing living is visible in 
this if placed in a tub; but if strained ugh a sieve, tiny 
mussels, snails, and crustacea become visible. In the depths of 
the sea-mud lining the bottom are countless worms, mussels, and 
little animals which feed upon the spongy mass. Flounders 
and other fish penetrate into these mud-depths and devour-the 
animals that are there. Where the sea-bottom however is 
formed of soft clay, nothing beyond a few worms here and there 
will be found. Thus in the deeper portions of the Mediterra- 
nean, otherwise so rich in aait life, nothing at all is discover- 
able. The Professor in the course of his remarks went on to 
show that the supply of nourishment to the inhabitants of the 
sea was now and would be hereafter undiminished; and thus 
that the pro tion of animal life in the sea wonld continue 
unchecked, so long as the mighty ocean itself should last. 


° SCIENTIFIC SERIALS 

Bulletin del Academie Royale des Sciences (de Belgique), No. 7. 
—A Hyperoodon captured on the strand at Hillion (C6tes-du- 
Nord, France) in December, 1879, by M. van Beneden.—On 
Mysticetes with short fins, from the sands in the neighbourhood 
of Antwerp, by the same.—On detgrmination of albuminoid 
substances of the blood serum by circumpolarisation (modified 
method of Hoppe Seyler), by M. Fredericq.—Contribution to a 
study of the rô% of insects in the pollinisation of heterostylous 
flowers (Primula elatior), by Mr. MacLeod. 


SOCIETIES AND ACADEMIES 
e PARIS 

Academy of Sciences, September 20.—M. Wurtz in the 
char.—The following gge were read:—On the odours 
of Paris, M. Sainte-Claire Deville. He analysed some of 
the mois} black earth exposed in a trench in the Rue St. Jacques. 
The amount of salts in the impregnating liquid indicates con- 
siderable concentration (which can be easly explained), The 
dust from horses’ shoes and from wheels of vehicles is thought 
to be the origin of sulphides and protoxide of iron, and of tlt 
dark coloratfon.g The escape of gas, estimated at about a tenth 
of the gas circulating in the pipes, furnishes part of the sulphur, 
the carbonated hydrogen pnd the coal-tar which abgunds. 
Through this escape the sub-soil is rendered wholesome (in 
the author’s offon), and cannot exhale any dangerous odour. 
There is a slight Smell of sulpharettedghydrogen (not worse than 

e 





that from sulphurous minesal waters), and a smell of healthy 
empyreumatic producty-—M. de Tchihatchef presented a work 
of on Spain, Algeria, and Tunis, but treating chiefly of 
Algeria. Such questions as thé material and moral results of 
the annexation to France, the mode of action of the new 
administrative and social instite@ion:, the assimilation of the 
Arab and the Christian elements, &c., are tated; the author 
has also studied the geology and botany of the country.—Ob- 
servations of the new planet Coggia (287) at the Paris Observa- 
tory (equatorial of the western tower), by M. Bigourdan.— 
On a new experiment for showing the direction of the rotation 
commandeatéd. by bodies to polarised light, by M. Govi. A 
pure spectrum is produced with rectilinearly polarised light, and 
a plate of rock crystal is interposed, giving a dark band ; also an 
analyser. The spectrum and analyser have a joint movement of 
rotation (one end of the spectrum being at the centre of the circle 
of which the spectrum remesents the radius), The dark band 
moves along the spectrum (during rotation) one way or the other 
according to the nature of the quartz plate (dextrogyrous or 
levogyrous), If the motion be sufficiently mpid for the impres- 
sion on the eye to be continuous, one may trace put in space, or 
on a screen, opposite spirals, Curious variations are obtained 
by interposing plates of mica, gypsum, &c,—Study of telluric 
lines of the solar spectrum (Nice Observatory), by M. Thollon, 
With his powerful spectroscbge, he has r€solved the telluric 
groups B, D, and a of Angstrém into thew simple elements, 
separating these elements from each other, and from the other 
metallic lines.—On the liquefaction of ozone and on its colour in 
the gaseous stdte, by MM. Hautefeulle and Chappuis, They 
passed some highly ozonised oxygen prepared by their new process) 
into a Cailletet apparatus. Fiom the first strokegof the piston 
the {capillary tube appeared azure blue. With several atmo- 
spheres’ pressure the became of an indigo blue, the mercury 
meniscus looking steel blue through it. Sudden liberation from 
75 atm. produced a mist, indicatmg liquefaction (300 atm. were 
necessary in the case of oxygen). Ozone is a little less easy to 
liquefy than carbonic acid. If the ozonised oxygen be not 
compressed slowly and in cold, the ozone is decomposed, giving 
a strong detonation and a yellowish flash. Thus the mixture 
contains an explosive gas.—On Brunton’s tunnelling machine, 
by M. Biver. This gives an account of results with the machine 
as used in the lignite pits in the Fuveau Valley. It appears, 
inter alia, that of 51 horse-power of the motor only 12°4 was 
transmitted to the machine, 38°6 being lost.—Telescope with 
double action for pointing long-range guns, by M. de Broca. — 
On losses in P E of vinegar, by M, Garcin. 
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have an education in only one aspect of things, then by 
all means let it be the scientific aspect ; on the other side 
he can educate himself at his leisure, whereas, as Sir 
Josiah Mason forcibly testifies, when a man gets into the 
thick of the fight, it is all but impossible for him to make 
up for the want of scientific training in his youth. «As a 
mental discipline and a means of culture science by itself 
is as good an implement 4s literature by itself, and 
probably a great deal better, as the former takes us into 
the very heart of nature in its widest sense, while the 
latter only deals with the outside of things, At the same 
time Prof. Huxley expressly states that exclusive training 
in either the one direction or the other is essentially lop- 
sided, and not to be encouraged ; that it is essential to 
the completeness of a man’s culture that it should have 
an esthetic and literary, as well as a scientific side; and 
what other opinion could be held by one who himself 
seems familiar with “the best that has been said and 
thought” ın all the languages of cultufe. We are much 
mistaken if Prof. Huxley would not endorse every word 
spoken by Prof. Max Muller, on the necessity for the study 
of the science of man, the science of thinking and of speak- 
ing, to a completely liberal education. The truth 1s 
that there is a widespread misconception as to what 
science really means; we have been so long accustomed 
to apply the term to certain groups of concrete facts, that 
we forget that it may be applied, and indeed is now 
frequently applied, to any branch of knowledge investi- 
gated on the method which has been so fruitful in 
the study of physical phenomena. Science indeed 
is merely the counterpart of sentiment; each of them 
has its proper place, and each of them is indispen- 
sable to the complete development of the human 
mind. To neglect training on either the one side 
or the other must produce an imperfect, a lop-sided 
result; but there is no reason why either should be 
neglected. Let the programme of elementary education 
only be developed in the direction so long advocated 
by Sir John Lubbock and those who think with him, 
and let the whole of the education of the country up 
to our colleges and universities be carried out on the 
same lines, and every side of the human constitwtion 
and every aspect of human learning will have fair play. 
Prof. Huxley did well to defend science as a method of 
mental discipline certainly equal to the old and merely 
literary methods which so long prevailed at our uni- 
versities, and which Have been so abused ; but his address 
will be strangely misread if any idea,of suppressing the old 
learning is attributed to him. It is interesting to notice 
that Sw Stafford Northcote, in his short address at 
Tiverton, followed the plan of that of Prof. Huxley, be- 
ginning by strenuously advocating the spread of s@ientific 
education in the country as the only means by which we 
can be able to cope with our neighbours, and concluding 
by maintaining that it would be a serious mistake to sup- 
press literary training entirely. This is what we have al] e 
along maintained in these pages, and we are sure that 
eProf. Hyxley is on our side. Science has had a hard 
fight to obtain a place in the education pf the country, 
and she has not yet obtained te place she is entitled to ;« 
she ill oply have done so when in all our educational 
institutions she holds a position{of perfecg eequality along- 
side of the-subjects which until recently nonopolised our 
e r ATA 
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THE PLAGE OF SQIENCE IN EDUCATION 


T RER ha been a great deal said and written on the 
subject of education during the past week. First 

of all we have the important address of Prof, Huxley at 
the opening of the Mason College, Birmingham, which we 
give in full on another page ; then there is,the brief but 
significant address of Sir Stafford Northcote at Tiverton ; 
and lastly, the summary of Sir Charles Reed of the ten 
years’ work of the London School Board. All this has 
furnished ample food for comment in the daily papers, 
and their miscqnceptions as to the real drift of Prof. 
Huxley’s address must be amusing to those who know 
what science really means, and what are the opinions held 
by reputable men of science as to what constitutes sound 
and complete education. With regard to the institution 
which has been so generously founded and handsomely 
endowed by Sir Josiah Mason at Birmingham, it should 
be remembered that there was no intentiog to start it as a 
university. Its founder has had to push his way through 
life, and wotwithstanding the unusual success of his 
career, he confesses that he has but little faith in the rule- 
of-thumb method, which was often his only guide. At 
every step, he admits, he was hampered and hindered by 
the want of scientific knowledge, by his ignorance of 
those exact methods, those laws and facts, which can only 
be satisfactorily acquired and utilised by a preliminary 
scientific training. Even at his advanced age the con- 
sciousness of this want is so strongly impressed upon 
him that, with true benevolence and rare generosity, he 
„has founded the magnificent institution at Birmingham 
which was opened last Friday, in order that succeed- 
ing generations of boys may have a chance of equipping 
themselves at the outset with those weapons of pre- 
cision, the want of which he who has fought successfully 
the battle of life had to deplore at every step. The 
Mason College at Birmingham is not a mere technical 
institute, as may be seen from our article in NATURE, 
vol, xxii, p. 514, in which the course of instruction pro- 
vided is described. All departments of science are 
provided for, as well as certain special applications of 
some of them; the great principles and facts of these 
sciences first, and their special application afterwards, 
Wisely also the founder has provided for instruction in 
the English, French, and German languages; and even, 
as Prof. Max Muller stated in his brief but admirable 
address at the luncheon, far Greek and Latin. The deed 
of foundation makes ample prewision for the widening of 
the programme, the extension of the subjects taught, and 
the adaptation of the institution to the times. Special 
reference is made to art, which will no doubt be added. 
At the same time the founder excludes from his pro- 
gramme “mere literary education.” It is, we suppose, 
this exception—which looking at the prégramme of the 
College, seems to us somewhat vague—that has led 
the daily press to miscdnceive Prof. Huxley’s address 
as a defence of science as a means of education, to the 
entire exclusion of literature, What Prof. Huxley main- 
tains, as we read his address, and as we read his other 
utteranges on the same point, is, that if a man is to 
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schools and colleges, and we trust that when another 
decade’s work of the London or any other School Board has 
to be summarised, the so-called extra subjects will have 
become an integral part of the elementary education of 
the country. Such institutions as that opened at Birming- 
ham will greatly help on the cause of scientific education. 
The standard of teaching we are glad to see is high, the best 
science schools of the Continent being taken as models ; 
and we trust the Mason College will never degenerate 
into a mere technical training-school. Under the liberal 
principles for its conduct laid down by the founder, it is 
capable of the widest development in every direction ; 
whether it may form the nucleus of a Birmingham Uni- 
versity remains to be seen. Its working will be watched 
with the greatest interest by all who have at heart the 
raising of the standard of education in the country. 






CHEMISTRY OF THE CARBON COMPOUNDS 


« kd 
Elements of Chemtsiry. By Willam Allen Miller, M.D., 
&c. Revised and in great part re-written by Henry E. 
Armstrong, Ph.D., F.R.S., and Charles E. Groves, 
F.CS. Part III.—Chemistry of Carbon Compounds, 
or Organic Chemistry. Section I.—Hydrocarbons, 
Alcohols, Ethers, Aldehydes, and Paraffinoid Acids. 
Fifth edition. (London: Longmans, Green and Co., 
*1880.) 


HE study of the laws governing the combinations of 
molecules containing carbon is of the very first 
importance to chemical science, inasmuch as this study so 
well illustrates and extends the general laws of molecular 
combinations, that is to say, the general laws of the 
science of chemistry. 

An almost innumerable array of facts concerning 
carbon compounds is to be found in the ordinary 
text-books ; papers in the chemical journals sometimes 
contain generalisations drawn from certain classes of those 
facts: the later supplements to Watts’s “ Dictionary” 
contain the more important of the comparatively recent 
generalisations ; but there has undoubtedly existed for 
sometime among students of chemistry a wish for a text- 
book in which the leading facts concerning the com- 
pounds of carbon should be clearly stated, the general 
properties of, and general relation between groups of 
these bodies should be indicated, and summaries of the 
evidence in favour of or against tle generally adopted 
structural formulz of, the more important compounds 
should be presented to the student, in order that he might 
thus have in one text-book such a fair compendium of 
the present state of this branch of the science as should 
furnish chim with suggestions for work, by showing him 
what is clearly known, where exact knowledge ceases, and 
where even analogy lends but little help. 

The first part of such a text-book English chemistry 

enow possesses ; let us hope that the second part of this 
admirable book will soon follow, and be worthy of that 
now published. 

In their prefage the editors—bhad we not better say at 
eonce the authors ?-—write “Notwithstanding the extra- 
ordinary increase in the number of the carbon compouards, 
their study is ually becoming simplified as the possi- 
bility is extend of arranging thgm in series and of 
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giving a general descgiption of their chief properties 
applicable to all the members of the group.” 

There can be no hesitation if saying that the authors’ 
work—more than any other text-book in the English 
language-will aid the advance of this, «he only true 
method, of studying Organic Chemistry. 

There are text-books of Organic Chemistry” which in 
the student that the structure of this or that compound “1 
represented by the following formula” ; ; this book follows 
another and a better plan : the authors give a succinct 
and clear sketch of the evidence for and against all 
important structural formule, thus indicating the true 
value of these formula as condensed statements of che- 
mical facts, and at the same time setting before the 
student examples of the application of, the chemical 
method of inquiry. 

The ‘general principles underlying the formation of 
so-called structural formule are adverted to in more than 
one place by the authors. *., 

These formule are based on the laws of “ atom- 
linking,” which again are deductions from the theory 
of quantivalence or valency, itself an outcome of the 
application of chemical methods of inquiry to the mole- 
cular theory of matter. e 

Although the volume before us is Part III. of a large 
work, the first part of which deals with'chemical physics, 
it would nevertheless, we think, have been advisable to 
have given a brief sketch of the molecular theory of 
matter, and to have shortly stated—but more fully than 
is done on p. 42—the evidence on which is based the 
(chemically) all-essential difference between atom and 
molecule. 

A little space might have been spared for an exposition 
of the laws of atom-linking, such as, but very much more 
condensed than, that in Lothar Meyer's “ Modernen 
Theorieen.”’ 

In speaking of quantivalence, on p. 42, the authors do 
not explicitly state that it is the afoms of the elements 
which “are equivalent in combining or replacing power 
to one, “two, three, four, five, or six monad atoms of 
hydrogen.” Of course this is implied throughout the dis- 
cussion which follows, but students sometimes fail clearly 
to grasp the difference between the old chemistry, which 
attempted, but failed, to determine equivalent weights of 
elements, and the new, which is so largely based on the 
equivalency of groups of atoms of the elements. 

Frankland’s “ bond” explanation of valency is sketched, 
but so long as we have no definite physical conception 
of what a “bond” is, this explanation really explains 
nothing; such an expression as “two of the bonds neutral- 
ise each other” has no meaning, further than that the 
valency varies from a given number to two less than this 
number. 

The authors give some examples of compounds, which 
seem to show that the valency of certain glementary 
atoms may vary from an odd to an even number; but 
they do not giverexampleS which prove such a variation, 
£g. MoCl, and MoCl, ; WCl; and WC],; NO, NO,, and 
NH. 


° The authors, probably wisely, do not very definitely 


express their opinion as to the exact meaning of a 
structural formula; they sometimes appear to regard 
these formule as real representations of the’ gelative. 
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mode of arrangement of atoms in a molecule, sometimes 
only as condensed statements of facts of formation and 
decomposition. If the formér view be adopted it becomes 
a question whether the “structure” represented by the 
formula is thatof the molecule when unacted upon by 
the moleculgs of foreign bodies, or only when a certain 
disposition of its parts has been induced by the action of 
the molecules of another substance. 

Facts are certainly known which are best explained by 
supposing that a change of some kind precedes that 
process of complete molecular decomposition usually 
called a chemical reaction; indeed almost the only 
feasible hypothesis of chemical action supposes that 
chemical change—that is, change among the parts of the 
molecule—may bẹ proceeding without a permanent mole- 
cular decomposition taking place. In the section on 
“ Aldehydrols” the authors apparently admit some such 
hypothesis as this; they do not regard the non-isolation 
of a compound as proof of the-rion-existence of that com- 
pound; they explain processes of chemical change by 
supposing the existence of unstable molecular configura- 
tions intermediate between more stabla and isolable 
configurations, 

Recent werk in chemical physics appears to lend some 
countenance to the idea that structural formule may 
roughly represent the configuration of molecules just 
previous to their passage into phases of “f absolute insta- 
bility” rather than their configuration when in phases 
which are themselves “absolutely stable.” 

Quite recently a distinct advance has been made in 
molecular theories by the recognition of what might be 
called atomic induction, that is, the influence exerted 
by one part of a molecule in modifying the chemical 
function of another part, or other parts, of the same 
molecule. Illustrations of this “ orientation’? are to be 
found in the production of the substituted derivatives of 
benzene and of the phenols; the generalisations made in 
these cases are clearly stated by the authors. 

A very valuable section on the Van’t Hof LeBel 
hypothesis of isomerism is to be found from pp. 983 to 
993. (There is evidently an omission of part of a sen- 
tence at the top of p. 993.) The authors suggest a slightly 
modified form of this hypothesis, The fundamental 
assumption is made in these hypotheses that chemical 
energy is entirely potential, and that it is wholly due to 
the arrangement of the parts of the molecules. It seems 
possible however that chemical energy may be partly 
potential and partly kinetic, and that if any means could 
be found for measuring the change of entropy as well as 
the change of total intrinsic, energy of chemical systems 
in their passage from one standasd state to another, some 
light might be thrown on the question of isomerism. 

In their general classification of carbon compounds the 
authors have adopted a scheme founded on the chemical 
fufiction of these compounds ; they group together hydro- 
carbons, alcohols, aldehydes, &c, They do not fail to 
indicate how function is associated with “structure” 
But in each of these great groups of compounds a classi- 
fication founded more upon genetic relations is adopted ; 
they consider a group of hydrocarbons, then the haloid 
derivatives of these hydrocarbons, and so on. 

Most admirable tables are appended to all the more 
importanf groups; the usefulness of these tables may be 

` 
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illustrated by reference to that on pp. 458-459, wherein 
the ethylic alcohols are arranged in read/y homologous 
series. 

The acids are classified into various sub-groups, and 
the dependence of the function of the “acid hydrogen” 
on the ‘‘structure’’ of the other part of the molecule is 
indicated. G 

In speaking of the higher aromatic or “ benzenoid ” 
hydrocarbons, the happy expression is used of a closed 
chain containing “ oops,” and it is pointed out that “the 
formation of each new loop in the chain of carbon atoms 
tends to reduce the combining power by two units.” 

The proof (p. 399) that the carbon atoms in the olefines 
are not arranged in a closed chain is noteworthy, and 
may be taken as typical of the authors’ method of dealing 
with such questions; basing a generalisation on carefully 
collected facts, and then applying their generalisation 
boldly, but without dogmatism. = 

The nomenclature of the work before us is much more 
self-consistent than that ædopted in any other treatise on 
organic chemistry. Certain new names are introduced : 
thus, the bodies supposed to exist in aqueous solutions of 
many aldehydes—substances characterised by the groups 
CH(OH),—are called aldehydrols. A systematic nomen- 
clature for the carbohydrates is proposed: thase of the 
composition C,H,,0, have names ending in ose, glucose 
being the best known example of this class ; those of the- 
composition C,,H,,0,, which like cane-sugar produce- 
two molecules of glucose on inversion, have names ending 
in on, eg., saccharon; and those which on hydration: 
give rise to the formation of a saccharon have names 
ending in y#, £g., amylin. As another instance of the 
authors’ attempt to systematise nomenclature may be 
noted their rules for the use of the Greek letters a, R, &c., 
in distinguishing isomeric derivatives (pp. 861-2, note). 

Finally, I would draw attention to the authors’ manner 
of dealing with physical methods of solving chemical 
problems: the physical method is so described that one 
cannot forget that it is to be used by a chemist—there is 
not first a little physics, and then a little chemistry; the 
problem is clearly chemical, the method only is physical. 

A suggestion made in the preface seems most admirable, 
it is that “Each chemical school” would do well to 
“make the preparation by its students of certain sub- 
stances in a state of purity a part of the ordinary course 
of study, and to give noce that these particular compounds 
are at the disposal of experts for the determination of 
physical constants.’’ . 

Is there any probability of a treatise being written 
on Inorganic Chemistry conceived in the same spirit and 
carried out, as far as possible, on general lines similar to 
those of this most excellent work by Armstrong and 
Groves ? M. M. PATTISON MUIR 





OUR BOOK SHELF ° 


An Elementary Treatise on Solid Geometry. By W. 
Steadman Aldis, M.A. (Cambridge: Deighton, Bell, 
e and Co,, 1880.) 
THE term “elementary” diagnoses this dandy book to 
solid geometry from the more*thorough works on the 
samessubject by Messrs. Salmos and Frost. It is, to our 
mind, exceedingly well adapted to ne eS scouted of 
that large class of students who, whilst requiring an 
acquaintance with this branch of study, axe unable, either 
» 
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through want of time or the requisite ability, to extend 
their reading into the more recondite pat discussed by 
the above-named writers. As a proof that Mr. Aldis’s 
labours have been appreciated, we need only say that this 
edition, improved by the addition of hints for the solution 
of some of the examples, is the third. 


Familiar Wild Flowers: Figured and described by F. 
Edward Hulme. 2nd Series. With Coloured Plates. 
(London: Cassell, Petter, Galpin, and Co.) 

We have already called attention to the appearance of 

the first volume of this series, and of the second we can 

speak in equally favourable terms. In selecting for 
illustration a hundred of our familiar wild flowers, all 
chosen in some way for their beauty, a certam amount of 
arbitrariness must be allowed ; but in the present instance 
very little complaint will be made on this head by the 
majority of readers. The coloured Fone pane are some- 
what unequal in excellence, but, as a rule, are extremely 

ood, The book is one well adapted to awaken or to 
oster in young people a love of the floral beauties of our 
fields and hedges, woods and ditches. 


A New and Easy Method of Studying British Wild 
Flowers by Natural Analysts. By Frederick A, Messer. 
(London: D. Bogue, 1880.) 


‘THIS work indicates a very large amount of labour on the 
part of the author; whether the labour has been alto- 
ther well applied is another question. For the field 
otanist whose sole object is to determine the name of a 
wild flower it will no doubt be useful in assisting him to 
e out at least the order and genus, for beyond this it 
does not pretend to go. No botanist will be disposed to 
depreciate the value of field botany and of the study of 
critical species, which often leads to further study of some 
of the great questions connected with the life of plants. 
There 1s no doubt that species-botany had been exalted 
a quarter of a century ago to a far too prominent place 
by English workers,and had been much too exclusively fol- 
lowed, to the disregard of morphological and especially of 
physiological work. The inevitable reaction has set in, 
and is now perhaps at its height, when the number of 
botanists who have an accurate acquaintance with our 
British flora is extremely small As an introductory work 
for those who are desirous of increasing this number, Mr. 
Messer’s book may be recommended, always provided 
that the student does not imagine that it will materiall 
help him in his study of the structural and genetic aff 
nitjes of the different families of plants. The graphic 
illustrations are novel in design, and will no doubt help 
toimpress the meaning of the technical terms on the 
beginner. Some few errors should not have been allowed 
to pass in a work bearing the date of the present year. 
Among these is the reference of Selaginella selaginoides 
to the genus Zycopodius, and the omplete suppression of 
Selaginellacee as a British order of vascular cryptogams. 


Manual of the Indigenous Grasses of New Zealand. By 
dope ooo .L.S. (Wellington: James Hughes, 
1880. 

THiS@s one of those excellent manuals emanating from 

the Colonial Museum and Geological Survey Department 

of ‘New Zealand under the admirable direction of Dr. 

Hector. The work is a reproduction in a handy form of 

the folip work ordered by the New Zealand Government 

in 1876, to be prepared “with nature-printed plates and 
descriptions of each species, and to be accompanied by 
an essay on the grasses and forage plants likely to prove 
useful in New Zealand.” This explanation ise extract@l 
from the’ preface of the por before us, which preface hase 
been written by Dr. Hector himself. We also learn from 
the same source that “ehe whole of the illustratiens of 
_ the lagge editipn were drawn from nature by Mr. John 
Buchanan. . .@ The condition acres the plates 


should be nature printede—rende d it necessary in the 


| 


first instance to publish the work in folio, but, as this 
large size is both inconvenient and costly, only a small 
edition has been issued, ande the present han y volume 
has been printed for more general distribution. The 
plates now given—sixty-four fn number, and including 
eighty-seven different species and varietits of grasses— 
are reductions by the process of photo-lithography from 
the onginal folio plates, and depict the grasses as of one 
half the natural size of the original specimens.” 

There can be no doub? but that the Mook will be very 
valuable, not only to the botanist, but also to those who 
wish to know all about New Zealand grasses for their 
utility for fodder or for other purposes. The plan 
adopted in the book is to give under each genus a brief 
generic description and general distribution over the 
world, the names of the countries being given in capitals, 
so that they catch the eye at once; this is followed by 
the etymology of the generic name. ‘The species are 
then separately enumerated, the generic .and specific 
names standing first, followed by the common name, 
reference to the plate, synonyms, habit of the plant, 
time of flowering, specific description and distribution of 
the particular species, after which is a good account of 
the properties and uses of the grass, and a detailed 
reference to the figures. The book is extremely well 
printed, the plates are well done, and there are two 
capital indices, the first to genera and species, and the 
second to popular names. JOHN ReJACKSON 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts. No 

nee ts taken of anonymous communications. ] 

[The Editor urgenil nes correspondents to keep their letters as 
short Gs eee. sure on his space ts so great that tt 
ts impossible otherwise to ensure the appenrane even of com- 
munications containing interesting and novel facts.J 

Geological Climates 


In NATURE, vol. xxii. p. 200 ef seg., there occurs an important 
statement by Mr. J. Starkie Gardner, to the effect that fossil 
remains not distinguishable from draucaria Cunningham had, 
been found among the Eocene plant beds of Bournemouth, in the 
south of England, 

After reading Mr. Gardner’s paper, I availed myself of an 

opportunity of studying the leaflets of the living and dead speci- 
mens of this species of Araucaria in the Kew Gardens, in- 
cluding the original specimens in the Herbarium named by 
Mr. Cunningham, and agree with Mr. Gardner as to the difficulty 
of separating the 4. Cunningham from the Sequoias by leaflets 
alone when in the fossil condition. ' 
Ey Assuming Mr. Gardner’s conclusion to be true, viz., that the 
Eocene Bournemouth tree was identical, or nearly so, with the 
living 4. Cunsinghamt, a question arises as to climate which will 
prove insoluble to geologists of the school of Lyell and his 
followers, who assume that all physical causes during geological 
time have been pretty much the same as at the present time and 
times immediately preceding the present. 

The Moreton Bay Pine (4. Cunninghami) is found, as the 
name imports, on the shores of Moreton Bay, on the east coast 
of Australia, and has a rane of goo miles, from 14° S. lat. to 
29° 30’ S. lat. along that coast. It does not extend more than 
eighty miles inland, where, instead of being 130 feet in height, 
which it is on the coast, it becomes a dwarf tree, and farther 1n- 
land it entirely disappears. ° 

This tree therefore becomes a most delicate self-registering 
thermometer, indicating to us precisely (after the well-known 
manner of plarts) the exact conditions of the Eocene climate 
that existed in Bournemouth during the earlier Tertiary period. 
I propose to examine the evidence given by this thermometer, 
and to invite my ustformitarian friends to explain how this 
evidence can exist in conformity with their views. 

The climate of the northern limit of the Moreton Bay Pine is 
as follows (as regards heat} :— 

Mean (January), = Mean Qualy) 
yro F. 


M Annual), 
8a"o F. TO 


76°53 F., 
e 
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The climate of the southern limit is— e 


Mean (January). Mean (July). Mean (Annual), 
725 E, 378° 65°°0 F. 
The mean of both being— 
Mean (January). Mên (July). Mean (Annual). 
77°25 F. 64°25 F. 70°75 F. 
The presat mean annual temperature of Bournemouth is 


only 50°4F., which is 20°°35 F. below its mean annual 
temperature in the Eocene perio 

I want to know how Lyell and fis followers propose to give 
to Bournemouth, from present exi forces and causes, thi 
additional 20° F. of heat. If geologists really wish to earn the 
respect of their fellow-workers in more exact bianches of 
knowledge, they must condescend to consider gnantitative as 
well bak ecg questions, and enter into numerical details, 
To le them to do so I lay down the two following 
aa OF all pi existing on th parallel of latitud 

L places now existing on the same el of latitude 
as Bournemouth the highest mean temperature is in 20° W. 
long. (in the Atlantic), where the temperature is 53°1 F., or 
only 2°'7 F. above that of Bournemodth 

Of all places on the same parallel the lowest mean tempera- 
ture is found at 8@° W. long. (er the borders of Labrador and 
Canada), where it is 29°'3 F., which is 21°1 F. below that of 
Bournemouth, and 2°*7 F, below the freezing point of water. 

Existing forces and circumstances might therefore benefit 
Bournemouth to the extent of 2°°7 F, degrees, ox might injure it 
to the extent of 21°1 F.; but how is Bournemouth to gain the 
20° of heat necessary for the flourishing of the Araucaria Cun- 
ninghami on its Eocene sea-shore swamps, if existing causes 
only were at work? 

2. The place in the northern hemisphere which is now most 
closely allied ın climate to Moreton Bay, or to Bournemouth in 
Eocene times, is the central part of the Gulf of California, in 
Western Sub-tropical America. i 

Again, I ask geologists of the uniformitarian school to show 
me how they propose to convert the climate of Bow nemonth into 
the t climate of the Gulf of California or that of Moreton 
Bay by mere transposition of Jand and water, withont shifting the 
position of the earth’s axis, which is an inadmissible hypothesis? 

Trinity College, Dublin, SAML, HAUGHTON 

September 25, 1880 


The Naini Tal Landslip 


For the purpose of making a therough inquiry into the details 
of the causes that led to the above lamentable disaster an able 
geologist would undoubtedly be required, as was suggested in 
your leader last week. JI think, however, that to any one who, 
like myself, has resided even but temporarily at Nami Tal, the 
main cause of the recent slip must be sufficiently obvious with- 
out the aid of the geologist. 

From the account of the particular buildings overwhelmed it 
is plain that the slip took place close to where an almost equally 

one occurred some years ago {in the winter of 1865, I 
believe), viz., just above the Victoria Hotel, on the shoulder 
uniting the two peaks of Cheena and Lyria Kauta. 

The foot of this shoulder forms the northern border of the Tal, 
or lake, for which the station is justly famed; the strata com- 
posing it, as far as I can remember, dip with the slope of the hill 
southwards towards the lake, Moreover, it faces the direction 
from which the rain mostly comes. The conditions for the pro- 
duction of a landslip in the directiongof the lake are thus amply 

e : 


fulfilled, 

Thotigh landslips are not at all infrequent from this hill (one 
occurred near Cheena when I was there, killing two natives), 
it is from its sunny aspect and emparat gentle slope 
detidedly the favourite, the station bemg mainly built on its 
sopes or at its foot, 

the hill which forms the southem border of the lake the 
dip of the strate is in the opposite direction to the slope of the 
hill. It is consequently much freer from landslips, and much 
safer than the former, as only a few chips at most could be 
detached from it on the side facing the lake, by the action of 
rain. The nearly constant gloofa however in which, from its 
northern aspect and its steepmess combined, it is necessarily 
shrouded, as well as the lack of building area, naturally tends to 
limit its population. This hill again on its southern side, which 
faces the ¢plains, repeats the same phenomena as the shoulder 


before mentioned ; an enormous portion of it having’ become 
detached towards the plains, and called pre-eminently “ The 
Landslip.” 

When staying in the Victoria Hotel in May and June, 1877, 
I always felt it would take little to bring the whole hill, 


and ially Government House, which appeared almost 
vertically above us, down on top of as. Theol dslip ‘which 
I mentioned as being close to the,present hotel buried its prede- 


cessor, and might be thought te*have furnished ample warning 


against choosing such a dangerous spot upon to which to rear a 
fresh one. 

To guard against such disasters in'future I would t that 
all houses in the hill-stations should, if possible, be built mainly 


where the strata dip in the opposite’direction to the slope of the 

hill, and that where the strata dip in the same direction as the 

slope of the hill all proximity to steep slopes.should be avoided, 
only the gentler slopes utilised for building on. 

I may add that the rainfall on the present occasion seems to 
have been phenomenal, if, as the Zmes says, it was thirty-three 
inches in seventy-two hours, Still, extraordinary and sudden 
downpours of this kind must be expected, where the summer 
rainfall has varied from forty inches in 1877 to 117 inches in 
1862. E, DOUGLAS ARCHIBALD 

Tunbridge Wells, October 2 
@ 


Branch.cutting Beetles 


Ir is rather curions that the story which Mr. Ober was told in 
the Carribbees (NATURE, vol. xxii. p. 216) should be generally 
believed in Southern Brazil also, viz., that a large beetle ‘‘ seizes 
a small branch of a tree between its enormously long nippers, 
and buzzes round and round the branch till this is cut off.” Only 
in the Antilles this cutting of branches is attributed to a huge 
Lamellicorn, the Dynastes hercules, and in Santa Catharina to # 
large Longicorn, the Macrodontia cervicornis. 

verybody here will tell you this story, but nobody, as far as 
I know, has ever seen the beetle at work. Branches are often 
cut off by some animal. On a camphor-tree in my garden six 
branches, from 9'5 to 13'5 centim. in circumference, have been 
cut off; and ona Aithecolobiuin for some time almost every morning 
a fresh branch had fallen down, some bemg even much thicker 
than those of the camphor-tree. The cutting is always in a plane 
perpendicular to the axis of the branch, as it would be were it 
made by a rotating beetle; but in this case an annular incision of 
equal depth all round the branch would be produced, and this I 
have never seen. On the contrary, the incision, which causes 
the branch to break off, consists of two parts, occupying the lower 
and the upper face of the branch, meeting on one or on either 
side of it, and being separated by a wedge-shaped interval, which 
is broken by the weight of the branch, and is narrower or broader 
according to its toushness 

Once—many years ago—I came to the Pitkecolobinsn tree ealy 
in the morning, when a branch was just falling down, and with 
it came down the animal by which it had been amputated, It 
was a Longicorn beetle, the well-named Oncideres amputator, 
Fabr, I have since seen specimens of some other species 
of the same genus, which had been canght by others in the act 
of cutting branches. It is almost unnecessary to add that they 
do so by gnawing, and nat by whirling round the branches. 

Blumenau, Santa Catharina, Brazil, FRITZ MÜLLER 


August 13 , 








« The Tay Bridge Storm 


In NATURE, vol. xxi. p. 468, Mr. Ley asks, relative to my 
letter on the Tay Bridge storm, which appeared in NATURE, 
vol. xxi, p. 443, on what evidence I state ‘‘that when the 
velocity of the cyclone centre is very great, the strength of the 
wind for any gradients is increased, or at all events becomes 
more squally and . . 

I much 3 a circumstances which have prevented my 

lying to him sooner, but may now state shortly the three 
principal pieces of evidence which led me to that conclusion :— 
èr. My œv observation in a large number of cyclones where 
the. velocity of translation was very great, there hgs bten a quality 
of gustiness or squalliness and inteffsity genesally greater than is 
usual for the observed gradients. , 

2. Ever since the barometer was invented it has been known 
that a rapid fall of the mercary indicates wor: “veathes than a 
slow one. Now we knoy that the rate at which this fall takes 
place at any station depgnds :%1) On the steepness of the 
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gradients. (2) On the nearness of the observer to the path of 
the cyclone centre. (3) On the velocity of translation of that 
centre, A 

In a great many cases I have observed, especially in the 
west of Ireland, that when a rapid fall of the barometer is 
reported, the wind is much stronger than existing gradients 
would seem to justify. . 

From this it would seem than the rate at which the change of 
pressures is taking place has sgme influence on the strength of 
the wind. 

3. Prof, Loomis has shown in his examination of the U.S. 
Weather Charts that in American cyclones the area of rain- 
cloud extends further in front when these storms are going fast 
than when are going slow. 


Ing 3 
From this it would appear that another element of intensity 


besides wind, viz., precipitation, is increased when a cyclone 
centre moves with great rapidity, 
It was mainly on these grounds that 1 based the statement in 
my former letter, RALPH ABERCROMBY 
21, Chapel Street, Belgrave Square, October 5 





Deltocyathus Italicus, Ed. and H. 


I FIND that Prof. Ralph Tate, F.G.S., President of the 
Adelaide Philosophical Society, has.lately written as follows ‘in 
an anniversary address. ‘‘On the other hand the Geelong 
coral, Deltocyathus italicus, Ed, and H., better known from the 
Italian Miocenes, is considered by Count Pourtales and Sir 
Wyville Thomson to be specifically distinct from its living 
analogue inhabiting the deep waters of Florida—an opposite 
opinion to that held by Prof. Duncan.” During the last 
conversation I had with the late M. de Pourtales he informed 
me that after having seen and studied the Italian types, he was 
®atisfied that I was correct in the statement I had made regarding 
the specific identity of the Tertiary and recent forms. 

P. MARTIN DUNCAN 

4, St. George’s Terrace, Regent’s Park, N.W. 





Temperature of the Breath 


My attention has been directed to a communication under the 
above heading by R. E. Dudgeon, in NATURE, vol. xxii. p. 
241. The speculations therein raised regarding the temperature 
of the breath are scarcely compatible with ascertained physio- 
logical truth, Mr. es friend’s explanation, against which 
he argues, is undoubtedly correct. The great value of woollen 
clothing in preventing chill after exercise may be explained on 
the same principles. The hygroscopic state of the atmosphere 
(and material) is the condition which causes variation in different 
experiments. Different materials have effects corresponding to 
their hygroscopic properties. The following results of a few 
experiments which I recently made speak for themselves :— 


No. 1.—Temp. ofair, 87° F.—Air moderately dry (dew point 


not ascertained). 
vy breath, 96° in mouth cavity, 


102°°9.—Thermometer enveloped in 
four folds wool. 


oF bad 


3 1, 102°°2.--Thgmometer enveloped in 
our folds silk. 
i 3e 100°'8.—Thermometer enveloped in 


four folds linen. 
No. 2,—Temp. ofair, 79° F,—Air very damp, raining heavily. 
» breath, 97° in mouth cavity. 
+3 » 9 s» through four folds of silk. 
Tife occupied in each observation, three minutes. 
Madras, September 9 C. J. McNALLY 


Swiss Chilets 


Lpo‘not know whether the idea has previously occurred to 
any one that the modern Swiss one is a descendant of the old 
lake dwelling, but I was strongly im with that conviction 
this autumn. Not only do they Jali bald the smaller chfless, 
used as storeho: entirely on short piles, but very many of the 
dwwelling-houses age still one half on piles, the steps leading uf 
to the gallery passing through a hole in the middle, so the 
modern exterior would represent the original platform. 
In thedake dweSing the probabi ity is (I would suggest) that 
there was a trapdoor .in tbe centre qf the platform, inside the 
inhabited part, with a movable ladder, so that the latter could 
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be drawn up and the trapyloor closed if required. At the present 
day the lad 

leading up into the gallery. The house being now on land, the 
lower part is half or entirely closed in, and so forms an extra 
chamber, though the family still dwell above the 
the gallery) as in days of yore. 


er is represented by fixed wooden or stone st 


GEORGE HENSLOW 
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Fascination - 


FASCINATION originally meant a supposed power in man and 
snakes of controlling or arresting the movements of various 
animals by a glance. Your correspondent M. Chatel’s personal 
anecdote, with his comment thereon, suggests that the snake in 
some way mesmerises his victim, not by its gence but by its 
movements, His supposition that ‘“‘the rapid gyratory motion 
of a shining object ” leads on to the debilitating nervous attack, 
is open to debate. In displays of fireworks such motion occurs 
before crowds without making any one sick or frightened 
or inclined to rush into the middle of a catharine-wheel, 
However then the motions of the snake, whether swift or slow, 
may avail in attracting and fixing attention, the final catastrophe 
is probably «due to pure fright, according to the old saying, 
Multis ipsum meiuisse nocet. We may safely infer that your 
correspondent himself would lave felt no squeezing round his 
temples had he known at first that the snake was for him a 
harmless one, and not a viper nearly five feet long! 

In the opening letter on this subject the basilisk and the 
bombshell keled to be endowed alike with a semi-miraculous 
power of enchaining the victims that looked upon them. Now, 
that small hirds should be paralysed with terror ate the sight of 
a gesticulating snake is possible or probable enough; but that 
English officers should be rooted to the ground by mere alarm 
at the flight of shot or shell is an uncongenial explanation of 
facts which appear to me capable of interpretation on a 
different hypothesis. 

In moral, as distinct from physical, perils, there is good 
reason to suppose that too close a concentration of thought 
upon a danger has a tendency to overpower the will and bend it 
to the commission of the very acts which the intellect has pro- 
nounced unchoiceworthy. But the acts so committed carry with 
them present gratification. To use the common simile, men fly 
to them as moths to a candle, not because they are panic- 
stricken, but because the sense of the danger is Jost in the 
pleasure that attends it, 

I am inclined, in the present state of the controversy, to 

oup the effects of so-called fascination under three heads: 
a ere is the effect of paral ing terror; (2) there is the effect 
of indecision ; (3) there is the effect of qualities attractive and 
repulsive accidentally combined in the same object. The first 
and second effects are perhaps at times combined together in 
various degiees, and mixed with that absorbing curiosity of which 
Mr. Hodgson speaks (NATURE, vol, xxii p. 383), but which by 
itself seems rather to deserve the name of abstraction than of 
fascination, 

As to fascination in the original sense of the word, its nature 
may await discussion till observation proves that such a power 
in reality exists, Tuomas R. R. STEBBING 

Tunbridge Wells, September 27 





Air-Bladder of Herring 


In NaTuRE, vol. xxii. p. 520, there was an abstract of Mr. F. 
W. Bennett’s paper on the “‘ Vigceral Anatomy of the Herring” 
(Journ. Anat. and Phys., i 1880), It has escaped the notice 
of Mr, Bennett that Dr.“E. H. Weber described and figured 
(Tab. vii, 63) the posterior opening of the air-bladder of C. 
harengus into the urogenital sinus in his ‘‘ De Aure et Auditu 
Homims et Animalium,” pars i 1820, 


Zoological Museum, Cambridge ALFRED Ç. HADDON 





¢ The “Waiting Carriage” 


M. HANREZ proposed ‘‘ waiting carriage” (NATURE, xxii, 
519) has doubtless been schemed by many readers before now. 
A simpler form had long ago occurred to me, havi the dram 
of cable in the /rai# engine, the cable ing under the carriages 
and catching the waiting carriage at the tail. The running out 
of rope could be as well managed at one end of the train as at 
the other, and only an ordinary carriage without any special 
engine would be required, which would be dropped ust before 
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picking up angther at the next station,eeach carriage thus slowly 
ifting round the line, 

But any such plan would enéail a fresh build of carriages ; and 
for discontinuous carriages a plan nearly as good would be to run 
a railway omnibus on the rai, with a small 6or 8 h, p. engine all 
in one. This would be stopped anywhere between stations, at 
crossings, farmhouses, and lets along the line, and would 
serve the peMantry for going shopping, beside taking up baskets 
of garden produce. going a long joumey would 
change at a maiy station and jojn the ordi train, which 
would only stop about every hour at the ends of forty or fifty 
miles’ s ‘ountry lines only running a train every two hours 
or so would be easily worked thus, the ’bus being ,shunted by 
telegraph if necessary, and the line signalled clear as usual. Wi 
double lines the ’bus would run on the goods line. 

Bromley, Kent W. M. F. PETRIE 


A NEW KIND OF ELECTRIC REPULSION? 


D® GOLDSTEIN has devoted a good part of the last 

ten years to an investigation of the discharge of 
electricity through gases, and amongst the many pheno- 
mena which he has brought to light, the one described 
in a memoir published in a separate form is not the least 
interesting and important. The facts may be stated ina 
few words: A negative electrode exerts a strong repulsion 


on the rays of the glow proceeding frone itself or from. 


another negative electrode. Before describing the experi- 
ments proving this statement, and the laws by which this 
phenomenon is regulated, we shall follow Dr. Goldstein 
in reminding the reader of a few facts connected with a 
discharge of electricity through gases which he will have 
to bear in mind. 

It is well known that the negative electiode in a gas, 
for which Faraday’s name of cathode may be conveniently 
used, is surrounded with a glow which expands as the 
pressure of the gas is reduced. We are able to distinguish 
four layers in this gas, though three of them only are 
easily recognised. As a first approximation we may 
assume the outline of these layers to be parallel to the 
outline of the electrode, though, as we shall have to men- 
tion, Dr. Goldstein has shown that this is not strictly correct. 

The layer of the negative glow adjacent to the cathode 
is luminous, and shines in air with a yellowish-red tint. 
This first layer is surrounded bya second layer, which is 
very little luminous, This is the dark space mentioned by 
Mr. Crookes; but, as Dr. Goldstein shows, it is not 
entirely dark, but has in air a bluish tint. We next come 
to the third and fourth layers, which may very well be 
taken as one, and which are more generally designated by 
means of the term, negative glow. They form the outer 
boundary of the luminosity surrounding the cathode. If 
the pressure of the gas is sufficiently reduced to enable 
the glow to touch the glass, it becomes phosphorescent, 
and only the layer of the gas immediately touching the 
glass causes the phosphorescence. ‘The phosphorescence 
gets stronger as exhaustion proceeds ; at the same time 
the luminosity of the glow gets weaker. The appearance 
and extension of the glow does not depend on the position 
of the anode, while the luminous positive discharge varies 
very much with the relative posttion of the electrodes, and 
can be made to disappear altogether by bringing the 
electrodes sufficiently near. y 

Already Plucker, and especially Hittorf, have come to 
the conclugion that the negative glow is propagated in 
rectilinear rays from the cathode, and it can further be 
shown that the direction of pro tion ig generally in a 
direction nearly normal to the surface of the cathode. Dr. 
Goldstein draws a distinction between such elements of 
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normal direction, the edges send out rays in all direc- 
tions. This difference in the behaviour of different 
elements of the same surface is, it appears to us, well 
explained by Dr. Goldstein's discovery of a repulsion 
between the electrode and a ray proceeding from the 
cathode, A little consideration will show that this repul- 
sion will, whenever cylindrical or plane electrode§ are 
used, be in a nearly normal direction for any part of the 
surface which is sufficiently rfmoved from the edge, while 
near the edge the resultant repulsion will be away from 
the surface and from the greater angle with the normal 
the nearer the ray is to the edge. is would prove of 
course that the repulsion is nat an electrostatic one, for 
in that case it would always be at right angles to the 
surface. Ifthe exhaustion is such that the glass becomes 
phosphorescent, the phosphorescence, being produced by 
the rays proceeding from the cathode, it is clear, will form 
a luminous ribbon surrounding the electrode, which is a 
little larger than the electrode. 

If now a solid body is introduced between the cathode 
and the glass inclosure, a shadow of this body will appear 
in the phosphorescent light on the glags; the formation 
of the shadow is a direct consequence of the rectilinear 
propagation of the rays? 

We now proceed to describe Dr. Goldstein’s experi- 
ment in its simplest form. 

In a cylindrical vessel two parallel electrodes of equal 
length are introduced at one end, while the other end 
contains a third electrode which shall always form the 
anode, Let the pressure be such that phosphorescence 
appears, and let only one of the two parallel electrodes 
be connected with the negative pole of the coil, while tht 
other is insulated. A shadow of this insulated wire 
is seen in the phosphorescent light on the glass. Now 
let the insulated wire be brought into metallic contact 
with the other electrode, and the whole appearance will 
change. In the phosphorescent light of the glass we 
shall see two dark ey aa of equal size and shape, and 
with distinctly marked edges. The two dark surfaces 
are situated in such a way that a plane which passes 
through the electrodes cuts them into two equal halves, 
They are partly bounded by straight lines, partly by two 
semicircular arcs. 

The parts formed by straight lines are parallel to the 
electrodes, and of equal length; these straight lines are 
joined at the lower end, that is, at the free end of the 
electrodes, by means of a half circle, which is partially 
repeated at the upper end; but where the electrodes are 
sealed into the glass the curve is interrupted. The dark 
surfaces are bordered by a bright line of light. It will 
facilitate the understanding of the position and shape of 
these dark surfaces if we mention already here that they 
are such as would be predic if the rays emanating 
from each electrode, and propagated in a normal direc- 
tion from it, suffer a fepulsion and consequent deflection 
in the neighbourhood of the other, electrode, so that the 
dark space is formed by the absence of the phosphores- 
cent light which would be produced by the rays coming 
from the farther cathode. 

We cannot here give the further description of shape 
and the measurement of the size of these dark surfaces, 
but at once describe their properties. In the first place 
the size and shape are altogether independent of the 
position, form, and size of the positive electrode. The 
relative position of the two cathodes, on the other hand, 
materially affects their behaviour; and Dr. Goldstein ° 
gives their shape, for instance, if, instead of being 

parallel, they are at right angles to each other, either in 





the cathode which lie near the edge, if the surface of the,| the same plane or one in front of the gther. We have 


cathode has edges, and elements which are removed from | already stated that in the case of 


the edge. While those elgments not near an edge only 
send out rays within a cone of narrow aperture in a 

z “A New Kind of Electric Repukion,”” by Dr, E. Goldstein. (Berlin: 
Julius Spynger, 188.) 


el electrodes the, 
arts of the outline forming gtraight lines are of equal 
beni with the electrodes, and hence the length of these 
dark surfaces increases with the length gf*the electrodes, 
but the breadth and &alf-cirgle joining the straight lines 
. 


e. 
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does not vary with the length of the electrodes. The 
further removed .the glass walls are from the two elec- 
trodes the greater is the width of the surfaces. All these 
and other properties follow at once if we consider that 
the luminosity is produced by the intersection of the rays 
proceeding from the cathodes with the glass walls. If 
we infrease the thickne’s of one of the electrodes, the 
size of the dark surface neqrest to it is increased. We 
now turn to the experimenf’s which have been made in 
order to clear up the cause of the phenomena. By means 
of very ingenious experiments Dr. Goldstein proves that 
it is only light produced by the nearer electrode which is 
seen within the boundary qf the dark surface, for although 
we have called them dark, they are only so by contrast, 
and they show a faint phosphorescence. Dr. Goldstein 
had, in a former paper, shown that when the cathode is 
perfectly smooth, the phosphorescent light produced by 
the glow shows inequalities. By twisting the aluminium 
electrodes he could obtain a series of spiral curves in the 
phosphorescent light more luminous than the rest. If 
one of: the two ‘cathodes is twisted in such a way and 
connected with tife other, the spiral curves are interrupted 
in the dark space which is removed from the twisted elec 
trode, but they are visible in the dark surface nearest to it. 

‘The-dark surface cannot be considered as enlarged 
shadows only of the electrodes, for their shape is different, 
but they might as regards shape be considered as shadows 
of the second and non-luminous layer of the negative 
T This remark we believe to be of impo:tançe, but 

r. Goldstein shows that they cannot really be such 
shadows, for‘they appear even when by an approach of 
the two electrodes the two non-luminous layers fuse into 
one and so lose their individuality. 

The following experiment proves the repulsion. A 
metallic diaphragm is introduced between the two 
cathodes. A small hole is made in the diaphragm 
with its centre in a line joining the electrodes. Only 
some of the rays proceeding from each cathode can now 
reach the next, and consequently we observe only a small 
phosphorescent speck at the opposite side of the glass 
wall if one of the electrodes is insulated, but the dark 
shadow of the nearest electrode is visible in this phos- 
phorescent speck. If now the two cathodes are joined 
the phosphorescent speck is seen to divide into two which 
separate and clearly show that the rays producing the 
phosphorescent light must have suffered a deflection as 
soon as the two-cathodes were joined. Further experi- 
ments show that the deflection takes place at right angles 
to the surface of the electrode, and that it takes place at 
sensible distances from the repelling cathode, although it 
rapidly. decreases in strength. Near the edge of a 
repelling cathode the repulsion does not take place in a 
normal direction, and Dr. Goldstein draws again a 
distinction between elements of a surface according as 
they are removed or near an edf#e. We believe this 
distinction to be unnecessary, and that all phenomena 
are explained by the fact that all parts of the electrode 
are repelling, and not only the elements nearest to the 
deflected ray. p 

Some remarkable secondary phenomena take place in 
a deflected system of rays. If, for instance, a system of 
rays forming.a cone of narrow aperture passes near a 
second cathode, it is not only deflected but the aperture 
of the cone is increased. The phenomena are such as 
would besproduced ıf a cathode not only repels the rays 

* but also induces a state in the particles forming the ray 
such that they now repel each other. Also parts of the 
same cathode repel rays proceeding from other parts, and 
the repulsion increases the thicker the electrode. All 

ethese-factg are ifugtrated and proved by a series of well- 
arranged experiments. Dy. Goldstein next examineg the 
influence of an anode, but we shall not follow him, as 1t is 
found that the*gifect of an anode is exceedingly small, 
and most likely always produced bysecondary causes, , 
e 


The deflection is thesame in all gases: air, hydrogen, 
carbonic oxide, and magnesium vapour having been tried, 
The deflection is independgnt of the metal of which 
the cathode is formed; it is independent of the pressure. 
It is also independent of the ingensity of discharge when 


the two electrodes are in metallic contaet, so that the 
current is equally divided between the two cathodes. 
But remarkable changes take place if the cufrent is not 


so equally divided. This can be donè by joining the 
electrodes not metallically but with a bad conductor, as 
for instance a moist thread. It is then found that the 
dark surface.nearest the cathode through which the 
smaller discharge passes is much reduced in size, while 
the other dark surface is increased. It follows , from 
experiments such as this that the repulsion does depend 
on the intensity of discharge, but that while a cathode 
through which more electricity passes more strongly 
repels, a ray which proceeds from such ‘a cathode is less 
strongly deflected. If therefore we have seen that the 
dark surfaces do not vary in size, whatever the intensity 
of discharge, if the two poles are connected with a piece 
of metal ; this is due to the fact that each cathode repels 


more strongly, but that the rays of the ‘Other electrode 


(owing perhaps to the greater velocity of the molecules 
proceeding from it) are less ‘easily.deflected, and that the 
two effects coynterbalance each other. Dr, Goldstein 
considers, rightly no doubt, that the shadows seen when 
one apparently insulated metallic body is jntroduced 
between the cathode and the glass are due to a similar 
repulsion, because we may consider that a, small t of 
the discharge always passes through such -a body, the 
glass into which the body is necessarily sealed not being 
an absolute non-conductor. The shape of the shadow 
confirms this supposition. g , 

Dr. Goldstein has also obtained the repulsion from elec- 
trodes consisting of glass and mica, so that the metallic 
or non-metallic nature of the electrode does not influence 
the phenomena. He has also proved that the source of 
electricity is immaterial, as might have been expected. 

Dr. Goldstein has also endeavoured to prove that 
the deflecting power of a cathode does not act through 
a Solid screen, but he has chosen metallic screens for his 
experiment. 

f the repulsion is of the nature of electric repulsion 
a metallic body might act as a screen, while a non- 
metallic body would allow two bodies on opposite sides of 
it to repel each other. As it is impossible to form any 
idea on the cause of these phenomena unless we know 
whether the deflecting power is cut off by any solid body, 
it is much to be wished that Dr. Goldstein will repeat his 
expeiiments with non-metallic screens, 

In the last part of his book Dr. Goldstein discusses 
various theories which might be proposed and have been. 
proposed for the explanation of the phenomena taking 
place in the neighbourhood of the negative electrode. The 
result is that none of them are satisfactory. Whule this 
no doubt is true, Dr. Goldstein 1s too severe, we believe, 
in his criticisms of some of the suggestions which have 
been made, and which may, in.our opinion, after all con- 
tain the germ of the trug explanation, though in their 
present shape they may not be quite satisfactory. Some 
of the facts which to Dr. Goldstein are sufficient to reject 
a theory may, we believe, be explained without putting 
too great a strain on our present ideas, and sometimes w¢ 
beleve Dr. Goldstein to be in error, as when, for instance, 
he says that a body muş necessarıly move in a line of 
force. It woul@at least be a sad look-out for our earth if 
this was true, and Dr. Goldstein would in that case have 
occasion to study before long the electric phenomena on 
“he surface of the sun. We will hope, for the sake ot 
science, that both Dr. Goldstein and his molecules do not 
always move in lines of force, and that he will often 
favour us with such interesting and valuable contributions 
as the one before us. ARTHUR SCHUSTER 

e 
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PHYSICS WITHOUT APPARATUS? decanter until the position is found in which its rays focus 

I themselves upon the wall giving a clear inverted image of 

WI. the candle flame upon the wall. The experiment may be 


varied by setting down the candle on the table and then 

fatus”’ it hgs been shdivn how a large proportion of | moving the decanter to and fro until a definite image is 
the fundamental experiments in most branches of physics | obtained. Ifa large hand reading-glass be available, the 
can be pesformed without employing expensive appa- | image will be much clearer than with the improvised 
ratus. . | water-lens; and a further impgovement in the manner of 

The next of these branches to claim consideration is the | experimenting may be made a using a screen of white 
science of optics. Here again, as in electricity and in | paper or card instead of a whitened wall on which to 
heat, we find that, while the higher quantitative laws of | receive the image. The sheet of paper should be set up 
the science require for their experimental proof apparatus | in the simple fashion shown in Fig. 24, at one end of a 
table. The candle should be placed at the 
other end of the table, and the reading-lens 
moved about between them until a point is 
found at which it throws upon the screen a 
good clear image of the candle. It will be 
found that there are two such points, one 
near the candle, the other near the screen. 
In each case the image of the candle will 
be inverted, but in the first case it will be a 
magnified and in the second a diminished 
image, the sjze of the image, as compared 
with that of the real flame, being proportional 
to their respective distances from the lens. 
When the lens has been placed in a position 
of good focus, the candle may be removed 
and placed where the screen stood; if now 
the screen is placed where the candle was, 
it will be Saal. that the image is again visible 
on the screen, still inverted, though altered, 
in magnitude. This experiment, in fact, 
proves the law of conjugate foci. 

The young beginner in science who re- 
peats these experiments for himself will begin 
to understand how it is that in the photo- 
—_ = grapher’s camera the image in the instrument 

Wank os. is inverted, and how it can also be true that 
£ the 4 à j G- the images cast on the sensitive retina of the 
of the finest and most exact and therefore most expensive | eye are also inverted. The retina at the back of the eye- 
nature, the elementary facts of experiment are readily 
“eg la with little or no apparatus of a formal 

ind. 

An ordinary looking-glass, a lighted taper, and a foot- 
rule or a measuring tape are quite sufficient to demonstrate 
the simple geometrical laws of reflection ; for with their 
aid itis very easy to show that the image of the candle in 
the mirror is virtually situated at a distance behind the 
mirror equal to the actual distance of the candle in front, 
and that, when a ray falls obliquely on the mirror, the 
angle of incidence is equal to the angle of reflection. A 
teacher who wishes to go further into the matter, and to 
demonstrate the laws of reflection at curved surfaces, | 
usually provides himself with the appropriate silvered 
mirrors of convex and concave form. Failing these, the 
exterior and interior surfaces of the bowl of a bright 
silver spoon will probably be as satisfactory a substitute 
asany. We have found even a saucer of common glazed 
earthenware to form a vesy fair concave mirror, giving 
upon’a small tissue paper scree a beautiful little inverted 
image of a distant gas flame. 

To illustrate the geometrical laws of refraction through 
lenses,a good reading-glass of large size is a desirable 
agquisition. Spectacle-lenses, though of smaller size, 
and therefere admitting less light, are also of service. In 
the absence of any of these articlgs, it is generally possible 
to fall back upon a water-decanter, provided one can be 
found of a good globular form, and not spoiled for optical 
purposes by having ornamental work cut upon the sides 
of the globe. Fiz. 22 shows how this decanter, filled with QE 
water, is to be employed. It is held a few inches away EROT 
from a white wall, and a cmdle is placed at the opposite CSSS 


N the preceding articles on ‘‘ Physics without Appa- 














side, so that its light falls through the decanter on to the oA 2° o 
wall, The candle is moved towards or away from the ý. w ‘ ; 
* Continued from p. 489. ball answers to the whige scre€n on to which the image 15 
. °’ ` 2 
. . 
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thrown by the lens in front of it. It is possible indeed 
to show in actual fact that the image in the eyeball is 
inverted; the experiment is very mg but we believe 
that this is the first time that it has been described in 
print, Take a candle, and hold it in your right hand as 
you. stand opposite a, looking-glass, Turn your head 
slightly to the left while you look at the image of yourself 
in the glass. Open your.eyes very wide and look care- 
fully at the image of your lefteye. Move the candle about 
gently, up, down, forward, &c., so that the light falls more 
or less obliquely on to the eyeball. You will presently 
notice a little patch of light in the extreme outer corner of 
the eye; it is the image of the candle on the inside } 
of the eyeball, which you see through the semi-trans- 
parent horny substance of the eye. If you move the 
candle up, the little image moves down, and if you suc- 
ceed well, you will discern that it is an inverted image, 
the tip of the flame being downwards. You thus prove 
to your own satisfaction that the image of the candle in 
your eyeball is really upside down. 
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Fig. 23 shows a magnifying-glass of very simple con- 
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struction, which a feveyears ago found a grpat sale in the 
streets of London, at the price of one penny. A bulb 
blown at the end of a short gdass tube is filled with water. 
When held in front of the eye, this form a capital lens 
for examining objects of micr®scopic dimensions, which 
may be secured in place by a bit of wire twisted round 
the stem. e 

The principle by which the intensjty of two lights 
is compared in the photometer is very easily shown. 
The arrangement depicted in Fig. 2f shows how to 
measure the relative brightness of an Argand oil-lamp 
and of an-ordinary candle, Both these lights are 
set upon the table, and are so arranged that each 
casts on to a screen of white paper a shadow of a 
tall narrow object. The most handy object for this pur- 
pose is another candle unlighted. The Argand lamp, 
being the brighter light, will cast the deeper shadow of 
the two, unless it is placed further away. The measure 
of the brightness is obtained by moving the brighter light 
just so far off that the intensity of the two shadows is 


| equal, for then we know that the relative intensities of the 






































Fic. 


two lights are proportional to the squares of their distances 
from the photometer. All that remains, therefore, is to 
measure the distances and calculate out the intensities. 
If, for example, the distance of the lamp is double that of 
the candle when the’ two shadows are equally dark, we 
kno w that the brightness of the lamp is four times as great 
as that of the candle. ° 

Many other facts in optics can be shown with no greater 
trouble than that entailed by such simple experiments as 
we have described, The pendant lustre of a chandelier 
will provide an excellent prism of glass for showing 
the dispersion of light into its component tints. A 
couple pf spectacle glasses appropriately chosen will, 
when pressed together, afford capital “ Newton’s rings” 
at the point where they touch, Diffraction bands of 
gorgeous hue may be observed by looking at a dista 
gas-light, og at the point of light reflected by 4 silvere 
bead in sunsRine, throygh a piece of fine gauze, or 
through a sparréw’s feather held close in front ot the 
eye. And yet more remarkable effects of diffr&ction 
are obtained dfgthe point of light be looked at through 
substances of sfill finer structure, sych as the preparations 

e . 
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of woody structure, and of the eyes of insects which are 
sold as microscopic objects. But the explanation of 
these beautiful! phenomena would lead us far beyond our 
subject. 

(To be continued.) 


THE JAMAICA HURRICANE AND THE 
BOTANICAL GARDENS 


‘THE following letter from Mr. Morris has been for- 
warded to us from Kew for publication :— 


Botanical Department, Gorden Town,” 
Jamaica, September 7, 1880 


At the Cinchona Plantation, besides damage to our 
buildings and sheds of about 650/., our nurseries and seed 
beds have suffered so much as to reduce our stock of 
available seedlings from something like 500,000 down to 
80,000, These were intended for planting out in the 
latter part of this year and the beginning of the next year. 
We shall in consequence be unable to distribute seedlings 
as we intended, and so suffer considerably in expected 

2 
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revenue, At the plantations vegetation is so literally 
swept away that only here and the can we see a standing 
tree, There is not a leaf left on either the indigenous or 
cinchona-trees. After a careful inspection we have esti- 
mated that 20,000 cinchona-trees of all ages have been 
uprooted or soeseverely damaged that they must be im- 
mediately barked. Though we had given up barking 
definitely tif the return of dry, weather next year, we are 
now obliged to take it up with great energy and send the 
bark down to ba dried in the plains. We hope to get a 
return of about 1,500/. to 1,800/. for “broken and twiggy” 
bark, but this will be but a poor result considering the 
sacrifice made to secure the bark at all hazards before it 
has dried and hardened on the trees. 

Out of the small garden at Castleton, covering only 
about five to six acres, I found fifty-five trees destroyed, 
and ninety-eight severely injured. Out of the trees 
severely injured, z.¢. probably blown quite down and 
put up again with trimmed limbs and supports, I found 
the Para-rubber mangosteen, Tonquin-bean, cam-wood, 
olive, cinnamon, nutmeg, East Indian mango, chocolate, 
Liberian coffee, &c. Even if they live we shall get no 
fruit from them*during the *next season, and we shall be 
unable to supply plants in great demand for some time. 

I am glad to say that the superintendent did not suffer 
poy though the roof of the residence was partially 

lown away, and the office canted almost én its side. 

The Parade Garden, Kingston, felt the hurricane 
greatly, buf as we had nothing there except ornamental 
trees and shrubs we hope to recover our losses soon. 

The cocoanut plantation at the Palisadoes had sixty-one 
bearing trees blown down, and forty-one rather young ones 
just coming into bearing. This plantation is on a narrow 
apie of sand running six miles out and inclosing Kingston 

arbour. The force of the wind being from the south 
and against the plantation, the waves broke over it at 
several places, and the harbour being consequently filled, 
much damage was done to the wharves and Shipping, 

You will, I am sure, be sorry to hear that the Old Bath 
Garden has also shared in the general injury. The fine 
old cinnamon-tree, the camphor-tree, and the pinus are 
down, ‘Till the place is cleared the keeper is unable to 
give me fuller particulars. 

The King’s House Gardens and grounds have fortu- 
nately escaped much injury. D, Morris 


NOTES 


Messrs. CHARLES GRIFFIN AND Co, announce that they 
have at last in the press the memorial volume to the late Prof. 
Macquorn Rankine. It is entitled ‘ A Selection from the Mis- 
cellaneous Scientific Papers of W. J. Macquorn Rankine, C.E., 
LL.D., F.R.S., late Regius Professor of Civil Engineering and 
Mechanics in the University of Glasgow, from the Trassac- 
tions and Proceedings of the Royal and other Scientific and 
Philosophical Societies, and the Scientific and Engineering 
Journals, with an Introductory Memoir of the Author, by P, G. 
Tait, M.A., Professor of Natural Philosophy in the University 
of Edinburgh ; edited by W? J. Millar, C.E., Secretary to the 
Institution of Engineers and Shipbuilders in Scotland.” The 
volume will contain many papers of great weight and value, at 
present to be found only in the Records of the various scientific 
and philosophical societies, and in the scientific and engineering 
journals, tf which they were originally contributed, and there- 
fore inaccessible to the majority pf scientific workers, No 
doubt the bringing-together in one volume Sf these successive 
important contributions to science will be acceptable to all who 
knew of Rankine’s high position in science. A fine portrait on 
steel will be prefixed to the volume. 

We have a few further details on the meeting of the German 
Association at Danzig. Salzburg was unanimously chosen as 
the towp in which the next year’s congress of the Association 

s 
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should be held. Dr. Wernicke of Berlin gave an address ‘O ı 
the Scientific Standpoint in Psychiatry,” and in the section for 
physics and meteorology Dr. L. Weber read a paper upon 
‘Lightning Strokes in Schleswig-Holstein.” In the section f r 
the superintendence of instruction in mathematics and natu al 
science Dr. Feyerabendt spoke with reference to mathematic:l 
school-books, which, as he showed, would bear much simph- 
cation and condensation. A poingwhich he urged among others 
was that the matter tanght should be divided, not upon scientif 
principles, but with regard to its easy and ready comprehensi » + 
by the scholar, . 


THE death is announced, on August 22, of the Hon. John 
Imray, M.D., of Dominica, West Indies. Dr. Imray had don: 
much for the botany of his island, but is best known for his suc- 
cessful efforts to introduce Liberian coffee and the cultivation of 
limes into the West Indies, Another death is that of M, Edmord 
Barbier, the translator into French of some of the works of Mr. 
Herbert Spencer and Sir John Lubbock, at the age of forty- 1x 
years, 


A LAUDABLE innovation has been made in the library of the 
French Academy, which is#not open to the public. Any o'e 
wishing to consult any of the rare and precious books in t'e 
library has only to make an application to the librarian t> 
receive the required authority. 


Dr. WATT, of the Bengal Educational Department, who is 
now engaged in the examination at Kew of his extensive coll.c- 
tions of Indian plants, has been deputed by the Government of 
India to visit Manipur, on his return from furlough, for the puf- 
pose of reporting on the forest and vegetable resources of that 
territory. : 


Science, the new American record of scientific progress, states 
that the Rev. W. H. Dallinger has consented to become Govern r 
and Professor of Natural Sciences of Wesley College, Sheffiel:, 
U.S.A. ; 


MR, Jamus BLYTH of Edinburgh has been elected to succeed 
Prof. Forbes in the Chair of Natural Philosophy at Anderson’s 
College, Glasgow. 


Dr. J. Vosmær of the Hague intends publishing a detailed 
bibliography of the sponges, and it is to be hoped that all 
authors of works or papers on this interesting group will serd 
copies of their writings to him at 73, de Ruyter Straat, Haag, 
Holland. X 


THE bureau of French meteorology has been revived for 
1880-81, M. Hervé Mangon being continued president. 


Te recent change of Ministry in France has brought forward 
for the second time singe 1870 the Minister of Public Instruc- 
tion to the direction of the Cabinet. M. Barthelemy St. 
Hilaire, the new head of the French Foreign Office, is 
not only a member of the French Senate, but also of the 
Academy of Moral and Political Sciences, He has pub- 
lished a large number of works on philosophy, among which 
the most considerable is a translation of the whole %orks of 
Aristotle, with a commentary. In order to be better able to 
understand physics and mechanics, he studied mathematics at 
the age of forty-five under the direction of his frien Corioles, 
then scientific director of the Polytechnic School. He was one 
intimate friend of Leverrier. He was born in Paris in 1809, 
and has ppt completed his seventy-first year. 


Tue Birmingham Natural History Society gwhfch has hither‘o 
met in the Midland Institute, fas been ‘provided with ample 
acc®mmodation in the Mason Se¢ience College, The Society, 
which numbers 400 members, is making affort to,fit up the 
rooms in an appropriatg and comfortable el. 

e ° 
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Tux Epping Forest and County of Essex Naturalists’ Field 
Club ‘held the seventh, and probably the last, of the summer 
course of field meetings at High Beech and Monk’s Woods on 
the and inst., the purpose of the meeting being the observation 
of the cryptogantic flora of Epping Forest. The conductors were 
Dr. M. C. Cooke, Mr. Worthington Smith, F.L,S., Mr, James 
English, and Mr. E. M. Holmes, F.L.S.; and the party 
(upwards of fifty in number) iteluded many well-known London 
naturalists, Several scarce fungi were noticed, although the 
weather proved very unfavourable for field-work. After tea, 
botanical demonstrations were given, one of the speakers being 
Prof. Max Cornu of Paris, who expressed the pleasure he had 
in being -present, and said that he hoped to establish similar 
meetings in Paris, It is intended to make this ‘‘ fungus 
meeting ” an annual institution. 

Dr. ANDREW Wrtson, F.R,.S.E., has in the pressa new 
work entitled ‘‘Chapters on Evolution,” in which a popular 
résumé of the Darwinian and other theories of development is 
to be given, Messrs. Chatto and Windus are the publishers. 


Tux French Minister of War has authorised the erection of a 
meteorological observatory in the fart which has been recent*y 
constructed in the Ballon de Servance, in the Vosges, 

Tue Rey. A. E. Eaton states (Zntomologists’ Monthly Mag.) 
that ‘fin Lisbon male field-crickets are sold in miniature cages 
by bird-fanciers at the rate of a penny a-piece. They are kept 
in stock by hundreds together in open tea-chests, lined for the 
first three or four inches from the top with slips of tin, and are 
fed upon lettuces, The natives like to have a ‘grillo’ chirping 
in the room, and make pets of them.” Has this, ora similar 
custom, been observed by travellers in other parts of the South of 
Europe? No doubt there is a superstitious element in it, on the 
principle that sometimes induces our own people to send to the 
bakers for house-crickets *‘ for luck.” In China, and elsewhere, 
cther Orthopterous insects are well known to be sold in little 
cages. 

HITHERTO, we must confess, Trinity College, London, has 
been somewhat of a nominis umbra to us; but with its fat 
Calendar before us it can be so no longer. It was established in 
1872 mainly for the promotion of musical education, The 
Council, we are glad to see, take a liberal view of what is 
necessary to constitute a well-educated musician, and provide 
the means of a really liberal education. There is a faculty of 
music in which, among other subjects, the physiology of the 
vocaj organs and of the ear is taught. In the faculty of arts, 
besides ancient and modern languages, there are classes in 
mathematics, chemistry, zoology, botany, geology, and physi- 
ology. The College has not only its curriculum for students in 
London, but has centres for examination all over the three 
kingdoms, and judging from the listsgof names of those who 
have passed, these examinations must be widely taken advantage 
of, The Calendar contains all necessary information as to the 
College and its work, with the examination papers for the past 
year and other matters. If it is able to carry out‘its programme, 
the institute ought to do much good. 

Ar tHe Exhibition in connection with the Sanitary Congress 
which has been held at Exeter, there are several things worthy 
of some notice. It may be mentioned that the marked features 
of the cobjection are the gas stoves, improved flushing apparatus, 
ranges for the saving of fuel, various appliances for house 
drainage, ventilation, and arrangements to prevent sewer gas 
from rising into houses through closets and sinks, The number 
of manufacturers who exhibit under these heads shows tke 


o Principal directiofs jn whichepractical sanitarians are working. 


First as to the gas-stoves, „These are divided into heging- 

stoves and cooking-stoves. In the heating group the object is 

to attain “as muchfradiation as possible; in the cooking group 

the object is to prevent loss ofeheat by*radiation, The Exeter 
e 





Gaslight and Coke Company, believing that will soon 
supersede coal for heating and cooking, whilst it will jtself be 
superseded as a lighting agent,e have offered four handsome 
silver medals for the best stoves, It is stated on the authority 
of a late cook of the Reform Club that the gas kitchener No. 99 
in Class III. cooked 13 lbs. of meat in fifty-one minutes, at a 
cost of three farthings, the gas being at the rate ®f 3s, 6d. per 
thousand, The graduation of heat can be effectively regulated 
by the tap of the pipe which secures the gas burners, The gas 
water-heaters shown are of two kinds—those in which the gas 
jets are introduced under the bath, and those in which they are 
introduced into a separate boiler placed in the bath-room or 
outside it. No. 25, Class III., is an example of an upright 
cylindrical boiler with which water enough for a bath can in 
twenty minutes be obtained at 95°. It is impossible to draw 
attention to all the novelties, but there aie spme few deserving 
special attention. Class II., No. 3, is a “‘twin” door, Two 
doors a few inches apart are hinged so as to open together. 
There is an open space for ventilation between them. For 
housemaids’ sinks on different, Jandings, for, closets, and for 
scnlleries and kitchens, they are invaluable. In filters there is 
not much new, A French firm shows a modification of their 
well-known filters, it being an adaptation of their principle to 
table filters with* the use of Carferal. The main point is that 
the Carferal can be so readily changed; and it is now well 
recognised that no filtering material is of any goof after many 
days’ use. The trouble involved is no more than that of making 
tea, and a lady can see to it herself without being at the mercy 
of careless servants. ri ; 

THE St. ames Magasineifor October contains the first 
instalment of an interesting series of ‘articles on ‘‘ Lightning 
Protection for Telegraphs.” 4 

Tue remains of a lake village have been discovered in a marsh 
at Regnate, near Milan, They include, it is stated, shavings of 
flints apparently cut with bronze instruments. 


Tue Daily News Naples correspondent wiites that in the 
excavations commenced a short time ago at Villagrande (Sar- 
dinia), there have come to light some instruments which are very 
remarkable if, as believed by competent persons, they belong to 
the bronze epoch, which, it is asserted, was exceptionally pro- 
longed in this part of the island. The instruments in question 
are two bronze saws and a four-pronged fork, all is said to be 
found in the same repository. Near Taranto, in some new 
excavations opened in the vicinity of former ones, there have 
been found twenty-two skeletons, each in its respective tomb, 
not far below the surface of the ground. The tombs are all dug 
in the rock, disposed in various positions, and covered with 
square slabs of stone. Some of them were capable of holding 
two corpses. 

Mr. PFOUNDES will hold, on Saturday afternoon, at I, 
Cleveland Row, St. James’s, the first of a series of meetings at 
which Japanese art with native sketches, photographs, &c., will 
be exhibited, and some account given of the country and 
people. 7 - 

Tue Philadelphia Court has forfeited the charters of the 


‘Eclectic Medical College of Pennsylvania and the American 


University of Philadelphia for selling bogus diplomas, These 
were the medical colleges managed. by Dr. Buchanan, who is 
now awaiting his ġrial here.e 


Tux exhibition of the Photographic Society opened at the 
Galleries, 5A, Pall Mall East, on Monday, and is quite worth a 
visit., There are several productions of special interest : among 
these are some fine photographs from Novaya Zemlya taken 
during the second Dutch Arctic Expedition last year; several 
excellent views of the Tay Bridge disaster; Burnham Beeches, 
by Lieut. L. Darwin, R.E. ; magnificent portraits of Kons and 
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tigers taken, we presume, in the Zoqlogical Gardens; several 
beautiful, views taken of Siam, including a group of Laotian 
huts, There are also several specimens of new apparatus used 
in photography. r 

T AN important innovation has been made in all the French 
colleges by M, Ferry. Any pupil wishing to be promoted toa 
superior class is obliged to pass an examination. The Govern- 
ment is asking important credits for the rebuilding of the principal 
colleges of Paris aħd the constructich of new colleges outside of 
the fortifications. 


Aducation is the title of a new international bi-monthly 
magazine, devoted to the science, the art, the philesophy, and 
the history of education. It is published at Boston, Mass., and 
by Trubner and Co., London, 


A USEFUL exhibition is being held in Glasgow of apparatus 
for the utilisation of gas, electricity, oils, &c., and of hydraulic, 
architectural, mining, and sanitary appliances. 


UNDER the name of Tong-pang-chong a Chinese remedy for 
skin diseases was “brought to European notice some two years 
since, The material as brought to this country appeared like 
fragments of a woody root, and it was said to be produced by a 
plant growing in Siam, from whence it is senteto China, where 
its use had become quite general. From subsequent information 
received fron? China and from examination and comparison of 
specimens sent to this country with those already contained in 
the Kew Museum, there seemed but little doubt that the plant 
which produced the Tong-pang-chong of the Chinese was 
Rhinacanthus communis, an acanthaceous plant. A good deal 
of interest was attached to this remedy when it first came to 
notice, since which time nothing has been heard of it until within 
the last few weeks, when some of the material has been received 
in this country, and is now in the possession of Messrs. Christy 
and Co. of Fenchurch Street. Whether this consignment will 
prove to be identical with RAimacanthus communis, and so prove 
the accuracy of the preliminary determination which was made 
from scant materials, or whether it will turn out to be produced 
by a distinct plant will no doubt, shortly be seen. The remedy 
is referred t° in the Xew Garden Report for 1877, p- 41. 


Harr Torndez has published in the Sitzungsberichte der k, 
Akademie der Wissenschaft su Wien (81, 924) a detailed account 
of the estimations of salt in the Norwegian Sea, conducted by 
him during the late Norwegian North Sea Expedition. The 
paper isa valuable contribution to the physical history of the 
North Sea. 


THE monster python which is kept alive in the Antwerp 
Museum having had inflammation of the jaw, a Belgian doctor 
volunteered to enter its cage in order to cure it; but the brute 
attempted to suffocate the poor doctor, who was glad to escape 
with his life. 

THE Queenwood College Mutual Improvement Society seems 
to be doing much to encourage the study of natural science 
among its members. ‘The Report of the Committee for the last 
summer term speaks highly of the various collections made for 
the exhibition ; several useful papers were read and interesting 
axcursions made. ; 


* 

In the report of the awards made by the different juries of the 
Exhibition of Agriculture and Insedtology at #Paris it is stated 
that a public company has been formed in Spain for the 
rearing of the silkworm fed on the oak, and the number of 
cocoons to be collected this year will probably amount to no 
less than three millions, A special machine for weaving this 
new silk has worked during the whole time that the Exhibition 
has been open, A medal was awarded to an exhibitor for a 
lamp spetially arranged to catch insects, It is suggested in the 


report that the same experiment should be tried by electric light” 
and a recent instance has been quoted to prove that it would be 
really successful, A certam number of electric lights, for ordi- 
nary illuminating purposes, were used this summer in the gardens 
of the Meaux Exhibition, in the vicinity of the Forest of Fon- 
tainebleau, No arrangements were made for catching the insects, 
and they fell round the lamps, except a few that got admittance 
through the holes of the regulatét, The number of the latter 
was so large that two of these lamps'placed at a coffee stall in the 
open air had to be removed, all the consumers being covered by 
moths of every description. 


Tux piscicultural experiments at Ercildome, Victoria, Aus- 
tralia, have been unusually successful ; 9,200 ova were collected,’ 
of which 2,000 were salmon tront, : 


Tue additions to the Zoological Society’s Gardens during the 
past week include a Purple-faced Monkey (Semnopithecus leuco- 
prymnus) from Ceylon, presented by Mr. Wm. Collingwood ; a 
Macaque Monkey (Aacacus cynomolgus) from India, presented 
by Mr, Henry Thimbleby; a White-cheekell Capuchin (Cebus 
Ignatus) from Brazil, presented by Mr, Henry Ch. Marckman de 
Lichtabbell; two Common Cranes (Gres cinerea), European, 
presented by Mr. Norman W. Shairp; a Rose Hill Parrakeet 
(Platycercus eximius) from New South Wales, presented by Mr. 
Charles Porter; a Common Chameleon (Chameleon vulgaris) 
from North Africa, presented by Mr. Percy Day; a West African 
Python (Python sebe) from West Africa, presented by Dr, F. 
Speer ; a Bless-bok (Akdaphus albifrons) from South Africa, 
a Prince Alberts Curassow (Crax alberti) from Columbi® 
deposited; a Sulphur-breasted Toucan (Ramphastos carinatus) 
from Mexico, purchased. ; 








OUR ASTRONOMICAL COLUMN 


Tue BINARY STAR a CENTAURI.—Mr. W. L. Elkin, who 
has been recently a student at the University of Strassburg, has 
given, in a dissertation for the degree of tor, a new deter- 
mination of the orbit of this remarkable star, in which he has 
had the advantage of a fine series of measures executed Sir 
T. Maclear, Mr. W. Mann, and Mr. G. Maclear at the Royal 
Observatory, Cape of Good Hope, collected and forwarded to 
him by Mr. Gill. We subjoin his elements, which, though not 
considered definitive, yet appear to represent the whole course of 
micrometrical measures very satisfactorily. Mr. Gill’s measures 
in 1877 seem to indicate well the ition of the companion 
about its nearest approach to the cipal star, which it was 
feared at one time there would be danger of losing at this pasage 
of the periastre. For the sake of comparison the provisional 
orbit deduced in 1879 by Dr. Doberck is annexed; the most 
noticeable difference is in the period of revolution. 





Elkia. Doberck. 
Passage of periastre ... .... 1875°97 1875°12 
Node... cs. see vee M257 47" 25° 32’ 
Node to periastre on orbit. 54° 47’ 45° 58 
Inclination dao aes 99 G2" % 19° 24 
Excentricity 0*5260 0°5332 
Semi-axis major 17°50 aa ae 8"? 
Revolution 77°42 years... 88'536 years, 


Mr, Elkin’s orbit gives the following angles and distanogs :— 


o a 
1880'0 Position 185°7 Distance 4779 
18810... aS 1924 «o “5 “BI 
18820 o. > 196'r ... j 8 
18830 ... ” 1985. » 10% è 
1884°0 200°2 e » 11°98 


ae K 
For the absolute parallax of a, Centauri, he states that the series 
eof 156 altitudes observed on the same days, directly and by 
reflection with the Cape circle in the years 1866-60, assigns 
+ 07798 + 0068 ; Moesta fromeobservatior® at Santiago had , 
found 088. Although a large the largest perhaps yet 
detefted, may still be attributed to “this star, it appears to be Mr. 
Elkin’s conclusion that it yet remains to besdetermingd within 
very narrow limits, Probably Mr. Gull, the aid of the 
heliometer, may in due Sourse give a good account of it. 


e 
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THE VARIABLE R Hyprat.—Dr. Gould, at Cordoba, has 


iven much attention to the es in this variable star, reapect- 
ing which Argelander remarked that so long as observations were 
confined to European latitudes little would probably be under- 
stood, and he has deduced a formula closely representing the 
observations, excepting one by Maraldi, about which there ap 
to beg large error. The earliest recorded observations R: this 
celebrated variable Dr. Gould remarks were those of Hevelius in 
April, 1662, published in the,scarce volume of the ‘‘ Machina 
Ceelestis” in 1679. Montanari of Bologna com Bayer’s 
Uranometry with the sky on April 15, 1670, remarked it as a star 


of the fourth magnitude, not entered upon the map, and notified 
it as a new object. Its variability was ised by Maraldi at 
Paris in 1704, who watched jt at intervals till 1712. There then 


- appears to be a gap in the observations until we come to those 


of Pigott in 1784 and 1785. Argelander collected and discussed 
all the observations to the beginning of 1863, and deduced a 
formula which fairly represented the data since 1784. The length 
of the period is decreasing rapidly, amounting, as Dr. Gould 
says, to more than nine hours at each successive recurrence—a 
circumstance which impeded the determination of the number of 
iods elapsed between Montanari’s observation in 1670 and the 
maximum noted by Pigott. Twelve periods having elapsed 
since the latest maximum included in Aplin investigation, 
present data allow of clearing up several doubtful points, è 

Dr. Gould finds that the numi of periods between the 
marima of 1670 and 1784 must have been eighty instead of 
eighty-four, as assumed by Argelander, and the number between 
the maxima of 1670 and 1704 must have been twenty-three 
instead of twenty-five. ing that Maraldi’s second maxi- 
mumis erroneously dated in 1708, instead of 1707, he finds that 
all existing o ions cha eager first, may be repre- 
sented within quite tolerable limits, ‘by supposing a uniform 
giminution in the period, upon which are superposed variable 
terms, according to which a symmetric perturbation completes its 
cycle in seventy-two years,” and the following formula 1s finally 
aaa The days are counted from the beginning of .the year 
1575 :— 

T = 35'6d.+ 434°445d. # -0°37974d, n? + 32'0d, sin (5° 2 + 10°) 
+ 2°6d. sin (10 # + 324°) + 6'8d sin (15° 2 + 205°) 

It will be found that the formula fixes the next maximum to 
January 18, 1881; Schmidt alone has observed the minima, 
which occur on the average at about 9-16ths of the interval 
between the maxima, 

A New Comert.—On the evening of September 29 Dr. Ernst 
Hartwig of the Imperial Observatory, Strassburg, discovered a 
bright comet about ro” north of Arcturus, and having obtained 
observations on three consecutive nights, has calculated the 
following elements :— 


Perihelion passage, September 6°9528 M.T. at Berlin, 


„Longitude of perihelion... . .. 80 06 
3 ascending node See AZ 32S 
Inclination of orbit... 0.00. ate 3 48°3 
Logarithm of perihelion distance ... 9°56450 
Motion—retrograde, 
Hence he finds, for Berlin midnight :— 
RA. Decl, © Log distance from 
h om s DAF Earth, Sun. 
Oct. 6... 16 7 40%... +24 355 ... 9'8 see 9°9231 
8 ... I6 29 22... 22 402.. 584th vee 99432 
10... 16 47 18... 21 3°5 ... 9°8837 ... 9°9623 
IZ... 17 215... 19 29°6 ... 9°9158 ... 9-9805 
14... I7 I4 51... +18 5'0... 9'9476 ... 9'997 


The int€nsity of light is rapidly diminishing, being on October 1 
only one-sixth of that at the da of ee 4 
The above orbit places the comet at 6 a.m. G.M.T. on 
Septem I2 near to Regulus, so that it is distinct from the 
ober nifed by Mr. Lewis Swilt of Rochester, N.Y. 
e comet was seen for a few seconds between clouds at the 


~ Royal Observatory, Greenwich, and at Mr. Barclay’s observa- 


tory, Leyton, on the 5th, and is described 


Mr. Talma 
“‘ very bright,” with a long tall.” i CREN 
a 





CHEMICAL NOTES . 


IN copnection With the subject of water of hydration the 
results of Van Bémmelen, described in the Beråner Berichte, 
ere of interest, He has determined the quantities of water 

. 


parted with, and also taken up by various hydrated oxides under 
different conditions of temperature and humidityf surrounding 
atmosphere. The results afford agother instance of the graduation 
of chemical into physical actions, The amount of water taken 
up varies but little, but the str of the combination varies 
much. The formation of hydrates appears tẹ be a function of 
molecular weight of the oxide and of the temperature, 


Two papers of great importance by, Thomafn have just 
appeared in the Berner Berichte, @msen attempts to 
base a general theory of the structure of earbon compounds 
on thermal determinations. He does this by measuring (in- 
directly, of course) the heat of dissociation of the carbon mole- 
cule, and from this and other data, finding a thermal value for 
the combination of two carbon atoms, to form a gaseous com- 
pound, by four, three, two, or one “link,” Hence he deduces a 
thermal value for each “‘link.” General equations are given for 
calculating the heats of formation of various isomers, assuming 
a certain ‘‘linking” of the atoms for each. In cases where 
various “ linkings” may be assumed, a determination of the heat 
of formation may determine which ‘‘linking,” and therefore 
which structural formula, is the more probable, 


In a paper read before the Owens College Chemical Society 
Messrs. Bevan and Cross detaik iments om jute fibre, which 
lead them to regard the intercellular portion of this fibre as 
probably consisting of an aromatic compound of the quinone 
class, together with a substance allied to the carbohydrates, and 
somewhat of thesnature of cellulose. The presence of this inter- 
cellular substance confers on jute the power of retaining various 
dye-stuffs. The anthors also describe a method gf separating 
cellulose from jute fibre, based on the action of chlorine or bro- 
mine, su uent boiling with dilute caustic lye, and washing in 
acid. Jute fibre which has been acted on by chlorine is coloured 
deep nta by immersion in a solution of sodium sulphite. 
The work of Messrs Bevan_and Cross promises results of con- 
siderable importance, 


Mr, O. HEHNER publishes in the Analyst the results of his 
determinations of phosphoric acid in potable waters. He con- 
cludes that the presence of more than 0°5 per million of 
P,O; should be regarded with suspicion ; that absence of 
phosphates affords no positive proof of freedom from pollution, 


Tr is stated in the Chemiker Zeitung that if a solution of two 

s of citric and one of molybdic acids be evaporated to dryness, 

eated to incipient fusion, and dissolved in 30 to 40 parts of 

water, a solution is obtamed which imparts a blue colour to 

per immersed ın it, and dried at 100°, This paper is bleached 

water, and may be used as a test for the presence of water in 
alcohol, ether, &c. 

M. DE SCHULTER states in Coptes rend, that he has succeeded 
in preranog pellucid crystals of analcite by heating g solution of 
sodium silicate or caustic soda along with aluminous glass in 
sealed tubes to about 190°, 


From analyses and determinations of specific heat of cerium 
tungstate, Cossa and Zecchini (Gaselta chim. Italiana for July) 
think that the atomic weight of cerium is better represented by 
92, the number formerly adopted, than by 138, which—or more 

robably 141—is generally regarded as correct, The data of the 

talian observers are as follows :—Ce,{WO,), (Ce=141) = 1026, 
X o0’o821 (sp. heat found) = 84°2, atomic heat of W = 6'4, of 
O = 4; hence molecular heat of (WO,), = 67°2, but 84°23 ~ 67°2 
= 17, which ~- 2 gives 8'5 as the atomic heat of cerium, 
CeWO,(Ce = 92) = 340, X 0°0821 = 27°9; but 27'9 — 22°4 
{that is, molecular heat of WO,) gives 5'5 as the atomic heat of 
cerium, The careful determinations of the specific heat of 
metallic cerium made by Hillebrand, and the general analogies 
of the cerium salts, must however be regarded as of more valne 
in determi the atomic weight of this metal than a series of 
estimations of the specific heat of a compound containing oxygen, 
concerning the influence of which element on the specific heat of 
compounds theregf we have so little exact knowledge. 


THERE has of late been a considerable amount of discussion 
as to the existence of pentathionic acid, H,S,O,. In a recent 
paper in the Journal of the Chemical Society, Messrs, Taka- 
matsu and Smith bring forward evidence which appears con- 
clusively to prove that this acid dges exist. 

HELL has studied the action of bromine on acids of the 
acetic series, and in a paper in the Berichte he shows that the 
substitution of bromine for hydrogen proceeds slowly, àntil from 

e 

e 
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Io to 20 per cent. of the change is completed, then more rapidly 
until about 60 þer cent, is reached, and then again slowly. e 
also shows that the greater the molecular weight of the acid the 
more rapidly is the period of maximum action reached. In 
these phenomena we have fresh examples of the so-called 
‘ Chemical Indugtion” of Bflnsen and Roscoe, This sup 
special phase of chemical change would indeed appear to be of 
very frequeng occurrence, being only absent in those changes— 
if sucli exist—which consist of a single part, the direct change 
only. 

BERTHELOT, if the Comptes reñdus of the Paris Academy, 
describes experiments which lead him to believe that by the 
electrolysis of dilute sulphuric acid a new oxide of sulphur— 
$,0,—1s produced, is substance belongs to the class of 
peroxides, and is analogous with ozone and hydrogen peroxide ; 
the formation of each of tbese substances is attended with 
absorption of heat. From the study of the thermal 
accompanying the solution of chlorine in aqueous hydrochloric 
acid and in water, the same author thinks that a trichloride of 
hydrogen, HCl, probably exists. 

BoussincAvLt, in Annales Chim. Phys., has examined the 
action of heat on barium dioxide under diminished e, and 
has shown that in a vacuum this substance parts with oxygen at 
a low 1ed heat, amd that oxygen is readily absorbed from the 
atmosphere by the baryta thus produced at about the same tem- 

erature, under ordinary pressures. It seems therefore that 

ayta may be employed as a carrier of oxygen from the atmo- 
sphere ; hitherto the High temperature required for the decom- 
position of barium dioxide has brought about some molecular 
change in thg baryta produced, which has rendered it incapable 
of absorbing more than very small quantities of oxygen from the 
atmosphere. 

IN Comptes rendus, Hautefeuille states that he has obtained 
crystals of orthoclase and of quartz in the same tube by copes 
a mixture of acid potassium phosphate—previously fused wi 
silica and alumma—with silica and a little potassium fluosilicate 
in a glass tube, 

RADZISZEWSKI in Liebig’s Annales gives a careful study of 
the cond:tions under which various carbon compounds exhibit 
phosphorescence; he concludes that this phenomenon occurs 
with those compounds which combine, in presence of alkalis, 
with the active oxygen of ozone or other peroxide. Phosphor- 
escence he regards as a special case of the phenomenon of 
combustion ; during slow oxidation active oxygen is produced; 
hence it is in such processes of oxidation that phosphorescence is 
noticed. When oxidation is rapid much of the active modifica- 
tion of oxygen is produced, combination occurs rapidly between 
this and the oxidising substance, and we have the phenomenon 
of combustion, The phosphorescence of certain organised creg- 
tures is due, according to the author, to the slow oxidation, by 
the agency of active oxygen, of such compounds as lecithin, 
cholesteriu, spermacetti, myricylic alcohol, sugar, fats, or ethereal 
oils, He shows that these su ces are decomposed by cholin 
and neurin, and generally by bases of the formula R,.N.OH 
(where R is a monovalent alcoholic radicle, e.g., CH3. CHp 
&c.), and that this decomposition is attended with ph or- 
escence, . 

A SMALL pamphlet, “Report on Two Kinds of Coal sub- 
mitted by the Chesapeake and Ohio Railroad Coal Agency,” 
polished by the Bureau of Steam-Engineering of the U.S, 

avy Department, contains a detailed account of the methods of 
determining on the large scale the relative ratios of steam coals, 
which must be of very considerable service to any who require 
to perform such determinations. ẹ 

Ir aluminium hydrate, optained by precipitating a solution of 
alum by ammonia, be allowed to remain in contact with water 
for three or four months, it undergoes, according to M. Tom- 
asi (Compres rendus), a molecular change whereby it is rendered 
very much less so m acids, and is no longer capable of 
forming a compound with aluminium chloride, 





PHYSICAL NOTES 


THE conditions of geysers are investigated at length by Herr 
Otto Lang in a recent pa: to the Gottingen Society of 
Sciences (Vachr., No. 6). e theory of Bunsen he considers 
inadequate, and he- ses another, which has an interesting 
similarity to that of Mr. Mallet regarding the mechanism of the 
intermittent volcano at Stromboli, 
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OBSERVATIONS as to the changes of length of iron bars 
through etisation having been somewhat discordant, Prof, 
Righi has lately taken up the subject afresh (J7 Nuovo Cim., 
ser. 3, tom. vii), and, to measure the displacements, he attached 
a fine steel spring, with mirror, to one end of the bar (which 
was magnetised by means of a spiral), the mirror being observed 
through a telescope. Changes in length were thus magnified 
8,000 times. The results were as follows:—1. Magnetism pro» 
duces in iron and steel an incr of dimension in direction of 
the magnetisation, 2. On on of the i force a 

of this increase remains, and more or less of it according ta 
the coercive force, 3. The elongations are proportional to the 
square of the çurrent’s intensity when this is not very great, 
4. When, after a strong current thrqugh the spiral, a weak current 
is sent in the opposite direction, it produces a shortening; but 
even when it is strong enough to d etise the bar, the latter 
retains a greater | than in the normal state, 5. During 
reversal of the polarity of a bar its length becomes momentarily 
Jess, and it oscillates in length, 6, A bar or wire of iron tra- 
versed by a current contracts at the moment of closing the 
circuit. 7. On opening the circuit it elongates, but this elonga- 
tion is less than the initial contraction, in ing that transverse 
magnetism partly remains. 8, In reversal of the transverse 
polarity the bar elongates fora moment, and thus oscillates fin 
length. 9. The contraction produced by the current is greater 
when the bar has before ben longitudinally magnetised. 1% 
Some iron bars show a tendency to take spiral isation, 
i.e. to rotate the magnetic axes of their molecules in the direction 
of the spiral. This is shown by the contractions caused by a 
current passing through the bars, which are different according 
to the direction of the current and that of the previous longi- 
tudinal magnetisation. 

Tue absorption of radiant heat in gases and vapours form th 
subject of a recent valuable paper to the Vienna Academy 
QGuly 1) by Messrs. Lecher and Pernter. They consider ‘‘vapor- 
hesion ” to have been an important source of error in Tyndall’s 
experiments. In their own method the thermopile and the heat- 
source were brought into the same vessel. Ajir-currents were 
avoided by causing the surface of radiation to be heated in each 
case suddenly from without, by means of a steam jet, to 100° C. 
Among other results the absorption of water-vapour is found, in 
opposition to Tyndall, immeasurably small. Viole found, on 
Mont Blanc, that a metre of the air absorbed only 0'007 per cent. 
of the whole radiation ; according to this, a layer of 300 m. 
length would be necessary to uce, with water-vapour satu- 
1ated at 12°, that absorption which Tyndall obtains in 1°22 m. 
This and the authors’ own experimental results are considered to 
prove beyond dispute the very small absorption of aqueous 
vapour. The authors’ results for gases agree pretty well with 
Tyndall’s. No simple connection between absorption and pres- 
sure of the substance was discoverable. The absorption, even for 
radiation of a heat-source of 100° C., is selective. The authors 
found the absorption of certain substances of the fat series 
examined to increase rapidly with increasing proportion of 
carbon. It seems to be otherwise, however, with bodies from 
other groups ; thus, eg. benzol, notwithstanding its six C-atoms, 
has a fairly small absorptive power. 

Messrs, A. P, Lauri and C, I. Bruton of Edinburgh have 
devised a new electromofr engine, in which four electromagnets 
gct successively upon an eccentric armature of soft tron rotating 
about a central shaft, thus avoiding thé back pull of Froment’s 
and other forms of electromotor. The gradual approach thereby 
secured between the armature and the active field-magnets is a 
feature common to mi ine and to a of ne Wicsendenger. 
The principle ong been appli ough somewhat dif- 
Frend in the little motors sarioyed for Sling ias 
tubes, 


S1cNor MacaLuso has recently described a new form of 
mercurial air-pump, on the Sp principle, suffici simple 
to be capable of construction from the materials at hand in any 
chemical laboratory, and requi no india-rubber connections. 
An outline diagram of the pump is given in the August number 
Sf the Beblatter. 


Here A. SCHERTEL has detenined the fusing-points of a 
number of difficultly-fusible substances by comparing them with 
those alloys of gold and platinum én various proportions. He 

ives the fusion-point of basalt as 1,166° Cæ; that of, adularia 
from the St. Gotthardt) is stated as being b 1,400 and 
1,420°; and nickel betvacen 1,39° and 1,420". 
. 
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«THe electric conductivity’ of gas-carbon and. its. variability 
under pressure has been re-examined by MM. Naccari and 
Pagliani. Carbon.prisms wete carefully covered at certain points 
of their surface with copper by electro-deposition to secure_good 
contact with the. wires by which they were inserted in a Wheat- 
stone’s bridge- to determine their resistance. When subjected to 
great, pressures the resistances of the rods of carbon showed 
scarcely any change.: Hence it appears that the changes of 
conductivity which carbon exhibits in the microphone and in the 
carbon telephone under varyiig pressures are due not to any 
alteration of the contact between the particles in the intimate 
structure of the substance, but to mere changes in the external 
contact, i 


Dr, WERNER SIEMENS kas lately described to the Berlin 
Academy a new series'of experiments on the electric conduc- 
tivity of carbon, and the way it is affected by temperature. He 
finds that of gas retort le ‘at o° C. 0°0136 (mercury = 1), 
and the coefficient of increase of conductivity 0000345 per 
degree Celsius. The artificial carbon rods produced by compres- 
sion of carbon powder also show greater conducting power with 
increasing temperature,’ but the increase is not so great (as in 
retort carbon). - Dr, Siemens thinks other experimenters mey have 
been led to erroneqps results by faulty connections. He effected 
the union of the carbon ends with the conducting wires by means 
of galvanic coppermg. , The property of conducting better &t 
Picker enpera ts regarded ES a property of the carbon 
material itself, not as, a’ consequence of its structure. It may be 
explained (Dr. Siemens says) as in, the case of crystalline 
selenium, if we assume that the carbon is an allotropic modifica- 
tion (containing latent heat) of a hypothetical metallic carbon, ` 


In his theory of the bifilar magnetometer Gauss considered 
that the torsion of the suspending wires, and the induction of 
the earth’s magnetism on that of the suspended magnet, might 
fe neglected, as very small, In the course of several years’ 
observations, Herr Wilt having found this to cause serious 
discrepancy between’ theory and experience, has (at Pawlowski 
Observatory) develo the theory anew, taking account of those 
two factors. Substituting cocoon-threads for wires, he considers 
the moment of torsion can be reduced to considerably less than 
o°3 per cent. of the moment of gravity (it was more than 
5 per cent, with wires), The improved theory, while agreeing 
much better with experience, affords an excellent method of de- 


termining separately, from direct observation of the angle of 


torsion and the three durations of vibration of the magnet in the 
normal, reversed, and transverse position, its two kinds of 
induction-coefficients, viz, that in |weakening, and that in in- 
crease of the magnetic moment by induction; also of deter- 
mining the temperature-coefficient of magnets and of absolute 
measurement of the horizontal intensity (Wied. Ann., No. 8). 


Ir appears from recent experiments by Herr Knoblauch 
(Wied, Ann., No. 8) that in reflection of polarised heat-rays 
fror) metali, the rays of different heat-colours behave differently, 
in that they have in general different angles of polarisation, pre- 
senting, in the case of certain metals, as gold and-silver, great 
differences, and in that of others, as copper and speculum metal, 
smaller. In the case of lead and arsenic these differences wholly 
disappear, 
of different rays from linear to elliptig vibrations do not keep 
equal pace with each other; changing the "angle of incidence 
from © to the angle of polarisation, the ‘transformation of the 
vibration of one heat-tint is prominent, while in change of in- 
cidence from go° to the angle of polarisation, it is that of 
another, With lead and arsenic, at all angles of incidence from 
©” to 90°, the ellipses of certain constant heat-rays are always 
more extended than those of the other heat colours. 





GEOGRAPHICAL NOTES 


Tre Ñi de of the Franklin Search Expedition published 
in the New York Herald of September 23 and following num- 
bers do not contain much of scientific interest in addition to 


what we gave last week. The narrative contains a graphic and 


interesting acgount of the sledge journeys of Lieut, watka’s 
party, of the vamous eee tribes met with, of the country 
traversed, and the rémains of the Franklin Expedition. Some 
precision 13 given to our knewledge of the country, and many 
valuable hints giyen as to how to brave an Arctic winter, 
Althonglf the ertme cold endured, 103° F. below freezing, is 
not so great as has been expgriencedein one or two previous 
s 


. 


‘contains’ the maj 


With the former metals the transitions in reflection [° 





instances, we question whether an average temperature of 100° of 
frost for 16 days was ever before met with, Arood many in- 
teresting relics of the Franklin pry were collected, dnd there 
seems no doubt that the Eskimo did at one time havea number of 
books in a tin box belonging to the party who left the ships ; 
but these, with gold watches and Other mysteyes, were given to 


‘the children for playthings, and have long ago disappeared. It 


is -probable enough that among the books were gome records 
of the progress of the expedition; but all hope of recovering 
them may now be abandoned. We trust that there will be no 
delay in the publication of the scientific obserfations which were 
doubtless made by Lieut. Schwatka’s expedition. 


THE new nùmber of the Géopmiphical Society’s Proceedings 
ides us with an unusual supp! gof good readable papers of 
modérate length. Lieut. G. T. Temple furnishes ‘Notes on 
‘Russian Lapland,” accompanied by a new map ; the Rev. W. G. 
Lawes, the well-known missionary, “Notes on New Guinea and 
its Inhabitants” ; the Rev, C. T. Wilson, lately of the Nyanza 
mission, a brief narrative of a journey over ntw ground in East 
Africa from Kagéi to Tabora; and lastly, Majer W. M. 
Campbell, R.E., an account of his visit to the previously 
unknown {except from hearsay) Shorawak valley and the Toba 
plateau, Afghanistan. The Geographical Notes supply par- 
ticulars regarding the murder oF Messrs, Cart and Cadenhead 
in East ‘Central Africa, and Capt. T. L. Phipson-Wybrants’ 
expedition to Umzila’s country, east of Matabele-land, as well as 
a French surveying expedition for West Africa.. These are 
followed by-a féu of some of Père Duparquet’s notes on 
Orampo‘land, an Egyptian exploring expedition in Somali-land, 
M. Regel’s journey in Eastern Turkestan, and a summary of the 
Indian-Marine Survey Report for 1878-79. Thereare also some 
useful additions to our knowledge of Eastern Perak, and an 
abstract of a Consular report on the Chinese province of Shan- 
We nist not omit to mention that the present number 
(postponed from Jast month) of the country 
between ‘Sind an andahan, showing the course of the proposed 
railway, on which Sir Richard Temple recently lectured before 
the Society and at Swansea, 


THE new expedition despatched by the London Missionary 
Society to Lake T: ika, and consisting of the Revs. A. J. 
Wookey and D. Williams, with Dr. Palmer, left Zanzibar on 
June 14, and wages to the mainland at Saadani, marched 
thence to Ndumi. ere they remained for a few days, until 
they got their full complement of pagasi, and finally started for 
the interior on June 21. Accomplishing some twelve or fifteen 
miles a day, they reached Mpedapwa on July 14, and were most 
kindly received by the Church Missionary Society’sagents. They 
were to recommence their journey to the lake on July 19. Their 
caravan consists of 309 men, the chief of whom is Ulia, who 
accompanied the Rev. Roger Price, when the bullock-waggon 
experiment was tried some four years ago, 


From a letter in Z’ Exploration we learn that M. Wiener had 
in July reached Archedona, in his exploration of the Napo, one 
of the great tributaries of the Amazon; unless he meets with 
disaster, we may expect to hear of hım by and by from Para. 


THE Mittheilungen of the German African Society, of which 
six parts are published, contains much very valuable information 
on recent exploration in Africa by German explorers, We have 
details of the rogress of Herr Schutt’s expedition in the Loanda 
region, of Rohlfs attempt to push southwards from Tunis, of Dr. 
Buchner to Muata Janvo’s kingdom, of Dr. O. Lenz’s determined 
and so far successful attempt to push southwards through Morocco 
to Timbuctoo and beyond., We have, besides, records of the 
doings of the International African Association, and of the 
various other societies for the exploration of Africa hout 
the world. In the double number, 4 and 5, Dr. Reichenau 

ives a detailed list of the collection of birds sent home from 
ım Angola by Herr Schütt. : 


. 

A TELEGRAM from New York, October 5, states that the 
commander of the United *States steamer Alert reports the dis- 
covery of a submarine volcano near San Alessandro, an island 
in the Pacific. n -> 


THE eruption of the volcano Fuego in Guatemala, to which 
we referred some weeks ago, ceased almost suddenly in the 
second half of the month of July. M.-de Thiersant, French 
representative in Guatemala, writes to Za Nature that another 
volcano of the same country, Pacaya, seems inclined in its turn 
to resume activity. At Amatitlan, a small town on thaslope of 
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the mountain, subterranean noises succgeded each other almost 
constantly on July 28. ` 

INTELLIGENCE received at Isoyd’s from Christiania, dated 
October 1, states that the Wepiune steamer, Capt. Rasmussen, 
which atrived at Vardo, previous to September 25, from the Obi, 
reports that on September 19, in Jugor Straits, she fell in with 
the Siberiako g expedition proceeding eastward, 

THERE is a useful article in the last number of Za Nature on 
French Guiana and its forest produce, by Dr, J, Harmand. 

® . 





SCIENCE AND CULTURE}. 


Sx years ago, as some of my present hearers may remember, 

I had the privilege of ad ing a large assemblage of the 
inhabitants of this city, who had ered together to do honour 
to the memory of their famous townsman, Joseph Priestley ; and, 
if any satisfaction attaches to posthumous glory, we may hope 
that the manes of tke burnt-out philosopher were then y 
as esa 

o man, however, who is endowed with a fair share of common 
sense and not more than a fair share of vanity, will identify 
either contemporary or posthumous fame with the highest good ; 
and Priestley’s life deaves no daubt that he, at any rate, set a 
much higher value upon the advancement of knowledge and the 
promotion of thut fieedom of thought which is at once the cause 
and the consequence of intellectual progress. 

Hence I am disposed to think that, if Been could be 
amongst us to-day, the occasion of our meeting would afford him 
even greater e than the proceedings which celebrated the 
centenary of his chief discovery, The kindly heart would be 
~ moved, the high sense of social duty would be satisfied, by the 
spectacle of well-earned wealth, neither squandered in tawdry 
luxury and vain-glorious show; nor scattered with the careless 
chanty which blesses neither him that gives nor him that takes ; 
but expended in the execution of a wel consiieted plan for the 
aid of present and fatme generations of those who are willing to 
help themselves. 

We shall all be of one mind thus far. But it is needful to 
share Priestley’s keen interest in physical science; to have 
learned, as he had learned, the value of scientific training in 
fields of inquiry apparently far remote from physical science; to 
appreciate, as he would have appreciated, the value of the noble 

ift which Sir Josiah Mason h-s bestowed upon the inhabitants 
of the Midland district. 

For us children of the nineteenth century, however, the esta- 
blishment of a college under the conditions of Sir Josiah Mason’s 
Trust, has a significance apart from any which it could have 
possessed a hun years ago. It appears to be an indication 
that we are reaching the crisis of the tattle, or rather of the log 
series of battles, which have been fought over education in a 
campaign which began long before Priestley’s time, and will 
probably not be finished just yet. 

In the last century, the combatants were the champions of 
ancient hterature, on the one side, and those of modern hterature 
on the other; but, some thirty years ago, the contest became 
spe pieries by the appearance of a third army, ranged round 
the banner of Physical Science. 

Iam not aware that any one has authority to speak in the 
name of this new host. For it must be admitted to be somewhat 
of a guerilla force, composed largely of irregulars, each of whom 
fights pretty much for his own hand. But the impressions of a 
full private, who has seen a good deal of service in the ranks, 
respecting the present position Of affairs and the conditions of a 

anent peace, may not be devoi of interest ; and I do not 
now that Í could make a better use of the present opportunity 
than by laying them before you. 


Erom the time that the first suggestion to introduce physical 
science into *ordinary education was timidly whispered, until 
now, the advocates of scientific education have met with oppo- 
sition of two kinds, On the one hånd they ave been pooh- 
poohed by the men of business who pride themselves on being 
the representatives of practicality; while on the other hand 
they have been excommunicated by the classical scholars, in 
their capacity of Levites in charge of the ark of culture and 
monopolists of liberal education. 

7 An Address delivered on the occasion of the ppening of Sir Josiah 


Mason’s Science Coll at Burmingham, on October Thomas H. 
Hurley, FBS. O T>” : ie 





The practical men believed that the idol whom they worship 
—rule of thamb—has been the source of.the past prosperity, 
and will suffice for the future welfare of the arts and manufac- 
tures. ‘They were of opinion that science is speculative rubbish ; 
that theory and practice have nothing to do with one another; 
and that the scientific habit of mind is an impediment rather than 
an aid in the conduct of or affairs, n 

I have used the past tense in speaking of the practical men— 
for although they were very formidable thirty years ago, I am 
not sure that the pue species has not been extirpated. In fact, - 
so far as mere argument goes, they have been subjected to such 
a feu d'enfer that it is a miracle if any have’ escaped. But I 
have remarked that your typical practical man has an unexpected 
resemblance to one of Milton’s anggls. His spiritual wounds, 
such as are inflicted by logical weapons, may be as deep as a 
well and as wide as a church door, but beyond shedding a few 
drops of ichar, celestial or otherwise, he is no whit the worse. 
So if any of these opponents be left I will not waste time in 
vain repetition of the demonstative evidence of the practical 
value of science; but, knowing that a parable will sometimes 
penetrate where syllogisms fail to effect an entrance, I will offer 
a story for their consideration. 

Once upon a time, a boy, with nothing to depend upon but 
his own vigorous nature, fwas thrown into the thick of the 
ie ae for emstence in the midst of a t man i 

pulation. He seems to hafe had a hard fight, inasmuch as, 
be the time he was thirty years of age, his total disposable funds 
amounted to twenty pounds, Nevertheless middle life found 
him giving proof of his comprehension of.the practical problems 
he had been roughly called upon to solve, by a career of 
remarkable prosperity. 

Finally, having reached old age with its well-earned surround- 
ings of “‘ honour, troops of friends,” the hero of my story 
bethought himself of those who were making a like start in life, g 
and how he could stretch out a helping hand to them, 

After long and anxious reflection this successful practical 
man of business could devise nothing better than to provide 
them with the means of obtaining ‘‘sound, extensive, and prac- 
tical scientific knowledge.” And he devoted a large part of his 
wealth and five years of incessant work to this end. 

I need not point the moral of a tale which, as the solid and 
spacions fabric of the Scientific Collegetassures us, is no fable, 
nor can anything which I could say intensify the force of this 
practical answer to practical objections, 


We may take it for granted then, that, in the opinion of those 
best qualified to judge, the diffusion of thorough scientific educa- 
tion 1s an absolutely essential condition of industrial progress, 
and that the College opened to-day will confer an inestimable 
boon upon those whose livelihood is to be gained by the practice 
of the arts and manufactures of the district. 

The only question worth discussion is, whether the conditions, 
under which the work of the College is to be carried out, are 
such as to give it the best possible chance of achieving permanent 


success, 

Sir Josiah Mason, without doubt most wisely, has left very 
large freedom of action to the trustees, to whom he proposes 
ultimately to commit the administration of the College, so that 
they may be able to adjug its arrangements in accordance with 
the changing conditions of the future. Bul, with respect to 
three points, he has laid most explicit injunctions upon both 
administrators and teachers, 

Party politics are forbidden to enter into the minds of either, 
so far as the work of the College is concerned ; theology is as 
sternly banished from its precincts; and finally, it is especially 
declared that the College shall make no provision for*‘ mere 
literary instruction and education.” ” 

It does not concern me at present to dwell upon the first two 
injunctions any longer than may be n to express my full 
conviction of their wisdom. But the third prohibition ings us 
face to face with those other opponents of scientific education, 
who are by no means in the moribund condition of the practical 
qan, but alive, alert, and formidable. 

It is notimpossible that we shall hear this express exclusion 
of “literary instruction and education” from ġ C8ilege which, 
nevertheless, professes to give a and efficient education, 
sharply criticised. Certainly the tyme was that the Levites of 
culture would have sounded their trumpets against its walls as 
against an educational Jericho. [M s 

How often have we nat been told that the Study of physical 
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science 13 incompetent to confer culture ; that it touches none of 
the higher problems of life; and, what is worse, that the 
continual devotion to scientific studies tends to generate a narrow 
and bigoted belief in the applicability of scientific methods to 
the search after truth of all kinds, How frequently one has 
reason to observe that no reply toa troublesome argument tells 
so well as calling its author a ‘‘ mere scientific specialist.” And, 
as I am afraid it is not permissible to speak of this form of 
opposition to scientific education in the past tense; may we not 
expect to be told that this, not only omission, but prohibition of 
‘¢ mere literary instruction and education” is a patent example 
of scientific narrow-mindedness? 

I am not acquainted with Sir Josiah Mason’s reasons for the 
action which he has taken ; bnt if, as I apprehend is the case, 
he refers to the ordinary classical course of our schools and 
universities, by the name of ‘‘mete literary instruction and 
education,” I’ venture to offer sundry reasons of my,own in 

upport of that action. 

or I hold very strongly by two convictions—The first is, that 
neither the discipline nor the subject-matter of classical education 
is of. such direct value to the student of physical science as to 
justify the expenditure of valuable time upon either; and the 
second is, that for the purpose of attaining real culture, an ex- 
clusively scientific’ education 1s at least as effectual as an exclusively 
literary education. ° 

I need hardly point out to you Phat these opinions, especially 
the latter, are diametrically opposed to those of the great majonty 
of educated Englishmen, influenced as they are by school and 
university traditions. In their belief culture is obtainable only 
by a liberal education, and a liberal education is synonymous not 
merely with education and instruction in literature, but in one 
particular form of literature, namely, that of Greek and Roman 
antiqui . They hold that the man who has learned Latin and 

eureck, however little, is educated ; while he who is versed in 
other branches of knowledge, however deeply, is a more or less 
respectable specialist, not admissible into the cultured caste. 
The eas of the educated man, the University degree, is not 
for him. 

I am too well acquainted with the generous catholicity of 

irit, the true sympathy with scientific thought, which pervades 

e writings of our chief apostle of culture to identify him with 
these opinions ; and yet one may cull from one and another of 
those epistles to the Philistines, which so much delight all who 
do not answer to that name, sentences which lend them some 
support, 

. Arnold tells us that the ing of culture is ‘‘to know 
the best that has been thonght and said in the world.” It is the 
criticism of life contained in literature. That criticism regards 
“ Europe as being for intellectual and spiritual purposes one 
great confederation, bound to a joint action and working to a 
common result; and whose members have for their common out- 
fit a knowledge of Greek, Roman, and Eastern antiquity, and of 
one another. Special local and temporary advantages bemg put 
out*’of account, that modern nation will in the intellectual and 
spiritual sphere make most progress which most thoroughly 
carries out this programme. And what is that but saying that 
we too, all of us as individuals, the more thoroughly we carry it 
out shall make the more progress 1!” 

We have here to deal with two distiget propositions. The first, 
that a criticism of life is the essence ofculture 3 the second, that 
literature contains the materials which suffice for the construction 
of such a criticism. 

I think that we must all assent to the first proposition, For 
culture certainly means something quite different from learni 
or technical skill, It implies the possession of an ideal, and the 
habit of critically estimating the value of things by comparison 
with a theoretic standard. Perfect culture should supply a com- 
plete theory of life, based upon a clear knowledge alive of its 
possibilities and of its limitations, 

But br, may agree to all this, and yet strongly dissent from the 

e assumptiOn that literature alone is competent to supply this 
knowledge. After having learnt all that Greek, Roman, and 
Eastern antiquity have thought and said, and all that modern 
literatures have to tell us, it is not self-evident that we have lai 
a sufficiently and deep foundation for that criticism of life 

e which constitute? cplture. © 

Indeed, to any one acdipinted with the scope of physical 
science, it is not at all evident, Considering ess aniya the 
“ntellestual and Zpiritual sphere,” I find m wholly unable 
to admit that ei nations or individugls will really advance if 

. e 
e 


. 
e 


their common outfit draws nothing from the of physical 
science. I should say that an army without weapons of precision 
and with no particular base of preg might more hopefully 
enter upon a campaign on the Rhine than a man, devoid of a 
knowledge of what physical scienge has done in the last century, 
upon a criticism of life. ® 


When a biologist meets with an anomaly, Hè instinctively 
turns to the study of development to clear i£ up. The rationale 
of contradictory opinions may with equal cgnfidence be sought 


in history. 

It is, happily, no new thing that lishmen should employ 
their valh an building and endo Taek an for idnes: 
tional purposes. But, five or six hundred years ago, deeds of 
foundation expressed or implied conditions as nearly as possible 
con! to those which have been thought expedient by Sir 
te ason. ‘That is to say, physical science was practically 

ored, while a certain literary training was enjoined as @ 
means to the acquirement of knowledge which was essentially 
theological, 

The reason of this singular contradiction betwèen the actions 
of men alike animated by a strong and disinterested desire to 
promote the welfare of their fellows, is easily discovered. 

At that time, in fact, if anp one desired eknowledge beyond 
such as could be obtained by his own observation, or by common 
conversation, his first necessity was to learn the Latin lan ey 
inasmuch as all the higher knowledge of the western world was 
contained in works written in that language Hence Latin 
grammar, with logic and rhetoric, studied through Latin, were 
the fundamentals of education. With respect toghe substance 
of the knowledge imparted through this channel, the Jewish and 
Christian Scriptures, as interpreted and supplemented by the 
Romish church, were held to contain a complete and infallibly 
true body of information. 

Theological dicta were, to the thinkers of those days, that 
which the axioms and definitions of Euclid are to the geometers 
of these, The business of the philosophers of the middle ages 
was to deduce from the data furnished by the theologians, con- 
clusions in accordance with ecclesiastical decrees. ey were 
allowed the high privilege of showing, by logical process, how 
and why that which the Church said was trne, must be true. 
And if their demonstrations fell short of or exceeded this limit, 
the Church was maternally ready to check their aberrations, if 
need be, by the help of the secular arm, 

Between the two, our ancestors were furnished with a compact 
and complete criticism of life, 

They were told how the world began and how it would end; 
they learned that all material existence was but a base and insig- 
nificant blot upon the fair face of the spiritual world, and that 
nature was, to all intents and purposes, the playground of the 
devil ; they learned that the earth ıs the centre of the visible 
universe, and that man is the cynosure of things terrestrial ; and 
more especially was it incnlcated that the course of nature had 
no fixed order, but that it conld be, and constantly was, altered 
by the agency of innumerable spirtual beings, good and bad, 
according as they were moved by the deeds and prayers of men. 
The sum and substance of the whole doctrine was to produce 
the conviction that the only thing really worth knowing m this 
world was how to secure that place in a better which, under 
certain conditions, the Church promised, 

Our ancestors had a living belief in this theory of life, and 
acted upon it in their dealings with education, as in all other 
matters. Culture meant saintliaess—-after the fashion of the 
saints of those days; the educaffon that led to it was, of neces- 


sity, theological ; and the Way to theology lay through Latin. 


That the study of nature—further than was requisite for the 
satisfaction of every-day wants—should have any bearing on 
human life was far from the thoughts of men thus trained. 
Indeed, as nature had been cursed for man’s sake, it was an 
obvious conclusion that those who meddled witi? nature were 
likely to come into pretty close contact with Satan. And if any 
born scientific irwestigator® followed his instincts he might safely 
reckon upon earning the reputation, and probably upon suffering 
the fate, of a sorcerer. 

Had the western world been left to itself in Chinese isolation, 
there ıs no saying how long this state of things might have 
endured, But, happily, it was not left to itself. Even earliew 
than the thirteenth century, the development of Moorish civilisa- 
tion in Spain and the great movement of the Crusades had intro- 
duced the leaven which, from that day to this, has neger ceased 
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to work, At first, through the intermedjation of Arabic transla- 
tions, afterwards, by the study of the originals, the western 
nations ofEurope became acquainted with the writings of the 
ancient philosophers and poets,*and, in time, with the whole of 
the vast literature of antiquity. 

Whatever there of hugh fntellectual aspiration or dominant 
capacity in Italy, France, Germany, and England, spent itself 
for centuries ing possession of the rich inheritance left by 
the dead civilisations of Greece and Rome. Marvellously aide 
by the invention of printing, classical learning spread and 
flourished. Those who possessed it prided themselves on having 
attained the highest culture then within the reach of mankind. 

And justly. For, saving Dante on his solitary pinnacle, there 
was no figure in modern literature at the time of the Renascence 
to compare with the men of antiquity; there was no art to 
compete with their sculpture ; there was no physical science but 
that which Greece had created. Above all, there was no other 
example of perfect intellectual freedom—of the unhesitating 
acceptance of reasog as the sole guide to truth and arbiter of 
conduct. 

The new learning necessarily soon exerted a profound influ- 
ence upon education. The language of the mo and school- 
men seemed little better than gibberish to scholars fresh from 
Virgi and Cicero, g the study of Latin was placed upon a 
new foundation, oreover, Latin itself ceased to afford the sole 
key to knowledge. The student who sought the highest thought 
of antiquity, found only a second-hand reflection of it in Roman 
literature, and turned his face to the full light of the Greeks. 
And after a battle, not altogether dissimilar fo that which is 
at present being fought over the teaching of physicul science, the 
study of Grek was recognised as an essential element of all 
higher education, 

Thus the Humanists, as they were called, won the day; and 
the great reform which they effected was of incalculable service 
to mankind. But the Nemesis of all reformers is finality; and 
the reformers of education, like those of religion, fell into the 
profound but common error of mistaking the beginning for the 
end of the work of reformation. 

The resentatives of the Humanists, in the nineteenth 
century, take their stand upon classical education as the sole 
‘avenue to culture, as firmly as if we were still in the age of 
Renascence, Yet surely the present intellectual relations of the 
modern and the ancient worlds are profoundly different from 
those which ‘obtained three centuries ago. Leaving aside the 
existence of a great and characteristically modern literature, of 
modern painting, and, especially, of modern music, there is one 
feature of the present state of the civilised world which separates 
it more widely from the Renascence, than the Renascence was 
separated from the middle ages. 

his nea chamneter of our own times lies in the vast and 
constantly i i which is played by Natural Knowledge. 
Not only is our Salty life Shaped ete not only does the 
prosperity of millons of men depend upon it, but our whole 
theory of life bas long been influenced, consciously or uncon- 
sciously, by the general conceptions of the universe, which have 
been forced upon us by physical science. 

In fact, the most elementary acquaintance with the results of 
scientific investigation shows us that they offer a broad and 
striking contradiction to the opinions so implicitly credited and 
taught in the middle ages. 

e notions of the beginning and the end of the world enter- 
tained by our forefathers are no longer credible. It is very 
certain that the earth is not the chief body in the material 
universe, and that the world ie not subordinated to man’s use. 
It is even more certain that nature jg the expression of a definite 
order with which nothing interferes, and that the chief business 
of mankind is to learn that order and govern themselves accord- 
ingly. Moreover this scientific ‘‘criticism of life” presents 
itself to us with different credentials from any other. It appeals 
Dot to anthgrity, nor to what anybody may have thought or said, 
‘but to nature. It admits that all our interpretations of natural 
fact are more or less imperfect aud symbqjic, and bids the 
learner seek for truth not among words but among things. It 
warns us that the assertion which outstmps evidence is not only a 


blunder but a crime. 
The purely classical education advocated by the representatives 
of the Humanists in our day, gives no ing of all this, A 


man may be a better scholar han Erasmus, and know no more 
of the chief causes of the present intellectual fermentation than 
Erasmus, did. Scholarly and pious persons, worthy of all 


respect, favour us with allocutions upon the sadness of the 
antagonism of Science to their medieval way of thinking, which 
betray an ignorance of the first principles of scientific investiga- 
tion, an incapacity for understanding what a man of science 
means by veracity, and an unconsciousness of the weight of 
established scientific trnths, which is almost comical, 

There is no great force in the Av guogue argument, or else the 
advocates of scientific education might fairly enough retort upon 
the modern Humanists that they may be learned specialists, but 
that they possess no such sound fotndation for a criticism of life 
as deserves the name of culture. And, indeed, if we were dis- 
posed to be cruel we might urge that the Humanists have brought 
thia reproach upon themselves, not because they are too full of 
the spirit of the ancient Greek, but hecause they lack it, 

The period of the Renascence is commonly called that of the 
“ Revival of Letters,” as if the influences then brought to bear 
upon the mind of western Europe had been wholly exhausted 
in the field of literature. I think it is very commonly forgotten 
that the revival of science, effected by the same- agency, although 
less conspicuous, was not less momentous, 

In fact, the few and scattered students of nature of that day 
picked up the clue to her secrets exactly as it fell from the hands 
of the Greeks a thousand years before, The foundations of 
mathematics were so well laid by them that bur children learn 
their geometry from a book written for the schools of Alexandria 
two thousand years ago. Modern astronomy is the natural 
continuation and development of the work of Hi chus 
and of Ptolemy; modern physics of that of Democritus and 
Archimedes ; it was long before modern biological science out- 
grew the knowledge bequeathed to us by Aristotle, Theophrastus, 
and Galen. 

We cannot know all the best thoughts and sayings of the 
Greeks unless we know what they thought about natural pheno- 
mena, We cannot fully apprehend their criticism of life unl 
we understand the extent to which that criticism was affected by 
scientific conceptions. We falsely pretend to be the inheritors 
of their culture, unless we are penetrated, as the best minds 
among them were, with an unhesitating faith that the free em- 
ployment of reason, in accordance with scientific method, is the 
sole guide to truth. 

Thus I venture to think that the pretensions of our modern 
Humanists to the possession of the monopoly of culture and to 
the exclusive inheritance of the spirit of antiquity must be abated, 
if not abandoned. But I should be very sorry that anything I 
have said should be taken to imply a desire on my part to de- 
preciate the value of classical education, as it might be and as it 
sometimes is. The native capacities of ind vary no less 
than their opportunities ; and while culture is one, the road by 
which one man may best reach it is widely different from that 
which is most advantageous to another. Again, while scientific 
education is yet inchoate and tentative, classical education is 
thoroughly well organised aan the practical experience of 
generations of teachers. So that, given ample time for learning 
and destination for ordinary life, or for a literary career, I do not 
think that a young Englishman in search of culture can do better 
than follow the course usually marked out for him, supplementing 
its deficiencies by his own efforts. 

But for those who mean to make science their serious occupa- 
tion; or who intend to follow the profession of medicine ; or 
who have to enter early ūpon the business of life ; for all these, 
in my opinion, classical education is a, mistake; and it is for 
that reason that Iam glad to see ‘‘ mere literary education and 
instruction” shut out from the curriculum of Sir Josiah Mason’s 
College, seeing ‘that its inclusion would probably lead to the 
introduction of the ordinary smattering of Latin and Greek. 

Nevertheless, I am the last person to question the importance 


of genuine literary education, or to suppose that intellectual 
culture can be complete without it, An exclusively scientific 
training will bring about a mental twist as eurel fon an exclu- 
sively literary training. The value of the oeggnot com- 


o 
pensate for a ship’s veing out of trim ; and T should be very , 
sorry to think that the Scientific College would turn out none 
but lop-sided men. 


e There is no need however that such a catastrophe should 


happen. Instruction in English, French, and German is pro- 
vided, and thus the three greatest diteratures,ofthe modern world , 
are made accessible to the student, 

French and German, and espe@ially the latter language, are 
absolutely indispensable to those who desireyfwll knogrledge in 
any department of science, But even supp that the know- 
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ledge of these languages acquired is not more than sufficient for 
en scientific purposes, every Englishman has, in his native 
tongue, an almost perfect instrument of literary expression ; and, 
in his own literature, models of every kind of literary excel- 
lence. If an Englishman cannot get hterary culture out of his 
Bible, his Shakspere, his Milton, neither, in my belief, will the 
profoundest study of Homer and Sophocles, Virgil and Horace, 
giveit to him. 

Thus, since the constitution of the College makes sufficient 
provision for lit as well à for scientific education, and since 
artistic instruction k also contemplated, it seems to me that a 
fairly complete culture is offered to all who are willing to take 
advantage of it, 


But I am not sure thateat this point the “ practical” man, 
scotched but not slain, may ask what all this talk about cultwe 
has to do with an Institution, the object of which is defined to be 
“to promote the prosperity of the manufactures and the industry 
of the country.” He may suggest that what is wanted for this 
end is not culture, nor even a purely scientific discipline, but 
simply a knowledge of applied science, 

I often wish that this phrase, ‘‘applied science,” had never 
been invented. For it suggests that there is a sort of scientific 
knowledge of dirgct practical use, which can be studied apart 
from another sort of scientific knowledge, which is of no practical 
utility, and which is termed ‘‘pure science.” But there is*no 
more complete fallacy than this. What people call applied 
science is nothing but the apphcation of pure science to parti- 
cular classes of problems. Te consists of deductions from those 
general principles, established by reasoning and observation, 
which constitute pure science, No one can safely make these 
deductions untl he has a firm grasp of the principles; and he 
can obtain that grasp only by personal experience of the pro- 
cesses of observation and of reasoning on which they are 

founded. 

Almost all the processes employed in the arts and manu- 
factures fall within the range either of physics or of chemistry. 
In order to improve a aes must thoroughly understand 
them; and no one has a chance of really understanding them 
who has not obtained that mastery of principles and that habit 
of dealing with facts which is given by long-continued and 
well-directed purely scientific training in the physical and the 
chemical laboratory. So that there really is no question as to 
the necessity of purely scientific discipline, even if the work of 
the College were limited by the narrowest interpretation of its 
stated aims, 

And, as to the desirableness of a wider culture than that 
yielded by science alone, it is to be recollected that the improve- 

ment of manufacturing processes is only one of the conditions 
which contribute to the prosperity of industry. Industry is a 
means and not an end; and mankind work only to get some- 
thing which they wart, What that something is depends partly 
on their innate, and partly on their acquired, desires, 

If the wealth resulting from prosperous industry is to be 
spent upon the gratificanon of unworthy desires; if the in 
creasing perfection of manufacturing processes is to be accom- 
panied by an increasing debasement of those who carry them on, 
I do not see the good of industry and prosperity. 

Now it is perfectly true that men’s views of what is desirable 
depend upon their characters; and that the innate proclivities 
to which we give that name are not touched by any amount of 
instruction. But it does not follow that even mere intellectual 
education may not, to an indefinite extent, modify the practical 
manifestation of the characters of men in their actions, by 
supplying them with motives unknown to the ignorant. A 
pleasure-loving character will have pleasure of some sort; but, 
if you fxe him the choice, he may prefer pleasures which do not 
degrade him fg those which do, And this choice is offered to 
every man, who possesses in literary or artistic culture a never- 
failing source of pleasures, which are neither withered by age, 
nor stal@, by custom, nor embittered in the recollection by the 

e pangs of Self-reproach, 


If the Institution opened to-day fulfils the intention of i 
founder, the picked intelligences among all classes of the popula- 
tion of this distrgct will pass through 1t. No child born in 

e Birmingham, henceforward, # he have the capacity to profit by 
the opportunities offered to him first in the primary and ther 
schools, and afterwards in the Scientific College, need fail to 
obtain, net mere¥y ghe instruction, but the culture most appropriate 
to the conditions OF his life, E e 


Within these walls, the inture employer and the future artisan 
may sojourn together for a while, and carry throfigh all their lives 
the stamp of the influences then brought to bear ufon them. 
Hence, it is not beside the mark'to remind you that the prosperity 
of industry depends not merely upon the improvement of 
manufacturing processes, not mertly upon thg ennobling of the 
individual character, but upon a third condition, namely, a clear 
understanding of the conditions of social life on tbe part of both 
the capitalist and the operative, and their agrgement upon common 
principles of social action. They must learn that social pheno- 
mena are as much the expression of natural Iffws as any others; 
that no social arrangements can be permanent unless they har- 
monise with the requirements of social statics and dynamics ; and 
that, in the nature of things, there is an arbiter whose decisions 
execute themselves, 

But this knowledge is only to be obtained by the application 
of the methods of investigation adopted in physical researches to 
the ihvestigation of the phenomena of society. Hence, I confess, 
I should lıke to see one addition made to the excellent scheme of 
education propounded for the College, in the shape of provision 
for the teaching of Sociology. For though weare’all agreed that 
party politics are to have no place in the instruction of the 
College ; yet in this country, practically governed as it is now by 
universal suffrage, every man syho does his duty must exercise 
political functions. And if the evils which are inse le from 
the good of political liberty are to be checked, if the perpetual 
oscillation of nations between anarchy and despotism is to be 
replaced by the steady march of self-restraining freedom ; it will 
be because men will gradually bring themselves to deal with 
political, as they now deal with scientific questiqns; to be as 
ashamed of undue haste and partisan prejudice in the one case 
as in the other; and to believe that the machinery of society is 
at least as delicate as thatiof a spinning-jenny, and not more 
likely to be improved by the meddling of those who have not 
taken the trouble to master the principles of its action. 


In conclusion, I am sure that I make myself the mouthpiece 
of all present m offering to the venerable Founder of the Institu- 
tion, which now commences its beneficent career, our congratu- 
lations on the completion of his work; and in expressing the 
conviction, that the remotest posterity will point to it as @ 
crucial instance of the wisdom which natural piety leads all men 
to agcribe to their ancestors. 





ON A SEPTUM PERMEABLE TO WATER, 
AND IMPERMEABLE TO AIR, WITH AP- 
PLICATION TO A NAVIGA TIONAL DEPTH 
GAUGE} 

A SMALL quantity of water in a capillary tube, with both 

ends in alr acts as a perfectly air-tight plug against differ- 
ence of pressure of air at its two ends, equal to the hydrostatic 
pressure corresponding to the height at which water stands in 
the same capillary tube when it is held upright, with one end 
under water and the other in air. And if the same capillary 
tube be held completely under water, it is perfectly permeable to 
the water, opposing no resistance except that due to viscidity, 
and permitting a current of water to flow through it with any 
difference of pressure at its two ends, however small, In passing 
it may be remarked that ms same copila tube is, when not 
plugged by liquid, perfectly permeable to air. 

A plate of das or other solid, capable of being perfectly wet 
by water, with a hole bored through it, acts simia ly in letting 
air pass freely through it when fhere is no water in the hole ; 
and letting water pass freely through it when it is held under 
water; and resisting a difference of air-pressures at the two 
sides of it when the hole is plugged by water. The difference 
of air-pressures on the two sides which it resists is equal to the 
hydrostatic pressure corresponding to the rise of water in a capèl- 
lary tube of the same diameter as the narrowest par? of the hole. 
Thus a metal plate with a great many fine perforations, hke a 
very fine rose fowa wateridfg-can for flowers, fulfils the condi- 
tions stated in the title to this communication, So does very 
fine wire cloth. The finer the holes, the greater is the difference 
of air-pressures balanced, when they are plugged with water. 
The shorter the length of each hole the legs it resists the passage 
of water when completely submerged; and the greater the 
number of holes, the pa is the whole resistance to the permeation 
of water through the membrane. 
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Hence, clearly, the object indicated ig the title is more per- 
fectly attained, the thinner the plate and the smaller and more 
numerous*the holes. Very fine wire cloth would answer the 
purpose better than any metal Plate with holes drilled through 
it; and very fine closely-woven cotton cloth, or cambric, answers 
better than the figest wire cl8th, The impenetrability of wet 
cloth to air is well known to laundresses, and to every naturalist 
who has ever ghanced to watch their operations. e quality 
of cloth to let ajp through with considerable freedom, and 
wet cloth to resist it, is well known to sailors, wet sails being 
sensibly more effective than dry sail» (and particularly so in.the 
case of old sails, and of sails of thin and light material). 

An illustration was shown to the meeting by taking an Argand 
lamp-funnel, witha piece of very fine closely-woven cotton cloth 
tied over one end of it. When the cloth was dry, and the other end 
dipped under water, the water rose with perfect freedom inside, 
showing exceedingly little resistance to the passage of air through 
the dry cloth. en it was inverted, and the end guarded by 
the cloth was held nder water, the water rose with very great 
freedom, showing exceedingly little resistance to the permeation 
of water through the clo The cloth being now wet, and 
the glass once more held with its other end under water, the 
cloth now seemed perfectly air-tight, even when pressed with 
air-pressure corresponding to njne inches of water, by forcing 
down the funnel, which was about nine inches lo till the 
upper end was nearly submerged. When it was wholly sub- 

























































































Water indicated by horizontal shading; Au by white paper. 


merged, so that there was air on one side and water on the other, 
the iesistance to permeation of air was as decided as it was when 
the cloth, very perfectly wet, had air on each side of it. 

Once more, patting the cloth end under water; holding the 
tube nearly horizontal, and blowing by the mouth applied to the 
other end :—the water which had nsen into the funnel before 
the mouth was applied, was expelled. After that no air escaped 
until the air-pressure within exceeded the water pressure on the 
outside of the cloth by the equivalent of a little more than nine 
inches of water; and when blown with a pressure just a very 
little more than that which sufficed to produce a bubble from 
any part of the cloth, bubbles escaped in a copious torrent from 
the whole area of the cloth. 

The accompanying sketch represents the application to the 
Navigational Depth Gauge. The wider of the two communi- 
caig tubes, shown up in the sketch, has its open mouth 

ed by very fine cotton cloth tied across it. The tube shown 
oes e diagram is closed for the time of use by a stopper t 
its lower end. A certain quantity of water (which had been 
foreed into it during the descent of the gauge to the bottom of 
the sea) is retained in it while the{gauge is being towed up to the 
surface in some such oblique position as that shown in the sketch. 
‘While this ıs being done the water i the wide tube is expelled 
by the expanding air. The object of the cloth guard is to 
secure that this water is expelled to the last drop before any air 
escapes ; and that afterwards, while the gauge is being towed 
wildly along the surface from wave to wave by a steamer 
running at fourteen or sixteen knots, not a drop of water shall 
re-enter the instrument. . 
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ON THE CLASSIFICATION OF BIRDS* 


ABOUT twelve years ago Prof. Huxley had taken up the 

subject of the classification of birds in his usual zealous and 
original way, and from quite anew point of view. Prof. Huxley, 
treatmg birds mainly from their bones and as if they were extinct 
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animals of which these parts of their structure only were known, 
had proposed an entirely new plan of arrangement, based mainly 
upon the characteristic variations of the palatal bones, which had 
age almost unnoticed by previous writers. The author, who 

ad long been dissatisfied with the Cuvierian system, which with 
ceitain modifications he had employed up to 1872, had in that 
year been constramed to consider the whole subject in order to 
decide what arrangements should be adopted in the ‘‘ Nomen- 
clator Avium Americanarum” (a jomt work by Mr. O, Salon 
and himself), then ready for publication, Prof, Huxley had 
commenced his system with the lowest and most reptilian birds, 
and had ended it with the highest and most specialised. But it 
seemed. to the author that by exactly reversing this arrangement 
he would obtain a scheme which woyld not very far deviate from 
that which he had previously employed for the first three orders, 
and would offer many improvements on the Cuvierian system in 
the remaining ones. Such a scheme had accordingly been pro- 
mulgated in the Introduction to the ‘‘Nomenclator” and 
followed in that work. In the various subsequently issued 
editions of the ‘‘ List of Vertebrated Animals in the Zoological 
Society’s Gardens” a nearly similar arrangement had been 
followed. A certain amount of adhesion having been secured to 
this system, the author had been recently induced to devote some 
labour to its improvement and development. As now elaborated 
it did not profess to be in any respects original, except as regarded. 
certain small details on point to which he had devoted special 
attention. The ement was in fact simply that of Huxley 
reversed, with slight modifications consequent upon the recent 
researches of Parker and Garrod on the anatomy and osteology 
of little known forms. 

The author then proceeded to explain further the “Systema 
Avium” thus advocated, as shown in the subjoined table, in 
which the approximate number of known species was added 
after each Order. 


ORDERS OF EXISTING BIRDS 
Susciass CARINAT# (10,121 SPECIES) 





Speci: Spectes. 
I. Passeres 5,700 | XIII. Galline .. ... 320 
H. Picarise 1,600 | XIV. Opisthocomi ... I 
IIL Psittaci 400 XV. Hemipodii ... 24 
LV, Stnges 180 | XVL Fubearie ... 150 
V. Accipitres 330 | XVIL Alectorides ... o 
VI. Steganopodes 60 | XVIIL Limicolæ ... 250 
VII. Herodiones x30 | XIX. Gavie 1. «.. 130 
VIII. Odontoglossse XX. Tubinares ... 100 
IX. Palamedes XXI. Pygopodes ... 65 
X. Anseres ... ... 80 | XXII. Impennes ... 20 
XI. Columbe ... ... 355 |XXILI. Crypturi... .. 40 
XIIL Pterocletes -. 151 
Susciass RATITÆ (18 SPRCIES) 
XXIV. Apteryges... 4] XXVI. Stmthiones .. 4 
XXV. Casuarii ... io 
In submitting this ag one which on the whole he 


was disposed to regard as the best to be adopted after man 
years’ study of the Class of Birds, the author observed that it 
should be recollected that, although a linear system is an absolute 
necessity for practical use, it could never be a perfectly natural 
one. It would always bafound that certain groups were nearly 
equally related to others in different places m the linear series, 
and that it was a matter of difficulty to decide with which of the 
allied forms they were best located. But, a linear arrangement 
being an absolute necessity, it became our duty to make it as 
natural as’possible. 





THE GREEN COLOUR OF OYSTERS 


IN NATURE, vol. xvi. p. 397, mention was e of the fact 
that the green colour observed in oysters in certain localities 
is caused by a variety of navicula, to which the name @favicula 
ostrearia has been given, Further particulars of experiments 
made by M. Puységur, at Sissable, are not without interest.) 
“The slime was collected by lightly scraping the margin 
8£ one of the ‘clears’? with a spoon, and was put in flasks, 
shaken for a moment and then ‘allowed ‘to efso as to get 
rid of the mud, some admixture @f which is"inevitable. e 
colouged fluid, containing little or gothing besides diatoms, was 
then poured off into other flasks, and some little dexterity 
are requisite, as if there is too much silt or tipdarge asquantity 
1 Revue maritime et coloniale, February, 1880. 
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of water, which is generally the case when the task is intrusted 
to a subordinate, it is sometimes next to impossible to concen- 
trate the fluid enough to show the results with the desired 
plainness. , . 

“ Returning home, we poured the fluid into soup-plates set on 
a table before a window. The diatoms speedily settled on the 
sides and bottoms of the plates, coating them with a green 
alime, the thickness and tint of which varied with the proportion 
of diatoms present. In each plate, according to its size, we put 
three to six perfectly white ers which had never been in the 
‘clears,’ and the shells of which had previously been washed 
and brushed clean. In similar plates like numbers of the same 
oysters were laid in ordinary sea-water, Twenty-six hours after 
the commencement of the experiment the oysters in the water 
charged with diatoms had all sequined a marked greenish hue ; 
the other oysters remained unaltered. The experiment was 
repeated many times with identically the same results. The 
green colour in the oysters was found to be more decided in pro- 
portion ag the water was more highly with diatoms, In 
the course of the ents the shell of one of the oysters was 
perforated, so as to lay bare the mantle. After the oyster had 
turned green, it was laid in ordinary sea-water for a few days, 
when the greenness disappeared altogether. It reappeared when 
the oyster was replaced in fresh water contammg Navicula 
ostrearia, The iment was repeated, with like results, in 
the laboratory of A. Decaisne, fardin des Plantes, Paris, to 
which a supply of white oysters and sealed flasks of the water 
containing the diatoms was forwarded. 

“(In the course of the experiments ıt was observed that by the 
opening and closing of their valves the oysters induced currents 
in the water, by means of which they drew towards them and 
surrounded themselves with the particles of matter suspended 
therein, The existence and direction of these currents were 





»shown by the disappearance of the slime and the consequent 


laying bare of the sides and bottoms of the plates, the diatoms 
remaining only at points out of reach of the currents, 

tí Directed towards the buccal aperture by the cilise with which 
the branchis are provided, the naviculee enter the stomach of the 
mollusc, and there part with their nutritive constituents, The 
yellow chlorophyll 1s digested and decomposed; the soluble 
colouring matter passes direct into the blood, to which it im- 
parts its colour. Thus it happens that the most vesicular por- 
tions of the structure, as the branchiæ, are the most highly 
coloured. 

“í Examination of the digestive tubes of the oysters experi- 
mented upon proved the fact of the absorption of the diatoms. 
The stomachs, intestines, and exuvie were strewed with cara- 
paces of naviculæ. The carapaces, being siliceous, are not 
affected by the digestive juices, and it would seeni extraordinary 
that with so tenacious a covering their contents should be evolved, 
were it not for the knowledge of the fact that the covering is not 
continuous, the line of suture separating the valves composing 
the frustule being scarcely silicified at all.” 

It would therefore appear to be established beyond dispute 
that the green hue in oysters is due exclusively to their absorption 
of certain naviculæ contained in the circumambient water. The 
facts are in perfect keeping with the observations of growers 
that heavy rains (which increase the supply of fresh water) cause 
the disappearance of the green from the ‘‘ clears,” while, on the 
other hand, dry north-east gales, Which greatly increase the 
saturation of the water, bring it, as it is called, “into condition.” 

Two points of specifil interest in connection with the subject 
remain for future investigation. These are:— 

i. Does the navicula in question remain alt the year in the 
waters where it is found in winter? 

2, Ithe coloration of the beds accidental or temporary ?-—in 
other w does this alga disappear from the reservoirs when 
the water es its colour, or does it become itself discoloured 
for a time? H. M. C. 


MODERN ENTOMOLOGY! 


is the good fortune of your president on this occasion to 
welcome you to his native heath, where our favowrite scienfe 


{t 


has been léngey, more uninterruptedly, and perhaps more, 
zealously cultrvdted than here else in the New World. 
Here, in the last century, Peck studied the Canker-worm and the 
_ 7 Annual Address before the Entomological Club of the American Associa- 
of Canina tof Science, by the President, Mr. S, H. Scudder, 
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Slug-worm of the Cherry, and in late years RAynchenus, Steno- 
corus, and Cossus—all highly destructive insétts. Here lived 
Harris, who cultivated entomology in its broadest gense, and 
whose classic treatise was the fifst important Government publi-" 
cation on injurious insects. Here to-day we have two associa- 
tions for our work, consisting, it Will be confgssed, of nearly the 
same individuals, and not many of them, but meeting frequently 
—one in Boston, the other in Cambridge. Hagvard acknow- 
ledges the claims of our study in supporting not only an 
instructor in entomology at its Agricul School, but a full 
Professor of the same in the University at laage. 

In our own day the spreading territory of the United States, 
the penetration of its wilds, and the inersection of its whole 
area by routes of travel, the wider distribution and greatly, 
increased numbers of local entomologists, as well as the demand 
for our natural products abroad, have set before ws temptation 
to study only new forms and to cultivate descriptive work, tothe 
neglect of the choicer, broader fields of our ever-opening science. 
It is this danger to which I venture briefly tọ call your attention 
to-day, not by way of disparaging the former, but rather in the 
hope that some of our younger members, who have not yet fallen 
into the ruts of work, may be induced to turn their attention to 
some of the more fruitful fields of diligent research. 

We should not apply the term descriptive york merely to the 
study of the external features of insects, e great bulk of 
what passes for comparative anatomy, physiology, and embryo- 
logy is purely descriptive, and is only to be awarded a higher 
grade in a scale of studies than that which deals with the external 
properties when it requires a better training of the hand and eye 
to carry it out, and greater patience of investigation. We pass 
at once to a higher grade of research when we &eal with com- 
parisons or (which of course involve comparisons). * Al 
good descriptive work indeed is also comparative ; but at the 

st it is so only in the narrowest sense, for only intimately 
allied forms are compared. In descriptive work we deal with 
simple facts; in comparative work we deal with their colloca- 
tion. “Facts,” said one day, ‘‘facty ar stupid things, 
until brought in connection with some general law.” 

It is to this higher plane that concerns itself with general laws 
that I would urge the young student to bend his steps, The 
way is hard; but in this lies one of its charms, for labour is its 
own reward, It is by patient lodding that the goal is reached ; 
every step costs and counts; the ever- ening field of know- 
ledge exhilarates the spirit and mtensifies the ambition ; there is 
no such thing as satiety—stndy of this sort never r pas 

It is y necessary to point out that so-called systematic 
work never reaches this higher grade unless it is monographic ; 
unless it deals in a broad way with the relationship and general 
affinities of insects. Itis not my purpose to call attention here 
to the needs of science in this department, as they are too patent 
to escape observation ; but if one desires a model úpon which 
to construct such work, one need not look further than the 
“ Revision of the Rhynchophora,” by Drs, LeConte and Horn. 
Rather than linger here we prefer to pass directly to some of the 
obscurer fields of study. 

When we compare the number of insect embryologists in 
America with that of their European colleagues, the result is 
somewhat disheartening and discreditable; although perhaps 
the comparison would be not quite so disproportionate were 
some of our students to publish their notes, But take all that 
has been done upon both sides of the water, and what a meagre 
showing it makes! Of how many families of Coleoptera alone 
have we the embryonic history of a single species? 

In following the post-embrygnal history of insects there is 
work for all, While allied forms have in general a very similar 
development there are so many which are unexpectedly found to 
differ from one another, that every addition to our knowledge of 
the life histories of insects is a gain, and they are to be praised 
who give their close attention to this matter, Here is a field any 
entomologist, even the most unskilled, may cultivate to his dWn 
advantage and with the assmance that every new history he 
works out is a distinct adgition to the science. The importance 
of an accumulation of facts in this field can hardly be over- 
estimated, and those whose opportunities for field-work are 
good should especially take this estion to heart. Nor, by 
any means, is the work confined to the mere collection of facts. 
How to account for this extraordinary diversity of life and 
habits among insects, and whatits meaning may be, is one of 
the problems of the evolutionist, There are also here some 
specially curious inquiries, to which Sir John Lubbock and 
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others have recently called attention, and to which Mr, Riley 
has contributed by his history of Zgicauds and other Madoide, 
I refer to the questions connected with so-called hypermetamor- 
pao in insects. In these caseg there are changes of form 

uring the larval period greater than exist between larva and 
pupa, or even between larva andaimago, in someinsectr. There 
are also slighter chiinges than these which very many larve 
undergo ; indeeg it may safely be asserted that the newly- 
hatched and the mature live of all external feeders differ from 
each other in some ifbportant features, The differences are 
really great (when compared to the differences between genera 
of the same family at a similar time of life) in all lepidopterous 
larvee, as well as in all Orthoptera which have com¢ under my 
notice. No attempt to coceetinate these differences, or to study 
their meanings, or to show the nature of their evident relationship 


to hypermetamorphosis has ever been attempted. 

ot less inviting is the boundless region TF investigation into 
the habits of insects and their relation to their environment, 
The impulse given to these ‘studies by the rise of Darwinism, 
and the sudden and chrious importance they have assumed in 
later investigations into the origin and kinship of insects, need 
only to be mentioned to be acknowledged at once by all of you, 
The variation in coloration and form exhibited the same 
insect at different seasons or in different stations, ‘‘ sports,” the 
phenomena of dimofphism, and that world of differences be- 
tween the sexes, bearing no direct relation to reef : 
mimicry also, phosphorescence and its relations to life, the 
odours of insects, the relation of anthophilous insects to the 
colours and fructification of flowers, the modes of* communica- 
tion between members of communities, the range and action of 
the senses,! language, commensalism—these are simply a few 
topics selected quite at random from hundreds which might be 
suggested, in each of which new observations and comparative 
studies are urgently demanded. 

The fundamental principles of the morphology of insects were 
laid down by Savigny in some memorable memoirs more than 
sixty years ago ; the contributions of no single author since that 
time have added so much to our knowledge, notwithstanding 
the aid that embryology has been able to bring. Nevertheless 
there remain many unsolved poe in ingect morphology 
which by their nature are little likely to receive help from this 
source, . Let me mention three :— 

The first concerns the structure of the organs of flight. The 
very nomenclature of the veins shows the disgraceful condition 
of our philosophy of these ; the same terminology is not 
employed in any two of the sub-orders of insects ; names 
withoat number haye been proposed, rarely however by any 
author with a view to their applicability to any group outside 
that which formed his special study; and a tabular view which 
should illustrate them all would bea curious sight. A careful study 
of the main and subordinate veins, their relations to each other, 
to the different regions of the wing, to the supportiug parts of 
the thorax and to the alar muscles, should be carried through the 
entire order of insects; by no means, either, neglecting their 
development in time, and possibly deriving some assistance in 
working out homologies by the study of their hypodermic 
development. 

The second concerns the mouth parts. The general homo- 
logies of these organs were clearly and accurately enough stated 
by Savigny, though one may perhaps have a right to consider 
the last word not yet stid when one recalls Saussure’s recent 
claim to have found | in Remimerus a second labium. What I 
refer to, however, is another point : it relates to the appendages 
of the maxilla and the labium. , Considering the labium as a 
soldered pair of secon maxille, we have at the most, on 
either pair of maxille, three append&ges upon either side, 
These appendages, as you know, are very variously developer 
in different sub-orders of insects, or even in the same sub-order ; 
and it has at least not been shown, and I question if it can be 
done that the parts bearing similar names in different sub-orders 
are always homologous organs. Here is a study as broad and 
perhaps as difficult as the last. T 

The thid is the morphological significance of foonstrosities, 
especially of such as are termed monstrosities by excess, The 
literature of the subject is very scattered, and the material much 
more extensive than many of you may think, At present this 
subject is, so to speak, only one of the curiosities of entomology, 
but we may be confident that it aill one day show important 
relations to the story of life. : 

1.Notice Meyer's beautiful studies on the®perception `of sound by the 
mosquito, > 


After all the labours of Herold, Treviranus, Lyonet, Dufonr, 
and dozens of other such industrious and iaa aa is 
there anything important remaining to be done in the gross 
anatomy of insects? some of you would perhaps ask. Let the 
recent work of some of our own number answer, which has 
shown in the Hemiptera and Lepidoptera the existence of a curions 
pumping ment by which nutritious fluids are forced into 
the stomach. It is certainly strange that after all that has been 
said as to the mode in which a butjerfiy feeds, no one should 
have dissected a specimen with sufficfent care to have seen the 
pharyngeal al sac which Mr. Burgess will soon show us, No! the 

d is still an open one, as the annual reviews clearly show. 
The curious results of Flogel’s studies of the brain, the oddly- 
constructed sense-organs found by Graber and Meyer (earlier 
noticed briefly by Leydig) in the ant of Diptera, the im- 
portant anatomical distinctions discovered by Forel in different 
groups of ants, the strange modification of the tip of the spiral 
tongue in Ophideres, which Darwin, Brietenbach, and Kinckel 
have discussed, and, above all, the extensive investigations of 
the nervons systemin insects generally which Brandt has recently 
undertaken, the exquisite memoir of Grenacher on the structure 
of the compound eye, and the keen researches of Graber in 
various departments of insect anatomy, show by what has been 
accomplished how many harvests are still unreapéd. The micro- 
tome, too, has put a new instrument of precision into the hands 
of the investigator in the field. ° 

If these few words shall arouse in any one a higher ambition, 
leading to better work, their aim will have been accomplished. 





SCIENTIFIC SERIALS 


American Naturalist, A 1880,—-D, P. Penhallow, the 
fabrication of Aino cloth.—H. D. Minot, English birds com- 
ared with American.—J. S. Gardner, on the age of the 
P aramie formation as indicated by its vegetable remains.—J, E. 
Todd, on the flowering of Saxifraga sarmentosa.—Prof. A, N, 
Prentiss, distribution of obnoxious insects by means of fungoid 
growths.—Recent literature —General notes.—Scientific news, 
September.—J. Walter Fewkes, the Siphonophores :—No. I, 
the anatomy development of Agalma.—Prof, A. N. Prentiss, 
destruction of obnoxious insects by means of fungoid growths 
(concluded); the result of these experiments would seem to 
indicate plainly that yeast cannot be regarded as a reliable 
remedy against such insects as commonly affect plants cultivated 
in greenhouses or in windows, but the general question is by no 
means as yet decided.—O. B. Johnson, birds of the Willamette 
valey; Oregon (concluded).—C. O. Whitman, Do flying-fish 
y 


Annalen der ik wed Chemie No. 8.—Qn electric ex- 
pansion (continued), by G. Quincke.—Clausius’ law and the 
motion of the earth in space, by E. Budde.—On the dependence 
of the electric conductivity of carbon on the temperature, by W, 
Siemens.—On the phenomena in Geissler tubes under external 
action, by E, Reitlinger and A, v. Urbanitzky.—Complete 
theory of the bifilar- etometer and new methods of deter- 
mining the absolute horizontal intensity of the earth’s magnetism, 
as also the temperature and induction coefficients of magnets, by 
H. Wild.—On the comparison of the electrodynamic funda- 
mental law with ience, 6y R. Clansius——On a direct trans- 
formation of the vibrations of radiant heat into electricity, by W. 
Hankel.—On fluorescence, by E. Lommel.e-On the behaviour 
of different heat or in the reflection of polarised rays from 
metals, by H. Knoblauch.—Remark on the heat conductivity of 
mercury, by H. Herwig.—Remarks on H. Weber’s memoir on 
heat-conduction in liquids, by A. Winkelmann.—On auir-rgpist- 
ance, by G, Rec —On the action of hollow, in co on 
with that of solid, steel magnets, by W. Holtz, S 


No. 9.—On the compressibility of gases, by F. Roth,—On 
the electric conductivity of some salt solutions, by J. H. . 
-~New experimental researches on fluorescence, by O, Lu 
—On constants of refraction, by L. Lorenz.—Experimental re- 
searches on refraction constants, by K. Prytz.—-Theory of reflec- 
tion® and refraction ci the limit of eon ,isotropic, 
arent bodies, wi eralisation n of the 
funplaions of Neumanna method, Shy M. Raby Thermal 
theory o development of electricity,eby J. L. Hoorweg.—On 
the behaviour of electricity in gases, and especiglly in vacuum, 
by F, Narr.—Defence of the law of correspondi iling tem- 
peratures, by U. Duhbring.—dquation of the state of atmospheric 
e 
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air, by G. Schmidt,—Time of discharge of the Ley den battery, 
by P. Riess. 

Sournal of the Royal Microscopical Society, vol, iii. No. 4 
(August, 1880), contains : Jone dcock, notes on Acinetina 
(Trichophrya epistylidis and Podophrya quadripartita) with a 
plate.—J. W. Stephenson, on the visibility of minute objects 
mounted in phosphorus, solutions of sulphur, bisulphide of 
carbon, and other media.—Dr. George Hoggan and Dr. F. 
Elizabeth Hoggan, on the development and retrogression of 
blood vessels, with a plate.—Dr, Jas. Edmunds, on a parabolised 
gas slide.—-The record of current researches relating to inverte- 
brata, cryptogamia, microscopy ; bibliography, and proceedings 
of the society. 

ournal de Physique, September.—On the alternating currents 
a the slestrommbtise Gece of the electric arc, by M. Joubert.— 
On the formula of interpolation of M. Pictet, by M. Szly.— 
Absolute measurement of Peltier’s phenomenon in contact of a 
metal, and its solution, by M. Bouty. 


Bullain de P Académie Royale des Sciences (de Belgigueh No. 8. 
—On the embryonal leaves and the notochord in Urodela, by 
M. van Bambeke,—Researches on the trum of magnesium 
jn relation to the constitution of the sun, by M. Fiévez.—On the 
presence of phosphoric acid in the urine of cows, by M. Chevron. 
—Excretory apparatus of Trematodes and Cestoides (2nd paper), 
by M. Fairfont.—Researches onefusel o1l (amylicalcahol, &c.) in 
commercial alcohol, brandies, &c., by M. Jorissen.—On the 
structure of the venomous apparatus of Araneides, by Mr. 
MacLeod.—On the gastric gland of the American ostrich, by M. 
Remouchamps,—On the geometric representation of co-vanants 
of a biquadratic form, by M. Le Paige, 

Morphologisches Fakrbuch (Gegendaur s), Bd. vi., Heft 3.—J. 
E. V. Boas, on the heart and arch of the sorta in Ceratodus 
and Protopterus, with three plates and woodcuts (a memoir both 
descriptive and critical of the various researches on this subject 
by Hyrtl, Owen, Peters, Lankester, and Gunther).—G. v. 
Koch, notes on corals, with a plate.—George Ruge, researches 
on the process of development of the sternum, and on the 
sterno-clavicular attachments in man, with three plates.—W. 
Salensky, contribution to the developmental history of the em 
cartilages in mammals, with a plate. 

Zeitschrift fiir wissenschafiliche Zoologie, Ba, xxxiv., Heft. 3, 
July.—Gustav Hauser, physiological and histological investiga- 
tions on the organ of A in insects, three plates (finds in most 
insects well-marked nerves ‘springing from the cephalic ganglia 
distributed to the antennz, where special hypodermic cells re- 
ceive them; the development and structure of these are beanti- 
fully illustrated).—O. ermann, on a peculiar formation in 
the abdominal vessels in an Ephemeris larva.—Prof. F, E. 
Schulze, researches on the structure and development of the 
sponges: No. 9, the Plakinide, three plates (three new genera 
ua tee new species described),—John Honigschmied, bnef 
notices concerning the distribution of the gustatory papille in 
mammals,—Dr. J. W. Spengel, contribution to a knowledge of 
the Gephyrea, four plates (Achiurus Pallasis). 





SOCIETIES AND ACADEMIES 
PARIS @ 
Academy of Sciences, September 27.—M. Wurtz in the 
chair.—The following papers were read :—On the non-recurrence 
of the anthracold affection, by MM. Pasteur and Chamberland. 


‘Their experiments prove that in the case of charbon, as in that of 


chicken cholera, inoculations that do not prove fatal are pre- 
yentag of a recurrence of the disease, M, Pasteur argnes against 
M. Chàuggan’s theory that such non-recurrence is due to produc- 
tion of ers adverse to the proliferation of the bacterium. 
Experiments had been made with a view to testing a remedy for 
char devised by M. Louvrier, but were indecisive.—On the 
result% obtained by M. Rondaire in his exploration of the 
Tunisian and Algerian chotts, by M. de Lesseps. M. Rondaie’s 
conclusions are entirely favourable to fillmg the basin situated 
between the Gulf ‘of Gabes and the projected lme of railyay 
from Biska to Tuggurt. This would make an interior sea about 
400 km; in length and 1,6g0 km. in circumference.—A vapous- 
tension manometer for analysing hquids and measuring pressures, 
by M. Perrier. A gas tabe, tapering at the lower end, stands 


with this (op in mercury, contamed in, but not filling, an 
oblong closed | b, afew drops of a volatile liqud being "im. 
s 
e e 


risoned above the mercury. The liquid to be determined is 

eated in a small boiler and the bulb referred to is placed in the 
vapour. The liquid of the manometer (hich should emit 
vapour of grae tension thąn the liquids examined) acts by its 
vapour on the mercury, forcing it up the tube to various heights, ~ 
On a property of Poisson’s ion, and on the integration of 
equations with partial derivatives of thee first order, by M. 
Gulbert.—On the theory of sines of superior orders, by M. 
Farkas.—On the invention of binocular telescopes, by M, Govi. 
The invention is commonly attributed to the Capuchin monk 
Schyrleus de Rheita, who published an account of it in 1645. 
M. Govi finds, from the papers of Peiresc§ in the Bibliothèque 
Nationale, that a spectacle maker in Paris, D. Chorez, made 
and presented binocular glasses to the king in 1625, 4.2. twenty 
years earlier.—On the difficulty of absorption and the local 
effects of the poison of Bothrops jararaca, by MM. Couty and 
Lacerda, Whichever the mode of introduction, cellular, mus- 
cular, or serous tissue, brain, heart, or lung, and whatever the 
quantity of poison injected (vascular ruptures and antecedent 
wounds apart), there is no distinct sign eof penetration of the 
poison into the blood. There is always local inflammation, 
which for some organs may prove rapidly fatal. The lung is 
most sensitive in this respect, the stomach and intestine least, 
—Study of the vertebre ın the order of Ophidians, by M. 
Rochebrune.—On the ciligted embryo of the Bilkarzia, by M. 
Chatin. The signification assigned by helminthologists to this 
embryo in the cycle of development of the species requires (in 
the author’s opinion) to be profoundly modified (a superiority of 
constitution being observed).—Researches on the presence of 
micrococcus in the diseased ear; considerations on the réle of 
microbes in auricular furuncle (boil) and general fuunculosis ; 
therapeutic applications, by M, Loewenberg, He has observed 
a microbe in furuncle of the ear. These small abscesses spread 
in the ear by what he calls ausocontagton, and from individual 
to individual contagiously, In treatment he employs thymic or 
boric acid. In cases of neglected otorrhea or wetnesd of the 
ear, especially with fetidity, he has always found micrococcus in 
large quantity. 
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THE INDIAN FAMINE COMMISSION 


i Baa recgntly issued Report of the Government Com- 
mission agpointed some time ago to inquire into 
Indian Famines is of great practical value and full of 
suggestiveness ‘as to the linés which further inquiry 
should pursue. This first part of the Report relates to 
Famine Relief, and bears evidence that the Commission 
have done their work with great thoroughness and breadth 
of view, and the results are recorded with clearness and 
method, On the question as to what measures of relief 
would be the most effectual to adopt, we need not touch 
here; no doubt they will receive attention in the proper 
quarter, The discussion of the various questions in- 
volved is prefaced by an excellent concise sketch of the 
geography, population, and-climate of British India, 
Here also some important information is given as to the 
degree in which each part of the country is exposed to 
famine. This is followed by a statement of the measures 
which, in the opinion of the Commission, it would be 
advisable te adopt for famine relief, and a very complete 
and instructive review of past famines and the measures 
adopted to meet them. The immensity of the problem 
with which the Commission had to deal may be learned 
from the fact that the total area of British India is about 
one and a half million square miles with a population of 
240 millions. Of this, g00,000 square miles, with a popu- 
lation of 190 millions, is under direct British rule, the 

-remainder belonging to the native States. The great 
bulk of this population belongs to the classes on whom 
the dire effects of famine are sure to fall, so that the 
responsibility of our government in the matter cannot be 
magnified; they are bound to leave no means untried 
either to prevent the recurrence of famines or to meet 
them effectually if they do occur. The Commission, of 
course, could not but come to the conclusion that the 
devastating famines to which the provinces of India have 
from time to time been liable are in all cases to be traced 
to the occurence of seasons of unusual drought, the 
failure of the customary rainfall leading to the failure of 
the food crops on which the subsistence of the population 
depends, The Commission have therefore justly con- 
ceived it to be an important part of their inquiry to 
ascertain what can be known as to the periodicity of rain- 
fall throughout the year, and over periods of greater 
extent if possible. The yearly periodicity of rainfall in 
India and other tropical countries is well known. In 
India a strongly marked yearly periodicity is everywhere 
observed, the chief fall occurring, with few exceptions, in 
the summer months, between May and October, in the 
season commonly known as the south-west monsoon. On 
a part of the Madras coast, on the east of the peninsula, 
heavy rain falls after the cessation of these summer rains, 
in the months of November 4nd De@ember, at the 

. beginning of what is termed the season of the north-east 

monsoon. In the more northern provinces, again, a well- 
marked season of winter rain occurs, commencing about 

Christmas and extending,to February, but its effects 
hardly reach south of the tropic, and it has no sensible 
influence on the agriculture of Southern India. The 
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main agricultural operations of the country correspond 
with these principal seasons of rain, and their relative 
importance is in a great degree dependent on the local 
distribution of the rainfall at the various seasons of the 
year, as the period and amount of rain differ much in the 
several provinces of India. . 

A most valuable feature of fhe Report is the numerous 
excellent maps which accompany it, and which are a 
great assistance to understanding the results of the 
inquiry. One map, for instance, shows the general 
features of the distribution of annual rainfall. The fall 
on the Western Ghats and on the tract between them 
and the sea is very heavy, being from 70 to 100 inches at 
the sea level, and as much as 250 inches on the mountain 
face exposed to the south-west rain-bearing winds, Along 
the east coast of the Bay of Bengal, and in the eastern 
districts of the Bengal Province, as also along the foot 
and outer slopes of the Himalaya throughout its whole 
extent, the rainfall is also extremely heavy, reaching 100 
ifches or more. Subjecteto these exceptions, it may be 
said generally that the portion of India east of the 80th 
meridian has a rainfall of more than 40 inches, while the 
portion west of the same meridian has less than 40 inches. 
The region in which the fall is less than 30 inches 
includes almost the whole of the Punjab, a considerable 
part of the North-West Provinces, a large part of Rajpu- 
tana and Kathiawar, as well as almost the whole of the 
Deccan and Mysore. In Sindh and in the southern 
portion of the Punjab and most western part of Rajputana 
the rainfall is extremely small and irregular, being less 
than 15 inches.. Of the area in which the rainfall is below 
15 inches, it may be said that it is either actual desert or 
that agriculture is impossible without artificial irrigation ; 
and hence it has followed that where the rain is least 
copious the population has made itself in a great degree 
indepéndent of the local rainfall. In the opposite direc- 
tion it is also generally true that where the rain is most 
abundant, exceeding 40 or 50 inches, the occurrence of 
such drought as will cause serious scarcity is rare. The 
region in which the average rainfall is between 20 and 35 
inches is that which suffers most from droughts. Here, 
though on the average of years the rain is sufficient to 
support an agricultural population, the greater deficiencies 
which reduce the quantity below what is essential, as well 
as the smaller which seriously damage the crops, are so 
frequent as to lead to repeated seasons of scarcity of 
greater or less severit®% From this it can easily be ascer- 
tained what are the parts of the copntry most subject to 
drought. These are (1) the western and southern parts 
of the North-Western Provinces and that portion of the 
Punjab territory which lies east of the Satlej; (2) the 
western and northern States of Rajputana f the 
central plateau which border on the North-Ytstern Pro- 
vinces; (3) the districts of Bombay above the Western 
Ghats, and the districts of Madras above the astern 
Ghats, together with the southern and western i 
Hyderabad and all Mysore, except the strip lying close 
elong the Westem Ghats; (4) the districts of Madras 
along the east coast and at the extremity of the peninsula. 
The more detailed account of fhe known 
pastehundred years, which are given, show how frequently 
the region whose total rainfall is from 2ota 35 inghes has 
been subject to sevege scarcity, and thet within it have 
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occurred the great famines of 1837-38 in the North-West 
Provinces, of 1868-69 in Rajputana, and of 1876-77 over 
nearly the whole of the peninsula of Southern India. 
These droughts were mainly due to the failure of the 
south-west monsoon. The drought of 1865-66, and some 
of the earlier scarcities in Madras, arose from failures of 
the rain of the north-east monsoon on the east coast, a 
failure which in 1865-66 extended into Western Bengal. 
The famine of 1873-74 in Northern Bengal was excep- 
tional, and is an instance of a great scarcity suddenly 
arising in a region of alyndant average rainfall, This 
drought arose from a premature ‘cessation of the rain, 
apparently due to an abnormal extension to the eastward 
of the margin of the comparatively dry area of North- 
‘Western India. 

The Report touches briefly on a part of the subject 
which we deem of the greatest importance, namely, the 
supposed periodicity of fluctuations in the rainfall from 
year to year. These, the Report states, are in all parts of 
the country very considerable, variations of as much &s 
5o per cent. on either side of the average being often 
registered. The Commission refer to the opinion of those 
“ qualified by their scientific knowledge to judge of such 
matters that there is evidence of these fluctuations being 
in some measure synchronous with those periodical varia- 
tions in the condition of the sun which are indicated by 
the varying extent or number of sun-spots ; and the re- 
curring cycle of about eleven years, with which prolonged 
observation has shown that the period of sun-spot varia- 
tion on the average accords, has been thus considered to 
correspond to the annual variations of the rainfall, the 
maximum and minimum of the one approximating in 
period to those of the other.” 

Of course the Commission, in the present unsettled 
state of this all-important question do not feel themselves 
justified in recommending any anticipatory measures to 
be taken in view of the probable recurrence of famine, on 
the basis of this theory. The subject, it is admitted, is 
scarcely advanced enough to warrant such recommenda- 
tions. What they do recommend, however, demands the 
serious attention of the Indian Government. They state 
that the subject “is one deserving of careful investigation, 
and that ıt does not seem contrary to reasonable expecta- 
tion that some relation should be established between the 
variations of the rainfall from year to year and those of 
the conditions of the sun’s surface, on the heat derived 
from which, unquestionably, all terrestrial meteorological 
phenomena closely depend. For various reasons India 
is a country in which the investigation of this matter 
may be carried out with especial faciltties, and for 
this on (though other grounds are not wanting) 
we woth: that, as the expense of such researches 
would be all, the measures which have recently 
been taken by the Government of India to carry them 
out shld be continued, and even extended in the 
future.” 

“As at present no power exists of foreseeing the atmo- 
spheric changes effective in producing the rainfall, or of 
determining* beforehand į its probable amount in any 





* season, such as would admit of timely precautions being 


taken against impending Urought, the necessity bec&mes 
the ‘greater fer watching with close attention the daily 
progress of each 
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accuracy and promptitéde the actual quantity of rain in 
all parts of the country, and for forming the best and 
earliest judgment possible frofn the facts as they occur, 
whether the supply will be sufficient or otherwise. Kor 
the present at least, so far as the rainfalf directly affects 
the subject under consideration, these are tke only pre- 
cautions that appear possible. Within fhe last few years 
a very satisfactory system of meteorological observations 
has been established all over British India, and in our 
opinion it is of primary importance that it shall be 
maintained in complete efficiency, and shall so far be 
strengthened and improved as to insure the early and 
punctual supply of information to the executive govern- 
ments, and to the officials in all departments concerned 
with the agriculture of the country or she preparations 
required to meet famines, as to the actual progress of the 
periodical seasons of rain in all parts of the provinces for 
which those governments or officers are respectively 
responsible. So far as it may become pessible, with the 
advance of knowledge, to form a forecast of the future, 
such aids should be made use of, though with due 
caution. e 

“ We are also satisfied of the importance of the diffusion. 
of more sound and accurate knowledge of thetauses and 
mode of occurrence of the periodical rains, on which the 
well-being of India is so largely dependent, not only 
among the officers of the Government, but also among all 
classes of the community. Any ‘measures which the 
Government may find possible with a view to the publica- 
tion and diffusion of such knowledge cannot fail to be 
highly beneficial.” 


We shall look with interest for the further information - 


on this subject, which is promised in the appendix to the 
Report. We need not add anything in support of the 
strong recommendation ofthe Commission. The Govern- 
ment would certainly not have appointed them at all 
unless it meant to take action upon their recommendations, 
and surely no line of inquiry is more promising, or could 
be fraught with more useful results. If the laws (for 
there can be no doubt that such exist) which regulate the 
periodicity of droughts can be clearly ascertained, it would 
reduce to the limit of simplicity the measure to be 
adopted either to prevent the occurrence of famines or to 
be prepared long beforehand to prevent their natural 
consequences. 

Other recommendations of the Commission are quite 
in keeping with that to which we have just referred. 
They advocate the introduction of a more scientific 
method into administration and statistics, the insti- 
tution of a separate agricultural department, and the 
need of improved agrigultural, vital, and economical 
statistics. 

Besides the map already mentioned, there are others 
showing the extent and comparative severity of the 
famines in various districts of India, from the beginninE 
of the century downwards. Altogether the Commission 
have faced theif task in' a thoroughly business-like and 
scientific method; while they have sought information 
from every quarter likely to yield useful results, they have 
never lost sight of the object they had in view, and their 
Report is likely to be of permanent value. We shall look 
for the further record of their proceedings with the 
greatest interest. 
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. GAMGEE’ Ss “PHYSIOLOGICAL CHEMISTRY” 


Phystological Chemistry of the Animal Body. By Arthur 

. Gamgee, M.D., F.R.S., Brackenbury Professor of 
Physiology in,the Owen# College, Manchester. Vol. i. 
(London : Macmillan and Co., 1880.) 


T title of thjs book, since it seems to indicate that 

the work treats of a division or kind of chemistry, 
suggests the quéstion whether ft ought not to have been 
written (and reviewed) by a chemist rather than by a 
physiologist. And indeed there was ‘a time when the 
view that the chemistry of living beings was a kind of 
chemistry distinct from the ordinary chemistry had some 
measure of support, and when consequently the phrase 
physiological chemistry had a very definite meaning. At 
the present time however all or nearly all are ready to 
admit that the chemical events which take place in living 
bodies are in reality of the same kind as and subject to 
the same chemical laws as- those which take place in 
lifeless things; and hence physiological chemistry has 
come to mean the same thing as chemical physiology, 
The study of the chemical phenomena of animals and 
plants may be undertaken either by the chemist who 
understandsephysiology or by the physiologist who knows 
chemistry. The day must sooner or later come,—may its 
advent be more speedy than the present outlook promises! 
—when the chemist will be able, on the strength of his 
general knowledge, to foretell with sureness and precision 
the varied chemical events of the animal body; but 
hitherto and as yet, each chemical twist and turn of the 
vital machine has to be worried out by direct observation 
and experiment, so that physiological chemistry really 
means at ‘present the physiological investigation of the 
chemical phenomena of living beings, and thus naturally 
falls into the hands of the physiologist. 

For some years past there has been a great want of an 
adequate English treatise on the subject, a treatise which 
should deal with the matter much more fully and com- 
pletely than could possibly be done in the text-books of 
physiology or chemistry. The preparation of such a 
treatise, however, is a task of great labour, and Prof. 
Gamgee assumed a heavy responsibility when he under- 
took to bring out the work, the first volume of which is 
now before us. But we believe that we may congratulate 
him and his readers on the accomplishment, so far, of his 
task. 

The first instalment comprises, besides a preliminary 
chapter on proteids, an account of the chemistry of 
blood, pus, lymph, and of the elementary tissues, con- 
tractile, nervous, connective, and epithelial. About 200 
pages are devoted to blood aloge, and these not only 
contain a full description and discussion of the phenomena 
of coagulation, of the chemistry of the serum, and of the 
red corpuscles, both of their stroma and their hæmo- 
gldbin, but jnclude a special chapter “on the changes 
which the blood undergoes in disease,” and a section on 
the “characters presented by the’ blood of invertebrate 
animals.” Prof. Gamgee’s object has been apparently 
threefold, viz., (1) to give the chemical data as fully and 
as exactly as possible, with abundant references to original 
memoirs and other authorities; (2) to explain even in 
detail the methods by which the data are determined, 
and in this the reader will have at once his attention 

e 
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arrested and his progress assisted by the illustrations of 
apparatus, spectra, &c., the number and excellence of 
which form a very striking feature of the work, distin- 
guishing it in a most marked manner from its prede- 
cessors; and (3) to point out and discuss the physiological 
bearings of the data expounded. Thus under the heading 
of “ Oxy-hemoglobin ” will be found a description of the 
various methods of preparation of this substance (some 
eight special methods being given in detail in small print), 
followed by an account of its elementary composition, 
crystalline form, general reaetions, and absorption- 
spectra. The physiological properties of hæmoglobin are 
in large measure postponed to the chapter on respiration ; 
but the sechnigue of spectroscopic examination is fully 
described, including the method of recording absorption- 
bands in wave-lengths ; and hzmatin, with other deriva- 
tives and allies of hæmoglobin, as well as the action of 
carbonic oxide and other gases, are treated at length. 
The account of blood ends with a “description of certain 
méthods of research not described in preceding sections,” - 
such, for instance, as the determination of the specific 
gravity of blogd, the quantitative estimation of its various 
constituents, normal and abnormal, the extraction and 
measurement of the gases of blood, the measurement of 
the total quantity of blood in the body, &c., &c. 

The other parts of the book are written in a similar 
fashion, and as far as we have at present, from the sections 
which we have subjected to a more detailed examination, 
been able to judge, the author has spared no pains to 
insure accuracy in his facts and statements, as he has 
certainly shown judgment in his selections, while his 
descriptions are remarkably clear and easy to undeistand, 

The prominence given to methods, and the richness in 
illustrations, make the book one of great value to the student. 
There are books, some of them professedly written for 
students, which, though of much worth in other respects, 
are from the student’s point of view practically useless: 
books of which the student’s own judgment is that “he 
cannot find what he wants” in them. We venture to 
think that it will be the student’s own fault if he cannot 
find what he wants in Prof. Gamgee’s work; that is to 
say, if he wants what he ought to want. If he seeks in 
it a compendium which will give him just that amount of 
knowledge which may be required for an examination, so 
prepared as to be most easily absorbed and retained for 
the few weeks which precede his ordeal, he will very 
probably be disappointed. But if he desires to under- 
stand the chemistry of the animal bedy he will find it an 
admirable guide, and especially a most valuable book of 
reference. Throughout the whole of physiology, and at 


least no less in the chemical than in other p the 
value of the data and the trustworthiness of onclu- 
sions founded on them depend very larg@ly on the 


methods employed; and no student can form an intelli- 
gent judgment on the chemical phenomena of tlge body 
who has not understood and appreciated the methods by 
which the various investigations have been carried out. 
Hence we,lay especial stress on this feature of the book 
pefore us as most important for the studeng 

Prof, Gamgee has gone largely into “detail and even 
into c@ntroversy ; and in this p8int too we think he is 
right. The outlines of physiological chemiatr} are ready 
present in the variousetext-books of physiology ; what 
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was emphatically wanted was a history and discussion of 


‘details to give shape and fulness to the more meagre 


accounts found elsewhere. Doubtless many will say that 
the work contains a great deal more than can possibly be 
wanted by the student of medicine or even of physiology. 
We will not presume to answer the difficult question, 
How little physiology a m@dical student may know with- 
aut his educational status being considered ‘‘ mean”; but 
this we may say, that there is not a page in this work, the 
study of which will not prove profitable not only to the 
‘medical student, but evea to the medical practitioner. 
We.trust that the. author will 4s soon as possible be 
able to complete a work of which the first part will 
increase his already high reputation, and certainly must 
be 1egarded as a most noteworthy addition to English 
physiological literature. M. FOSTER 


* PEAT-MOSSES 

The Sphagnacee or Peat-Mogses of Europe and North 
America. By R. Braithwaite, M.D., F.L.S. (London: 

David Bogue, 1880.) ` 
HE peat-mosses are a peculiarly interesting group of 
cryptogamic plants, which has attracted the atten- 
tion of even ordinary observers from a very early period. 
No group of plants is more clearly defined in structure, 
in family likeness, and by the localities in which they are 
found. The wanderer over our moorlands, the sportsman 
in pursuit of game, are as familiar as is the botanist with 
their dense green or ruddy-coloured tufts, now covering over 
some damp spot or filling up some bog hole with a vast 
mass of vigorous vegetation. Noris there wanting to them 
an economic value, and that of too great an importance to 
be overlooked by even the most careless, for it is past gene- 
rations of these bog-mosses which form the vast deposits 
of peat, for which as an article of fuel no substitute is in 
many parts of Europe attainable. The name sphagnus 


© was first used, by writers like Theophrastus and Pliny, to 


indicate some of the spongy lichens, but was restricted 
to a genus of mosses by Dillenius more than a century 
and a half ago, “ which were like none of the terrestrial 
mosses, but were produced always in bogs and marshes.” 
Dr. Braithwaite, in the volume before us, gives a most 
excellent sketch of the literature of the genus, tracing it 
from Dillenius, Linneus, Hedwig, to Miller, Wilson. 
Sullivant, Schimper, Lindberg, and others. Fora long time 
Prof. Schimper’s work was the fest on the subject, and 
Dr. Braithwaite mentions it as very complete in its details 
of structure, both descriptive and pictorial, and as leaving 
hardly anything to be desired. Of works more especially 
relating to the development and minute anatomy of the 
groupMellusion is made to the important memoirs of von 
Mohl, Ca ageli, Dozy, Hofmeister, Russow, Piré, and 
Rozé, He then proceeds in a second chapter to some 
gen observations on collecting, preparing, and on the 
points to be observed in the determination of a species. 
In a third chapter the vegetative system of the group 
is discussed. To our mind this chapter might well have 
been extefideg. The details given of the germination of 
the spores are t6o few, ior is the following chapter on the 
reproductive system free from the same defect ;eand as 
to tha illusteagion of these two chapters, it will suffice to 
mention tha it is_ confined to @ single plate. As the 
. 


charming plates illustwating the descriptive portion of the 

work are, we trust, likely to serve for nfore than one 

edition of it, we would suggest that, in the event of a, 
second edition, some half-dozen supplementary plates 

might be given, on which Would be sepresented the 

embryology of the group. 

Between fifty and sixty species of Sphagnufh are known, 
of which about one-third are tropica. They are most 
abundant in the north arid south tempefate zones, in the 
higher latitudes of which they often cover over a large 
expanse of surface. Dr. Braithwaite describes twenty 
species as found in Europe and North America, that is 
about one-third of all the known species. Of the others, 
seven species are described as from Brazil, seven from 
Central America, four from Guadaloupe, seven from 
Australia and New Zealand, four from the Eastern 
Archipelago, two of these, S. sericeum, C. Mull, and 
S. Holleanuin, Dozy and Molk, known only in a barren 
state, but remarkable for haying the stem leaves precisely 
like the branch leaves in formand structure, their hyaline 
cells being without fibres, but with a single apical pore. 
The only species from tropical Africa is S. Africanum, 
Duby. 

Dr. Braithwaite points out that the range ọf variability 
in the species is in this group most extensive, so that in 
their determination one must rely on minute anatomical 
distinction for their essential characters, as in many cases 
size, colour, direction of leaves, habit, presence or absence 
of fibres in the hyaline cells of the stem leaves, will all 
alike fail. In the separation of the Sphagnine as a sub- 
class from the Bryinz or frondose mosses, Dr. Braith- 
waite follows the earlier views of the illustrious Schimper. 
He groups the species described in nearly the same 
manner as Lindberg, adoptmg his three sections— 
Eusphagnum, Hemitheca, and Isocladus. The Euro- 
pean species are all located in the first section. The 
descriptive details are very clearly given. The synonymic 
lists are evidently made out with great care, and the 
varieties which in many of the species are, as is well 
known, very marked, are not only described, but in several 
cases figured. The twenty-eight beautiful coloured plates 
illustrating the species and varieties are all from draw- 
ings by the author, and they contain complete anatomical 
details of the stem and leaf structures. The work is 
brought out in a style worthy of the subject, and we trust 
will find its way not only into the hands of the botanist, 
but, as it well deserves to do, into the possession of all 
who take an intelligent pleasure in studying our native 
mosses. 


OUR BOOK SHELF 


Vox Populi: a Sequel to the “ Philosophy of Votce.” 
arles Lunn. (London: W. Reeves, 1880.) 


WE are told in the preface that “the present work is a 
reprint of articles that appeared in the Oxhestra,” End 
that “now it has been discovered Galen (A.D. 180), ‘the 
father of physicians,’ ùs he is called, advanced the same 
physical views as those for which I (Mr. Lunn) have con- 
tended, my controversial work is ended :—it is scarce 
worth while to re-write.” Was it then worth while to 
re-print? In the introduction the author tells us that his 
articles were written “to clear up some ambiguous points 
in my (Mr. Lunn’s) ‘ Philosophy of Voice,’’’ and that 
“this without the former work is incomplete, as that 
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without this.’ Some time ago the present writer honestly 
endeavgured Yo understand Mr. Lunn’s “ Philosophy of 
Voice,’ and utterly failed in his attempts. He cannot 
find any assistance towards understanding it in the 
present little tract (pp. 88) of loose writing, wonderful 
reasoning, and°jumping exposition, Let us hope that 
Mr. Lunn’s feaching is better than his preaching. His 
axioms are however rather startling, especially the second 
(p. 7), ‘All voicés are naturally beautiful. “All ugliness 
in vocal tone is she result of transferred habits acquired 
by the artificial use of voice in speech.” If this use is 
“ artificial,” what use is “natural”? But attempts to 
understand and criticism are all thrown away. Notwith- 
standing Mr. Lunn’s initial confession that he is a mere 
follower of Galen, he declares in his introduction (p. 1): ‘It 
isa fait accompli. I have founded a New Profession stand- 
ing midway between the Musical and the Medical worlds, 
with Art on its oñe side, Science on the other; firm and 
irrefutable.. In this state of suspension, like Mahomet’s 
coffin, “midway between’’ two “worlds,” and belonging 
to neither Science nor Art, which seems fitly to describe 
the nature of the book, we are content to leave it to the 
happy conviction of the author that what he says (of 
course when others can find out what it is) is “firm and 
irrefutable.” 


Practical Plane Geometry and Projection for Sctence 
Classes, Schools, and Colleges. By Henry Angel. 
Vol. I., Text; Vol IL, Plates. Collins’s Advanced 
Science Series. (London and Glasgow, 1880.) 


A VERY practical and useful book by an experienced 
teacher: it is designed to meet the requirements of 
students at the Royal School of Mines, at the Royal 
Military Academy, at Cooper’s Hull, and elsewhere, and 
embraces great part of the two higher stages of the 
Science and Art Department syllabus. There is no 


great scope for absolute novelty in such a work, and our 


author acknowledges his indebtedness to the works of 
many, if not most, of his well-known predecessors, but 
the arrangement appears to be judicious, and the 
constructions good and clearly enunciated. In the 
Practical Geometry (six chapters) the student is taught 
the use and construction of scales, of triangles 
and polygons, and there are numerous problems on 
areas, on circles in contact, and on other plane curves 
with their tangents and normals, The orthographical 
portion treats of the projection of the five zaar solids, 
of other simple solids, of flat and curved surfaces, inter- 
sected by cutting planes, and of solids inscribed in, or 
circumscribed to, the surfaces of other solids; of the 
interpenetration of solids, of the projection of shadows, 
on isometric projection, on the solution of the spherical 
triangle, and on horizontal projection—a very extensive 
and varied bill of fare. In addition there are numerous 
questions for practice, many of which are taken from 
examination papers, and the text is illustrated by several 
clearly-drawn figures. Part ii. contains eighty-one large- 
page plates to further illustrate the constructions. The 
two parts together ought*to enable any painstaking 
student to take a creditable placwin his examination and 
to acquire a solid acquaintance with the subject. 


Teorica delle Forse Newtontane e sui applicasioni al? 
wtlettrostattica e al Magnetismo del Prof. Enrico Betti, 
365 pp. {Pisa, 1879.) 
In the session 1863-64 Prof. Betti delivered at Pisa a 
course of lectures, subsequently (1865) printed in the 
Nuovo Cimento under the title “La Teorica delle Forze 
che agiscono secondo la legge di Newton e sua appli- 
cazione alla elettricità statica”; the volume before us is 
what may be looked upon ag its greatly enlarged second 
edition. Itconsists of an introduction and three chapters. 
The first chapter, in twenty-three sections, treats of 
Potential, Functions and of Potentials (§ 11 gives Green’s 
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theorem and some others due to Gauss; § 12 Stokes’s 
theorem for transforming a double integral into a simple 
integral, and the properties of a surface which has on 


one face a stratum of attracting, and on the ae face 
an equal stratum of repulsive, matter; the other sections 


appear to contain nearly all the known properties of 
these functions). 


Chapter II., on Electrostatics, in six- 
teen sections, discusses sevegal cases of electrostatical 
distribution, the method of images (Sir W. Thomson’s 


theory) and condensers; Chapter III., on Magnetism, is 
divided into ten sections (on p. 304 Prof. Betti announces 
the theorem, “ Sela superficie di un corpo è semplicemente 
connessa ed ha 


un numero finifo di poli, questo numero 
sarà sempre pari,” an advance upon Gauss, who has 
shown that if there be three poles there must also be a 
fourth). 


Kalkül der Absahlenden Geometrie. Von Dr. Hermann 


Schubert. (Leipzig: Teubner, 1879.) 


Dr. SCHUBERT in this work gives us, in the form of a 
treatise of 359 pages, the principal results as yet arrived 
at in the “Numerical Geometry,” a branch of mathe- 
matics originated by M. Chasles and subsequently 
studied by Zeuthen, Sturm, Halphen, Klein, and im‘ this 
country by Dr. Hirst (“On the Correlation of Two 
Planes,” vol, y.; “ Correlation in Space,” vol. vi.; “Note 
on the Correlation of Fwo Planes,” vol. viii. ; London 
Math. Soc. Proceedings). The book closes with a full 
historical and bibliographical list in the form of notes to 
the several chapters. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for oprnions expressed 
by his correspondents, Neither can he undertake to return, or 
to correspond with the writers of, rgected manuscripts, . No 
notice is taken of anonymous communications. | 

[The Editor urgently se ay correspondents to keep their letters as 
short as possible. The pressureon his space is so great that tt 
ts impossible otherwise to ensure the appearance even of come 
munications containing interesting and novel facts.| 


The Spectrum of Hartwig’s Comet 


THE spectrum of this comet was examined here on the evening 
of October 7 with a spectroscope having a single prism of 45°, 
and was found to consist of three bright bands and a continuous 
spectrum corresponding to the nucleus, The middle and brightest 
band was compared with the band at W.L. 5198 in the spectrum 
of a vacuum tube containing alcohol vapour, and three micro- 
meter measures gave the position of the less refrangible edge of 
the comet band at W.L. 5184, pe and 5204 tenth metres 
respectively. The breadth of the band was about 40 tenth 
These measures would indicate that the principal 
comet-band is coincident with the band at W.L. 5198 of the 
vacuum-tube spectrum of carbon-compounds, and not with that 
of the Bunsen-flame at W.L, 5165. The observations however 
were made under unfavolirable circumstances, the comet being 
low, and involved ın haze and cloud. The positions of the other 
two bands were not determined. W. H. M. CHRISTIE 
Royal Observatory, Greenwich, October 11 

* 





Wire Torsion 


I HOPE you will allow me to seek information gp your 
aid, on a subject which is perplexing me a good lat present. 
I am engaged in studying a gravimeter deigned by the late 
J. Allan Broun, in which gravity 1s balanced by the torsion of a 
single wire; or is mtended to be so, As the funcfi®n of the 
instrument depends largely on the law of torsion in wires, I have 
been making experiments to satisfy myself on some points. It 
is in the rgsults of one of these that I have met with my diffi- 
culty. Iwas using thin brass wire (diam '02), and after stretching 
it till it broke, twice, I supposed 1pto be at gr fear its maximum 
elasticity, and proceeded to use it in the intended way. At each 
end dÈ a 6-foot plank I inserted ifto the edge a 2-inch screw. 
The wire was fastened upon these so as to get a by turning 
them. The wile was ın two pieces, attached tè opposite sides of 
a ring ın the middle. By turning this ring the two wires were 
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severally twisted in opposite directions. A straight thick wire 
passed through the rng, the weight of which afforded a ready 
means of varying the force necessary to balance the torsion 
of the wire. My first object was to prove that the force of 
the latter was, at any rate to some considerable extent, inde- 
pendent of the tension. Suppose that with this arrangement, 
the wire being horizontal, a balance has been effected when the 
ring has been turned about the wire as an axis three or four 
times. What will happen whén the wire is further strained? I 
think it would be a natural expectation (apart from special 
knowledge) that the weight will rise; on the other hand, a 
knowledge of the law of torsion teaches (?) that there is no increase 
of the force sustaining the weight, which therefore will of rise. 
But who would suppose thit, on the contrary, it would sink? 
Such, nevertheless, is what takes place. I continued increasing 
the strain, and the weight continued to sink, I had to go on 
lessening the weight again and in (by shifting the balancing 
caeaeerod), m order to restore the horizontality of the ring; until 
at last there was scarcely any force of torsion left! To repeat the 
experiment of course the ring had to receive three or four fresh 
turns, I did so several times, always continuing, as I thought, 
to increase the strain. All the time the wire was absorbing the 
torsion, and did net break. I then thought to try the effect of a 
high initial torsion, But I did not seem to get any such by 
turning the ring more than five orwix times. I then thought to 
see how much twisting the wire would bear. Expecting it 
every instant to break, I counted up to roo half turns. By this 
time the wire was guile slack! J added another hundred half 
turns. The wire was now half an inch longer, without any strain 
having been kept on it except just enough to keep it straight. I 
went on twisti At 218 one wire broke. The other then had 
only sixteen -turos of twist in it, out of the 230 or more 
received. I afterwards went on twisting, mending each time 


* that the wire broke, till the twist (quite visible under the micro- 


scope) amounted to sixteen turns per inch. The length kept on 
increasing. After breaking, the wire always untwisted one turn 
in four inches. 

I feel myself here in presence of laws of which I know 
nothing ; and my object in writing this short experience is to 
ascertain whether it is sufficiently in accord with what és known 
to cause no surprise to any one but myself. In that case I 
shall be greatly obliged to any one who will tell me where I 
can learn all about it. J. HERSCHEL 

Collingwood, October 4 


I forgot to say that in no case did slackening of the strain 
reverse the sinking of the weight due to increase of strain. 





The Magnetic Storm 


By the mail just arrived from Australia I have received copies 
of the photographic traces produced by the declination magneto- 
graph at tho Melbourne Observatory during the magnetic storm 
of August 12 to 14, kindly forwarded by Mr, Ellery, the Govern- 
ment astronomer there. 

A comparison of these curves with those from the Kew 
instrument for the same period shows that the disturbance 
commenced and ended at both places at the same time. 

It is not however to trace nmcf rimularity in the two sets 
of curves, as the individual excursions of the magnet east and 
west of the normal poSition which form the record of the mag- 
netic storm, cannot be at all times followed in both curves, but 
the periods of greater disturbance seem to have been simulta- 
neous. For example, the commencement of the disturbance 


was marked at August 11d, 8h. rom. pm at Melbourne, 
which ponds to rid. roh. 33m. a.m. G.M.T., whilst here 
(vide Mr. Els letter in NATURE, vol. xxii. p. 361) it commenced 


at roh. 30m. a.m. ; then again the large deviation to the eastward 
noted in the Rev. S. J. Perry’s letter in NATURE, which 
occurre@ here between 12d, 11h. 30m. a.m, and 12h. 30m. 
p.m, seems to have had its effect, as a movement of the needle 
at Melbourne to the westward between 12d. gh. 15m. p.m. and 
ioh. 30m. p.m, The maximum deflection which exceeded the 
limits of registration of the instrument, I estimate to”have taken 
place at 10 p.m The corresponding G.M. times for the above 
are 12d. 11h. 38m. a.m., 12h. 53m, p.m., and 12h, 23m. p.m. ; 
the maximum deflection retorded here seems to have Ween at 
12h, 2 p.m © 

The disturbed#period may be considered to have died out at 
Kew at 14d, 8h, a.m. G.M,T., an@ at Melbourne at about 

e 


14d, 7h. a.m., but there 4s no very distinctive ovement which 
would enable us to fix this limit with accuracy. R 

These interesting comparisonseare extremely satisfactory, for 
it is but recently that the Government of Victoria was consider- 
ing the advisability of discontinuing the system of photographic 
registration of the magnetometers at Melboushe, and consulted 
the Kew Committee upon the subject. 

A circular was accordingly issued to the leadin# physicists of 
Europe, and their replies being almost unanémously in favour of 
the continuance of the recor: system, the Goremment erected 
B a magnetic observatory, and decided upôn carrying on the 
work, 

Mr. Ellery Ras also forwarded a month’s curves for the purpose 
of assisting ın the international comparison of magnetograms 
now bei osecuted by the Kew Committee, 

The A and results of their investigations have been 
already indicated by Prof. Adams in his recent speech at 
Swansea (NATURE, vol. xxii. p. 416). G. M. WHIPPLE 

Kew Observatory, October 2 ° 





Coral Reefs and Islands 


I HAVE been greatly interested in Mr. John Murray’s paper on 
coral reefs and islands publishéd in NATURE? vol. xxii. p. 351. 
I hope you will allow me space to draw scientific attention to the 
fact that as early as 1857 I published a paper on the Formation 
of the Peninsula and Keys of Florida (dm. Jour. vol. xxiii. p. 
46), in which I ‘maintain that the theory of Darwin, although so 
beautifully (as I thonght) explaining the phenomena of the 
Pacific reefs, wholly fails to explain those of the Flomda coast, 

In 1851 I spent the months of January and February on the 
Keys of Florida, assisting Prof, Louis iz in his investiga- 
tions on the growth of reefs and formation of keys in this region. 
An abstract of these investigations and their results was published 
in the Report of the United States Coast Survey for 1851, p. 
145 ef seg. 

in this report Agassiz shows that the Keys and nearly the 
whole Peninsula of Florida have been fo: by the growth of 
successive reefs, one beyond the other from north toward the 
south. In my paper above alluded to, and also in my ‘‘ Element 
of Geology,” p. I 52, I state further, that the reefs of Florida, i 
we acc2pt Darwin's theory, are entirely peculiar. For according 
to Darwin harrier-reefs are formed only by subsidence, while on 
the Florida coast we have well-marked barriers with channels 
10-40 metres wide where there cannot be any subsidence, for 
continuous increase of land is inconsistent with subsidence. 
Again, according to Darwin barriers and atolls always show a 
loss of land, only a small portion of which is recovered by coral 
and wave agency; while on the Florida coast, on the contrary, 
there has been a continuous growth of the Peninsula by coral 
accretion, until a very large area, viz., about 20,000 square miles, 
has been added. 

I have attributed the formation of successive reefs from north 
toward the south to the successive formation of the depth-condi- 
tion necessary for coral growth; and this latter, in the absence 
of any evidence of elevation, to the steady building up by sedi- 
mentary deposit, and extension southward, of a submarine bank 
within the d curve of the Gulf Stream. The formation of 
barriers instead of fringes on a coast which has certainly not 
subsided—for continuous land-growth negatives the idea of sub- 
sidence—I attribute to the shallowness and muddiness of the 
bottom along this coast. Only at a distance of twenty to forty 
miles, where the depth of twenty fa'homs is reached, and where, 
therefore, the bottom is no longér chafed by the waves, the con- 
ditions n for cora? growth would be found, and here a 
line of reefs would be formed, limited on one side by the depth 
and on the other by the muddiness of the water. 

In brief then, according to my view, the Peninsula and Keys 
of Florida were formed by the co-operation of several agents s— 
I, The Gulf Stream building up and extending a stbmazine bank 
within its loop. 2, Co building successive barriers on the 
bank as the Iter was pushed farther and farther southward. 
3. Waves beating the reefs into lines of islands. 4. Dris from 
the reefs and keys on the vne side and the already formed main- 
land on the other filling up the successive channels and converting 
them first into swamps and finally into dry land. 

Whether this view is true in all its parts or not, there can be 


I This report has been recently published in full as one of the memoirs 
of the Harvard Museum of Comparative Anatomy, but I have not yet 
seen it. » 
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no doubt that the southern coast of Mlorida affords exceptional 
advantages for the successful study of the formation of coral 


reefs, $ JOSEPH LECONTE 
Berkeley, California, September 18! 
ponn 
Geological Climates 


THE dilefima into which Dr. Houghton: thrusts the rigid 
aniformitarian school is one which was enlarged upon some 
years since, whey reef-building corals were asserted, upon the 
evidence afforded by fossils, to have existed during the Miocene 
and Oligocene ages in seas where Tasmania now exists in the 
south and Hampshire in the north. There are ‘no instances of 
large masses of reef-building corals in corresponding latitudes at 
the present’ day, and the range of these surface-living, high- 
temperature requiring zoophytes is well known. 

niformitarians may take comfort, however, and slip under 
the horns which Dr. Houghton so ably presents for their trans- 
fixment. Where ¥ now write, on the ot sands and gravels 
of Cooper’s Hill, facing the cold north with a touch of the east, 
there is a patch of bamboo canes in full leaf. They were in 
full leaf at this time last year, The plant survived out of doors 
the extreme frost and fogs of last winter and other evidences of 
a temperate clinftte, and it has* been in beautiful leaf all this 
suinmer, 

Now everybody knows that in torrid India the bamboo grows. 
Therefore if the paleontologist of the year A.D. 18800 should 
dig up the Cooper’s Hill stalks and leaves, and should have the 
opportunity of examining in some future Kew the bamboos of 
the hot of the earth, he would logically, geologically, 
palseontologically, but somehow anreasanabiy, come to the con- 
clusion that Cooper’s Hill and India enjoyed corresponding and 
intensely tropical climates in 1880, during the geological age 
when the earth’s polar axis was certainly inclined nearly 234° to 
the plane of the ecliptic. P. Martin DUNCAN 

Royal Engineering College, Cooper’s Hill, Staines, October 9 


ascertained, but the dry veather flow. Still another little error, 
for which the writer is in no way responsible, being a quotation 
from Huxley’s ‘‘Physiography.” The discharge oF sediment by 
the Thames is a calculation by Prof. Geikie on an Ayfothests, not 
on observation ; and instead of 1,865,000 should be 18,650,000 
—this printer’s error has been copied from Geikie’s original 
paper by writer after writer without discovery. . 
should feel obliged if the writer would explain why the 
surface-current of the Yang-tseeand Pei-ho should vary so in 
velocity with the same average depth of water. It seems 
anomalous. T. MELLARD READE 


Blundellsands, Liverpool 





Millers Elements ef Chemistry—Part III, Organic 
Chemistry 


IN his notice of the new edition of this work, by Mr. Groves 
and myself, which eee in NATURE, vol. xxii. p. 530, Mr. 
Murr refers to an obvious omission at p. 933. May I request 
those who possess the book to insert at the top of the page the 
words “‘ Probably, however, the most weighty objection that can 
be raised to the” . . . Although in the revise, by some strange 
mischance this line has been dropped in pringing off. 

HENRY E, ARMSTRONG 


es 
-—_——, 


Swiss Chalets 


IDENTICAL suggestions to those of Mr, George Henslow with 
regard to the connection in descent of modern Swiss ch4lets with 
ancient pile lake-dwellings will be found expressed in Dr. J. J. 
Wild’s ‘At Anchor” (Marcus Ward and Co.), p. 106, and with 
some detail in my ‘“‘Notes by a Naturalist on the Challenger” 
(Macmillan and Co.), p. 399. Dr. Wild, who is a nanve of 
Switzerland, and J arrived at the same conclusions independently 
as we only found out on reading one another’s books, from the 
study of the modern pile dwellings of the Malay Archipelago 
during the voyage of the Challenger, and we both amongst other 
conclusions identified the balcony of the chflet with the ancient 
platform, as does Mr. Henslow. H. N. MOSELEY 

New University Club, St. James’s Street, S.W. 





The Yang-tse, the Yellow River, and the Pei-ho 


. I HAavE been much interested in the paper on the above rivers, 
published in NATURE, vol. xxii. p. 486. To the extent of the 
writer’s personal observations the calculations appear to have 
been careful and accurate, and as near the truth as the observa- 
vations of a single year are likely to be. A ieference to Sir 
Charles Hartley’s observations of the Danube, extending over 
ven years, shows that the mean maximum discharge of that river 
for one year exceeded the minimum by 3 to I. 

Tt is however to the use of one observation of the Yellow River 
made in 1792 by Sir Geo, Staunton that I feel compelled to 
enter a protest, firstly, because one observation is misleading in 
drawing general inferences, and, secondly, is especially to be 
suspected when it is at variance with other well authenticated 
examples, 

renee to the writer of the paper, the mean discharge of 
the Yang-tse is 770,397 cubic feet per second, carrying to the 
sea, 6,425 800,000 cubic feet of sediment per year, but the Yellow 
River having only a mean discharge of 116,000 cubic feet per 
second delivers, according to Sir George Staunton, 17,520,000,000 
cubic feet of sediment per year into the Gulf of Pe-Chii. With 
Dominie Sampson we may well exclaim ‘ prodigious!” It has 
atruck me as an explanation of this anomaly that Sir George 
Staunton probably measured the deposit from ‘‘the gallon and 
three-quarters” of the Yellow River water as wet mud, 

If so this will at once account for the excessive amount of it, 
The deposit of Nile mud in the refervoirs of the Cairo water- 
works often amounts to 1 inch in 10 feet of water,! or qy part 
of the bulk. Dr. Letheby’s analyses show that in August the 
proportion by weight of sediment (dried) being the maximum of 
the year, in Nile water is ył °: thus taking the specific gravity 
of the dry fond at 1'9, the measurement of the wet deposit by 
bulk exceeds the dry about 10} tme 

If the 80 grains to the pint of the Yello River water be 
divided by 10g, we arrive at between 7 and 8 grains per pint of 
dry sediment, corresponding closely with the proportion given 
by the writer for the Pei-ho and Yang-tse, 

I wonld also point out that the discharge of the River Plate 
as given in the table is not the mean, which has not yet been 





Spectre of the Brocken at Home 


HAVING occasion ten days ago to go into my garden about 
half past ten o'clock at night I found there was a thick white 
fog, through which, however, a star could be seen here and 
there. I had an ordi bedroom candlestick in my hand with 
the candle lighted, in order to find the object I wanted, To my 


image of myself on the fog, the shadow being about twelve feet 
high, and of an oddly distorted character, just as the spectre of 
the Brocken is said to be. It is of course usual on going into 
the open-air to use a lantern with a solid back for any light that 
may be wanted, and with this, of course, such a shadow would 
not be seen ; but in this charmingly foggy valley of the Thames, 
and in these days of ‘‘ Physics without Apparatus,” the effect I 
saw can probably be seen only too often. May not the gigantic 
irits of the Ossianic heroes, whose form is composed of mist, 
ugh which the stars ean be seen, be derived from the fantastic 
images thrown upon the mountain fogs from the camp fires of 
the ancient Gaels? Ina land where mists abound a superstitious 
people might very readily come to consider a mocking clouđ- 
spectre to be supernatural, though it was really their own image 
magnified, If it be true that in our earlier stages of develop- 
ment we resemble more nearly the past forms of life and ghonght, 
Imay mention in this connection that, thinking to e a little 
child of three, I threw a magnified shadow of on the wall 
with a candle, and then, by moving it in the usl way, made the 
figure suddenly small. Instead of the changing shadow giving 
the pleasure intended, the child was terrified, as the yaniors of 


clouds, J. INNES ROGERS 
Putney, October 8 





. 
Ice under Pressure, @ 
TERE is a point in Dr. Carnellgy’s letter (NATURE, vol. xxii. 
Pp. 435) which I have been hoping to see cleared up by sub- 
sequent letters, He says, “In order to cogent a solid into a 


7 Repat by James Bateman, CE. 


1 “ Mediterranean Deltas.” Adin. Review, January, 1877 
s “ Egyptian Irrigation.” Second Report, January, 1876. By John 
Fowler, cagineer to Khedive. 
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at surprise I found that the lighted candle projected a fantastic ~ 


Morven may have been when they saw their shadows on the e 
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liquid the øressure must be above a certain point,” and goes on 
to describe some experiments with ice, implying that ice is in 
this respect a typical substance. Now our text-books speak of 
the behaviour of water in freezing and melting as exceptional. 
For instance, Prof, Balfour Stewart says (‘‘ Heat,” p. 89): “If 
a substance expańds in congelation, its melting-point is lowered 
by préssure, but if a ‘substance contracts in congelation, its 
melting-point is raised by pressure.” And (p. 91): ‘Bunsen 
found that the melting-points of paraffin and spermaceti, both 
of which contract when freezing, were raised by the application 
of pressure.” 

o the new results tend to overthrow the generally received 
opinions on the subject? or ıs there some way of reconciling 
these seeming contradictions ?* 

I have more interest in these matters fhan knowledge of them, 
and must apologise if I am asking a question which I ought to 
have been able to answer, C. A. M. 

October 2 








Mr., Haddon’s Marine-Zoology Class 


OWING to misconceptions which have arisen from the notice 
in NATURE, vol. xxii. p. 517, relative to my marine-zoology 
class, T should like to state that this class was formed solely far 
the purpose of the practical study of*marine zoology, and without 
any idea of founding a zoological station. I would also like to 
take this opportunity of acknowledging my great indebtedness 
to Prof. Dohrn’s magnificent institution at Naples. 

Zoological Museum, Cambridge ALFRED C, HADDON 





_ Landslips 


© I READ with great interest the article on landslips in NATURE, 
vol, xxii. p. 505. Itis no doubt familiar to many that the salt 
districts of Cheshire, in the neighbourhoods of Northwich and 
Winsford, are subject to landslips of a peculiar kind. The beds 
of rock salt occupying the position of the Triassic salt lakes are 
the centre of an extensive uncerground drainage. The fresh 
water on reaching the salt proceeds to dissolve it and becomes 
brine, This brine is pumped up and manufactured into white 
salt. As the fresh water keeps constantly dissolving and eating 
away the solid salt, the superincumbent earths keep sinking, 
and on the surface deep furrows, like the dried beds of rivers, 
mark the course of the underground waters, At times enormous 
masses of earth sink bodily, leaving cavities of a funnel shape. 
A short time since a: mass of at least 60,000 tons of earth 
suddenly disappeared. When these subsidences are near rivers 
they become filled with water, and large lakes over 100 acres 
in extent have been formed. Although houses are not over- 
whelmed they are very frequently destroyed, and this destruction 
of pro is so serious that the sufferers are now about to 
appeal to Parliament for assistance. 

The district of the salt manufacture presents phenomena both 
curious and interesting, and is well worth visiting, A fort- 
night ago the whole of the water in one of these subsidences of 
over five acres in extent disappeared, leavymg a chasm or abyss 
in many places forty ox fifty feet deep. The action of water on 
soluble rocks can be seen here in great perfection. 

Brookfield House, Northwich Tuos. WARD 





LIQUEFACTION OF OZONE 


AT recent meeting of the French Academy, MM. 
euille and Chappuis announced that they had 
liquefied oz These chemists have been able to 
ozonise oxygen fo a greater extent than has hitherto 
been done, by pee the silent discharge through the 
eoxygen æt a low temperature. The tube containin 
oxygen was immersed in liquid methylic chloride, which 
boils at -23°, After being submitted to the electric 
discharge for fifteen minutes at this temperature, the 
oxygen was * cogducted into the capillary tube of a 
* Cailletet’s apparatus, the” temperature of which was 
maintained at - 23°, ° e 
After a few strekes of the pump the gas in the tube 
appeared azure hue ; as pressure increased the depth of 


colour likewise increased, unțjl undewa pressure of several |: 
e 


. 
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atmospheres the ozonistd oxygen appeared, dark indigo 
‘blue. The pressure was increased to ninefy-five atmo- 
spheres, and was then suddenly removed, whereupon a 
mist, indicating liquefaction, appeared in the capillary 
tube. ® 

The stability of a mixtureof oxygen and ozone rich in 
ozone appears to be chiefly dependent on thg tempera- 
ture. If such a mixture be rapidly compressed at ordi- 
n temperatures, a considerable amount of heat is 
evolved and the gas explodes. eo. 

Ozone, say MM. Hautefeuilleand Chappuis, is therefore 
to be placed it the category of explosive gases, 
` Berthelot has shown that the transformation of oxygen 
into ozone is attended with absorption of heat: the 
stability of oe of endothermic reactions is as a 
mule increased by decreasing temperature. 

Ozone is much more easily liquefied than” oxygen; the 
latter must be compressed under 300 atmospheres at 
about the temperature of —29° before sudden removal 
of pressure succeeds in producing liquefaction. 

We have thus the existence through a large range of 
temperature and pressure of two allotropic forms of the 
same element; each with distinctly marked chemical 
and physical properties. We know that the molecule of 
oxygen has a simpler structure than that of ozone; the 
substance of stmpler molecular structure is capable of 
existing through a much more extended range of tem- 
perature and pressure than that of more comflex struc- 
ture. Under special physical conditions it seems possible 
that new allotropic modifications of various elements 
might be produced. 

The marked differences in colour, and in temperature 
of liquefaction, between oxygen and ozone, furnish 
another illustration of the close connection which exists 
between the “ chemical structure” and physical properties 
of substances; a different “ linking,’ even of similar 
atoms, being evidently associated with distinctly different | 
physical properties, 

MM. Hautefeuille and Chappuis will doubtless soon be 
able to furnish more details of. the properties of this 
most interesting substance, liquid ozone. M. M. P. M. 


THE UNIVERSITY OF NEW ZEALAND 


THE University of New Zealand, with which, since 
1874, the University of Otago has been iated, 
has, we are glad to find, adopted a quite modern schedule 
of subjects for its degree of BA. 

The subjects of examination for the B.A. degree are :— 
1. Greek Language and Literature. 2. Latin Language 
and Literature. 3. English Language and Literature. ‘4. 
Modern Languages and Literature. 5. General History 
and Political Economy. 6. Jurisprudence and Constitu- 
tional History. 7. Mathematics. 8. Physical Science, 
any two of the following branches: (a) Sound and Light, 
9 Heat and Radiant Heat, (c) Electricity and Magnetism, 
d) Astronomy and Meteorology. 9. Chemistry. 10. 
Natural Science, any one of the following branches: (a) 
Geology and Mineralogy, (4) ‘Zoology, (c) Anatomy an 
Physiology, (d) Botany. $1. Mental Science. No candi- 
date shall be approved by the examiners unless he show a 
competent knowledge of at least five of the above subjects 
of examination, of which two must be Latin and Mathe- 
matics. The examination may be passed in two section® 
Either two or three subjects of examination, one of 
which must begeither Letin or mathematics, shall con- 
stitute the first section, which may be taken at the end of 
the second or any subsequent year, and the remaining 
subjects shall constitute the second section, which may be 
taken at the end of the third or any subsequent year ; 
or, at the option of the candidate, all the subjects may be 
taken together at the end of the third or any subsequent 
year. 
In this curriculum the physical and natural gciences 
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seem to have a fair share allotted to them, and the same 
-is also the c&se in the courses for the senior scholarships 
. and honours—which lattey cannot be competed for until 
the end of one year after the candidate takes his B.A. 
degree. A Bachelor of Arts obtaining honours can have 
his: M.A. degree without special examination; all others 
have to pass an M.A. examination, , 
It is probable that for some time to come there will be 
differenceé of opinion as to how the natural sciences 
should be taught and examined in in our universities. 
Some incline to limit the courses in botany and zoology, 
and to require a good sound knowledge of the prescribed 
work ; others imagine that the effect of limiting a course 
is to produce a specialist, which, they argue, is to spoil a 
student; but the mean appears to us to be not so hard to 
find. A sound general knowledge of development and of 
physiology might certainly be demanded of all students, 
and the Feld of biology being too large for any human 
being to work over, the student might, as to details of 
structure, &c., be limited to the study of some defined 
class. Itis in this direction evidently that Prof. Hutton 
has framed the schedule „of zoology and botany, a 
schedule which, while we acknowledge it to be excellent 
from a general point of view, is, we are firmly persuaded, 
longer and more profound than is expedient in a new 
country, where the teaching power is notgreat. We are 
fully aware that there is a tendency in classical and 
mathematical teachers to believe that the study of natural 
science is something quite easy ; but those able to judge 
have long agreed that not only does this study call for all 
the best talents, but that the student too often approaches 
it long after the impressionable period of his life : a little 
Latin; perhaps less Greek, a schoolboy knows ; arithmetic, 
algebra, and geometry he is fairly familiar with; but the 
natural sciences and the how he lives, moves, and has his 
being, of these he is fain to exclaim, But who are ye? 
The professors of natural science must bide their time ; 
* it is no doubt coming, for biology is now somewhat 
taught in our schools,.and may be will be taught on the 
mother’s knee; but in the meanwhile let them not exact 
too much from candidates for B.A. degrees or honours ; 
let them progress surely, even though they be accused of 
progressing slowly. As tothe New Zealand University, 
we shall follow its progress with pleasure, and trust it 
may soon fulfil the great expectations that we have of it. 


DOCTORED WINES 


"THE French Government have just passed a most 
salutary measure, which will have for effect the 
diminution, if not the complete suppression, of the pro- 
cess known as #/dtrage, now become an almost constant 
custom through most of the wine districts of France, and 
which, from having at. first been performed on a very 
moderate scale, has lately enormously increased, till it 
has developed into a crying abuse. The Jldirage is 
carried on during the fermentation, and consists in merely 
sprinkling the grapes, as successive baskets of them are 
emptied into the fermentation vats, with plaster of Paris 
—calcium sulphate— (French, p/dire), mineralogically 
known as gypsum, or selenite, ın fine powder. Now the 
grape-juice contains several’ salts of potash, among 
which the most abundant are the tartrate and bi-tartrate, 
pnd these decompose when placed in contact with the 
calcium sulphate, forming calcium tartrate—an insoluble 
salt—and potassium sulphate. 

In the case of potassium bi-fartrate, Potassium bi-sul- 
phate is formed. Now besides the salts of potash above 
named, the juice of the grape contains grape-sugar, a 
nitrogenous fermenting principle and an astringent prin# 
ciple—to which latter Gegeel wines owe much of their 
harshness—and also a red colouring-matter, with which 
the astringent principle is intimately associated. The 
fermentation splits up the grape-sugar, as it is well 

° 
e 
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known, into carbonic acid, which escapes with efferves- 
cence, and alcohol, which remains dissolved. In pure 
undoctored wines, in proportion to the development of 
alcoholic strength, and as the wine by age tends to 
become more acid, potassium bi-tartrate separates as a 
crystalline precipitate, forming the chief constituent of 
the deposit in the casks known as /es, or, when it forms 
in bottled wines, as the crust. 

Now the astringent princifle which in the red grape is, 
as we have explained, intimately combined with the 
colouring-matter, seems to be held more or less in solu- 
tion by the tartrates, and as these subside with age the 
wine grows less harsh, losing at the same time much of 
its colour, and is said*to ripen or grow mellow. As the 
astringent principle however disappears, the wine, if it 
be one of the weaker French wines, tends to run to the 
acetous fermentation, and this is why we frequently find 
a wine become sour and unpalatable shortly after it has 
mellowed with age and arrived at its maximum of perfec- 
tion. Many a bin of valuable claret or Burgundy has 
thus suddenly surprised and disappointed its possessor, 
changing in the short space of a fey months from fine 
mellow wine to undrinkaple vinegar. 

Now, as stated above, calcium sulphate (pire) 
decomposes the potassium tartrates, and by withdraw- 
ing them and substituting the potassium sulphate, 
tends to prevent much of the colouring and astringent 
matter from passing into solution, so that this so-called 
plétrage is nothing more than a means cag eee by 
the Bordelais and Burgundians for giving to their wines 
a fictitious effect of age, and they naturally defend a prac- 
tice which enables them to bring their wines sooner into 
the market, economising their outlay in casks, and diminish- 
ing the chances of loss entailed by keeping a large stock 
of wineon hand. Further the process lends itself to fraud, 
permitting the wine merchants of Bordeaux and Bur- 

dy to import the strong harsh wines of the north of 
Spain and the south-east of France, which, when blended 
with the small, poorer wines of the hill-districts of their 
own country, and then being trés (that is agitated 
with powdered calcium sulphate), become mild and palat- 
able. Thousands of hogsheads of wines thus blended 
and doctored are annually sold, and too often at the high 
rates commanded by pure vintage wines. Under the 
provisions of the new act no wine is allowed to be 
brought into commerce if it contains over two grammes 
of potassium sulphate per litre. Even this proportion is 
too large, p/dtrage should be entirely prohibited; but 
when we consider that wines are now often sold with 
five or six grammes of this salt to the litre, it was time 
indeed that some measures should be taken. ` The 
merchants defend themselves on the basis of the practice 
being innocuous, and that while it promotes the keeping 
qualities of the wine, even four es of potassium 
sulphate could do n$ harm. It is the greatest possible 
mistake to fancy that p/é/rage makes wine keep; for, no 
the contrary, it withdraws from it tfe astringent principle, 
a most potent means of its preservation. Fora Bordeaux 
merchant to contend that forty grains of potassium sul- 
hate to the pint of wine is not or cannot be unwholesome, 
is a thesis which may be agreeable to his et, but 
certainly ought to be discouraged, for, to e least, it 
would surely be prejudicial to the stomacl@ of delicate or 
dyspeptic consumers. Not very many years since a case 
occurred of actual death by poisoning from thg admini- 
stration of a comparatively small dose of potassium sul-* 
phate, and this salt is well known in medicine as a. 
drastic and dangerous purgative, We should then be 
most sincerely grateful-to the French Minister of Com- 
merce for the prudent foretaought with which he has, 
protected the consumers of French wines from a practice 
whith had grown into a cryin§ abuse, and for giving us 
one more guarantee for the purity of these wines, justly 
ranked as the most esteemed that the wOrld produces. 
e . 
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MULTIPLE SPECTRA! 
III. 


HAVE endeavoured to show in the previous articles 

that there are many facts which justify the conclusion 
that the same elementary substance in a state of purity 
can under different conditions give us spectra different in 
kind. To those spectra to which special reference is now 
made the names of Aned and fluted have been given to 
mark their chief point of difference, which is that in 
lined spectra we deal with lines distributed irregularl 
over the spectrum; while in fluted spectra we deal wit 
rythmical systems. s 3 

This was the first point, and I showed that the idea was 
suggested that the lined and fluted spectra, though pro- 
duced by the same substance, were produced by that 
substance in a different molecular condition. 

I have pointed out that both in lined and fluted spectra 
taken separately there was evidence of still further com- 
plication, that is, that a complete lined spectrum of a 
substance and a complete fluted spectrum of a substance, 
was the result of the vibration not of one kind of molecule 
only, but probably of several. « ° 

So that in this view we have to imagine a series, in 
some cases a long series, of molecular simplifications 
brought about by the action of heat, and ascribe the 
spectral changes to these simplifications. 

To understand my contention, and one objection which 
has been taken to it, in the clearest way, let us suppose 
that there is a substance which gives us, under different 
apnditions, three spectra, which we will term a, 4, and c. 
My view is that these spectra are produced by three 
distinct molecular groupings brought about by successive 
dissociations. On the other hand, it is objected that they 
are produced by one and the same molecule struck, asa 
bell might be struck, in diferent ways by the heat waves 
or the electric current passing among the molecules. 

In my memoir entitled “ Discussion of the Workin 
oA Teka a that the so-called Elements are Compoun 
Bodies,” I remarked as follows :— 

“Twas careful at the commencement of this paper to 
point out that the conclusions I have advanced are based 
upon the analogies furnished by those bodies which, by 
common consent and beyond cavil and discussion, are 
compound bodies. Indeed, had I not been careful to 
urge this point, the remark might have been made that 
the various changes in the spectra to which I shall draw 
attention are not the results of successive dissociations, 
but are effects due to putting the same mass into different 
kinds of vibration or of producing the vibration in dif- 
ferent ways. Thus the many high notes, both true and 
false, which can be produced out of a bell with or without 
its fundamental one, might have been put forward as 
analogous with those spectral lines which are produced 
at different degrees of temperatur with or without the 
line, due to each substance when vibrating visibly with 
the-lowest temperature. To this argument, however, if 
it it were brought forward, the reply would be that it 
proves too much, If iť demonstrates that the 4 hydrogen 
line in the sun is produced by the same molecular group- 
ing of en as that which gives us two green lines 
only when weakest possible spark is taken in hydro- 
gen inclosed if a large glass globe, it also proves that 
calcium is identital with its salts. For we can get the 
spectrumaof any of the salts alone without its common 

e, calcium, as we can get the green lines of hydrogen 
without the red one, 

“ I submit, therefore, that the argument founded on the 
over-notes ofea sounding body, such as a bell, cannot be 

eurged by any on® who believes in the existence of any 
compound bodies at all, begause there is no spectroscgpic 
break between acknowledged compounds and the sup- 
posed elementdtygbodies. The spectroscopic differences 


« ` Continued from p. gr& 
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between calcium itself At different temperatures is, as I 
shall show, as great as when we pass from#knowg com- 
pounds of calcium to calciumyitself. There is a perfect 
continuity of phenomena from one end of the scale of 
temperature to the other.” ® 

Not only is what may be termed the Bell hypothesis 
opposed to the law of continuity, as I endegvoured to 
nga in the last paragraphs quoted, but it appears never 
to have struck the objectors that it is also opposed to 
the theory of exchanges as it is generally enunciated, 
on which the whole of our supposed knowledge of 
extra-terrestrial matter depends, If vapours, when rela- 
tively cool, do not absorb the same wave-lengths which 
they give out when relatively hot, what becomes of some 
of the most’ noted exploits of our nineteenth-century 
science? 

Take the case of sodium, Three distinct spectra have 
been mapped for it. There is first the fellow line seen 
in a Bunsen flame, then the green line seen alone in 
a vacuum tube when the vapour is illuminated by an 
electric glow, and again there is the fluted absorption 
spectrum, without any lines, seen when sqdium is gently 
heated in hydrogen m a glass tube. If we have here 
the same molecule agitated ın different ways, I ask which 
is the true spectrum of sodium? And what right have 
we to say thatesodium exists in the sun because the 
yellow line is represented? Why do we not rather say 
that sodium does #o7 exist in the sun becauseethe fluted 
spectrum is sof represented. 

It is not necessary to e e upon this point because 
the difficulty in which the theory of exchanges is thus 
landed is obvious, while, if we acknowledge different 
molecular groupings in the vapours of the same chemical 
substance, and apply the theory of exchanges fo eack 
grouping, then the teachings of that theory become more 
numerous and important than before. 

It is of course of the highest importance to see 
whether there is any expertmentum crucis—any mode of ` 
inquiry—by which the theory can be settled one way or 
the other. 

I submit that the results of experiments based on the 
following considerations ought to be accepted as throwing 
light on the question. 

1. At different temperatures the brilliancy of the spectral 
lines of the same substances as ordinarily observed 
Seed enormously. See if these changes can be pro- 
duced at the same temperature by employing those experi- 
mental conditions which will be most likely to bring about 
different molecular conditions if such exist. x 

2. Ata low temperature some substances give us few lines 
while at a high one they give us many. Vapours, there- 
fore, already glowing with few lines at a low temperature, 
say in a flame, should give us all their lines when the 
vapour is suddenly subjected to a high one, say by the 
passage of a high tension spark. On the bell hypothesis 
the spectrum should change with the mode of striking. 
On the dissociation hypothesis this should only happen 
for the lines of those molecular groupings which are fron 
other considerations held to be more simple. -If the flame 
has brought the substancegto its lowest state, the passage 
of the most powerful spark should not cause the flame 
spectrum to vary. 


Now what are the “other considerations” above rex 
ferred to? This necessitates a slight digression 

In the Pil. Trans. for 18731 I gave an historical 
account, showing how, when a light source such as a spark 
or an electric arc is made to throw its1mage on the slit of a 
spectroscope, the lines had been seen of different lengths, 
And I also showed by means of photographs how very 
definite these phenomena were. It was afterwaids de- 
monstrated that for equal temperatures chemical com- 
bination or ie mixture gradually reduced the 


I Phil Trans., 1873, D- 2354 ʻ 






NATURE 






























s ry 
-by subtracting the shortest lines, and leaving 
le long ones. l 
On.the hypothesis that*the elements were truly ele- 
mentary, the explanation generally. given and accepted 
was that the skort lines Were produced bya more complex 
vibration imparted _ “atom ” in the region of greatest 
‘excitement, and that these vibrations were 
@revented from arising, by cooling or 
dissimilar “atoms.” 
, however, has shown’ that of these 
wie aré common to two or more spectra. 
have called basic. Among the short lines, 
ve some which are basic, and some which are 











The different behaviour of these basic lines seemed, 
‘therefore, to suggest that not all of the short lines of 
vectra were, inecalily, true products of high temperature. 
at some would be thus produced and would therefore 
mon to two or more spectra we could understand 
ling to Newton's rule: “Causas rerum natu- 
n plures admitti debere quam qua et vers sint 
rum phaeftomenis explicandis sufficiant,” and imagin- 
ng a higher dissociation, - It became, however, necessary 
to see if the others would also be accounted for. 
“Now if not all but only: some of the short lines: are 
roducts of high temperature, we are boutid to think that 
> others are remnants of the spectra of those molecular 
yupings first to disappear on the application of heat. 
any particular heat-level, then, some of the short 
Jë due p the vibrations of molecular groupings 
diffic 

























the fading out of the vibrations 
produced on the first appli- 
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the light of the paper the lines 4 and¢ would be 
ed by the action of the highest temperature, ¢ 
be short and might be basic, while of the lines % 
d wi, m would be short and could not be basic, because 
isa remnant of the spectrum of a lower temperature. 








So much then by way of explanation ; it is clear that to 
make this reasoning valid*we must show that the spark, 
‘better still the arc, provide® us with a summation of 
éectra of various molecular groupings into which ¢he 
olid metal which we use as poles is successively broken up 
“the action of heat, 

‘We are not limited to solid metals ; we may use their 
»-galts. In this case it is shown in the paper before referred 
‘to’ that in very many cases the spectim is one much 
Jess rich in lines. 





‘The experimental work has followed two distinct lines, 
shall refer somewhat in detail to the results obtained 
along each. The first relates to the extraordinary and 
uitiful phenomena and changes observed in the spectra 


ot: RS vol. xxviii. p. 159. 2 Proc. R.S., vol. xxviii, p, 162. 
A 3 Phil. Trans., 1873, p. 253. 


by the- temperature employed,- 
















































of vapours of the elementary bodies when vola 
different temperatures in vacuum tubes. Many o0 
lines thus seen alone and of surpassing brilliancy, are 
those seen as short and faint in ordinary methods o 
observation, and the circumstances under which they are 
seen suggest, if we again apply Newton's rule, thatenany 
of them are produced by complex molecules. 9 oue u 
In this case the appeal lies to the phenomena, pr 
when organic bodies are distilled at varying temper 
tures ; the simplest bodies in homologous series are th 
volatilised at the lowest temperatures ; so that on sub- 
jecting a mixture of two or more liquids to distillation, at _ 
the beginning a large,proportidn of the more volatile body 
comes over, and so on. PERI 
The novelty of the method consists in the use of the 
luminous electric current as an explorer and not as an» 
agent for the supply of the vapours under examination ; 
that is to say, the vapours are first produced by an exter- 
nal source of heat, and are then rendered luminous by | 
the passage of the current. ‘The length and bore of 
tube therefore control the phenomena tp a cer! 
A form of apparatus which I have foun 
ery well is shown in theaccompanying woodcu 
Ais the tube or retort containing the metal e: 
mented on in its lower extremity, and having:a platinum — 
wire sealed into it at a distance of about two inches'from _ 
the lower end, the other end being drawn out and con- 
nected by a mercury joint to an ordinary Geissler tube 
which is connected by another mercury joint to the. 
Sprengel pump C. è , See 
.- Another form of tube which I have used- is: prepared 
by inserting two platinum poles into a piece of combus- 
tion tubing ‘sealed at one end, and after inserting the 
metal to -be experimented on, drawing’ out th 
between the platinums to a capillary tube. = 
-“Thave also tried inserting the platinum pole 
of the retort, so that. the spark passes from the surf: 
the metal, but this-arrangement did not answer 
“Some other modifications have been tried, but the 
form I have described is that which I have found 
answer best, so far as the trials have yet gone. n 
D is the spectroscope. ie 
E is the lens used for focussing the image of the Geissler 
tube on the slit. à 
F is the spirit lamp for heating the retort. 
H is the battery. 
K and L are the wires connected with the coil. 
In the second cut (Fig. 3) the method of observing the: 
spectrum of the vapours close to the surface of the metal 
is indicated; the same letters apply, D’ being, however, i 
this case a direct-vision spectroscope, which was some 














taining what gases or vapours are car 
poor without any interference with the*reto! 
eing connected with the Geissler tybe. Tf, 
‘we are working with sodium which contains an 
of hydrocarbon, the moment at which it begins 6 
to come off can be found by examining the s 
this capillary tube. ee 
I now give an account @f the phéhome 
whgn we were working with spdium, in-order to show the 
kind of phenomena and the changes observed. ` i 
After a vacuum has been obtained the fetort*is heated 
gradually. The pump almost immediately stops clicking, 
s 
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and in a short time becomes nearly full of hydrogen. The 
spectrum of the capillary then shows the hydrogen lines 
intensely bright. After some time the gas comes off far 
less freely, and an approach to a vacuum is again ob- 
tained: Another phenomenon now begins to show itself : 
on passing the current a yellow glow is seen, which 
gradually fills the whole space between the pole in the 
retort and the metal; its spectrum consists of the lines of 
hydrogen and the yellow line of sodium, the, red and 
green line being both absent until the experiment has gone 
on for some time. 

As the distillation goes on, the yellow glow increases in 
brilliancy, and extends t6 a greater distance above the 
pole, and the red and green lines presently make their 
a papi as very faint lines. 


he upper boundary of the yellow is quite sharp, the | 


lines and fluted spectrum of hydrogen appearing above it. 
After the yellow glow-giving vapour which does not | 
attack the glass) has been visible for some time, the pump 
is stopped and the metal heated more strongly. On 
passing the cursent a little while afterwards, a very | 
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brilliant leaf-green vapour is seen underlying: the yellow 
one, and connected with it by a sap-green vapom? The 
spectra then visible in the tubé at the same time are— 

Leaf-green Green and red lines of sodium and C of 

hydrogen ; D absent. e 
Green, red, and yellow sodium lines of 

equal brilliancy and C of ®ydrogen, 

Yellow D alone and C. e 

Bluish-green Cand F and hydrogen structure. 

To observe the green sédium line along it is necessary 
to point the direct-vision spectroscope just above the 
surface of the metal where the green is strongest. It is 
also necessary to guard against internal reflections from 
the glass, as this may sometimes cause the D line to be 
seen by reflection from the surface. 

This method of inquiry has been tried also with potas- 
sium, calcium, and some other metals, and with metallic 
salts. 


Sap-green . 


With potassium and calcium we get the same inversion 
of phenomena, the yellow-green lines of potassium being 
ve . 


. Fic. 2.—Distillation Apparatus. 


seen without the reds while in the case of calcium the 
blue line alone was seen. 

The fact that in these experiments we eget, as before 
mentioned, vapours which at one and the same time 
exhibié different colours and different spectra at different 
levels i e tube, at once suggests the phenomena of 
fractional ilation. 

It is also slggested, as a result of the application of 
this new method, that in the case of a considerable 
number bf chemicab substances not only the line spectrum 
is compound in its origin, as I suggested many years ago, 
but that a large number of the lines is due to molecular 
groupings of considerable complexity, whiche can b® 
kept out of the reaction by careful low temperature 
distillation. A 

So much then for one raethod. Now for the othes. 

In on I hgve attempted to gain new evidence in the 
required directign by adopting a method of work with a 
spark and a Bunsen flame, yhich Cèl. Donnelly suggested 









1 should use with a spark and an electric arc. This con- 


sists in volatilising those substances which give us flame 
spectra in a Bunsen flame and passing a strong spark 
through the flame, first during the process of volatilisa- 
tion, and then after the temperature of the flame has 
produced all the sim; lifi@ation it is capable of producing. 

The results have been very striking; the puzzles which a 
comparison of flame spectra and the Fraunhofer lines has 
set us find, I think, a solution; while the genesis of spectra 
is made much more clear.! i f 

To take an instance, the flame spectrum of sodium 
gives us, as it% brightest, a yellow line, which is also of 
marked importance in the solar spectrum. The flame 
spectra of lithium and potassium give us, as their brightest, 
lines in the red which have not any representatives among 
the Fraunhofer lines, although other lines seen with higher 
temperatures are present. 

Whence arises this marked difterence of behaviour? 


* Tallude more especially to the production of triplets, their change into 
quartets, and in all probability into flutings, and to the vanishingeof flutings 
intelines, by increasing the rate of dissociation. 
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From the simjarity of the flame spectrum to that of the sun | 
in one ease, and from the dissimilarity in the other, we may 

imagine that in the former*case—that of sodium—we are | 
dealing with a body easily broken up, while lithium and | 
potassium are more resist€nt ; in other words, in the case | 
of sodium, and dealing only with lines recognised generally | 
as sodium dines, the flame has done the work of dissocia- | 
tion as completgly as the sun itself. Now it is easy to 
test this point by the method now under consideration, for 
if this be so Phen (1) the chief lines and flutings of 
sodium should be seen in the flame itself, and (2) the 
spark should pass through the vapour after complete 














volatilisation has been effected without any- visible 
eftect. 

Observation and experiment have largely confirmed 
these predictions. Using two prisms of 60° and a high- 
power eyepiece to enfeeble the continuous spectrum of 
the densest vapour produced at a high temperature, 
the green lines, the flutings recorded by Roscoe and 
Schuster, and another coarser system of flutings, so far 
as I know not yet described, are beautifully seen, I say 
largely, and not completely, because the double red line 
and the lines in the blue have not yet been seen in the 
flame, either with one, two, or four prisms of 60°, though 


Fic. 3.—Position of Spectroscope for discovering Vapours close to thf Metal. 


the lines are seen during volatilisation if a spark be 
passed through the flame, Subsequent inquiry may 
perhaps show that this is due to the sharp boundary of 
the heated region, and to the fact that the lines in question 
represent the vibrations of m®lecular groupings more 
complex than those which give us the yellow and green 
lines, The visibility of the green lines, which are short, 
in the flame, taken in connection with the fact that they 
håve been seen alone in a vacuum tube, is enough for | 
my present purpose, ; | 
Oo 





With regard to the second point, the passage from 
the heat-level of the flame to that of the spark after 
volatilisation if complete, produces no visible effect, indi- 


| cating that in all probability the effects heretofore ascribed 


to guantity have been due to the presence en, mole- 
cular groupings of greater complexity. The yfe there is 
to dissociate, the more time is required to rf through the 
series, and the better the first stages are sem. 
J. NORMAN LOGKYER 
(To be continued.)* 
. 





WILLIAM LASSELL, LL.D., F.R.S.' | 


E scientific world will receive with deep regret the 
intelligence of the death of this distinguished astro- | 


TA 





beighty-second year of his age„full of 
honoured and respected. © 


@&clock on the morning of Tuesday, October 5, in the 
yegrs and greatly 


In ¢he words of Sir John Heschel, Mr. Lassell “ be- 


nomer. The smaller circle®f those who knew Mr. Lassell longed to that class of observers who hase created their 


oly will deplore the loss of a friend of rare worth. 


Arie own instrumental means, who have felt heir own wants 
5 Lassell passed away without suffering soon after five | and supplied them ir@ their gwn way.” 


The qualities 


. . . 
1 Based on an obituary notice written by the present writer for the rings. | which enabled Mr. Lassell to do all this made him what he 
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was. The work was the revelation of the man. Hë felt 
precisely where lay the difficulties and wants which met 
him in. his work, because he was sensitive and sympa- 16. CO 
thetic... He could deal successfully with these difficulties, | of specula, to give them their full effect.” M 
and supply these wants, often in a masterly and original | was very successful in the @reat brilliancy and p 
way, because he could think for himself cautiously and | manency of polish of his metal. ‘Within the last few 
yet boldly. He could work out his conceptions in new | years the writer has been shown specula byeMr, Lassell 
and difficult directions to æ successful issue, because the | which had not been. polished for more than twenty years, 
constancy of his character showed itself here in concen- | and which appeared as bright as if but just removed from 
tration of thought and perseverance of action. These | the polishing machine. ° e 

qualities, sensitive sympathy, wise prudence, constancy, With this fine instrument he discovered the satellite of 
were those which pre-eminently characterised him as a | Neptune. This minute body was first seen on October 
man and a friend, ° 10, 1846, but it was not until the next year that it could 

An the history of science Mr. Lassell’s name must rank | be satisfactorily followed and its existence fully con- 
with those of Herschel and the late Lord Rosse in con- | firmed. on 
nection with that essentially British instrument, the The superiority of the telescope and the vigilance and. 
reflecting telescope, whether we consider the genius and | skill of the observer. were further showy by the discovery 
perseverance displayed in the construction of these in- | in 1848, simultaneously with Prof. Bond in America, of an 
struments, or the important discoveries which have | eighth satellite of Saturn, of extreme minufeness, which 
resulted from their use. About 1820 Mr. Lassell, then | was named Hyperion. 

In 1851, after long and careful search, he discovered 
two additional satellites of the planet Uranus (Umbriel 
and Ariel), anterior- to the.. two -discovered by Sir. W. 
Herschel in 1787. In the autumn of 1852 he took his 
20-foot telescope to Malta, and. observed through the 
winter of that"year. oe ri 
A most careful drawing: of the nebula of Orion and 
such as most me: ler of an engrossing nature.” | drawings of several planetary nebula will Be found in - 
The value to him in | ibsequent work of the energy | vol. xxiii. of the Memoirs of the Royal Astronomical 
and power of resource which were in this way so strongly | Society. With respect to the planets, to use his own 
developed in his character at an early age it is difficult to | words, his.discoveries:were rather negative than other- 
appraise. His success with the two first instruments | wise,” for he was satisfied -that without great increase of 
which he attempted simultaneously, a Newtonian of | optical power-no other satellite of Neptune could be de- 
7-inch diameter and a gorian of the same size, | tected. Withregard.to Uranus he says, “1 am fully per- 
encouraged him to make a Newtonian of 9-inches | suaded that either he has no other satellites than the four, 
aperture. The several mirrors made for this instrument | or if he has they remain yet to be discovered.” 
were of great excellence, The observatory note-books Mr. Lassell’s energy and zeal in the cause of science 
of the late Mr. Dawes, which are inthe writer’s pos- | did not permit him to remain content with this magnifi- 
session, bear record to the delicate tests for figure | cent instrument. His last work was a much larger tele- 
to which these mirrors were put on the-occasions of | scope, four feet in aperture and thirty-seven feet focus, 

. the visits. of Mr, Dawes to bservatory of his friend | mounted equatorially.- This grand instrument was erected 
here the instrument was | at Malta in 1861, and- the work-done with it, with Mr: 
Marsh’s assistance during the next four years, is fully 
The instrument ‘may be saic form an epoch in the | described in vol. xxxvi. of the Afemoirs. This work 
history of the reflecting telescope, in consequence of the | consists of numerous “observations of nebule and 
‘successful way in which Mr. Lassell, on a plan of his own, | planets-and a catalogue of the places of 600 new nebula 
secured to it the inestimable advantage of the equatorial | discovered at Malta. “It is not possible to: suppress..a 
mame Movement. z feeling of regret that this magnificent instrument no 


About 1844 Mr. Lassell conceived the bold idea of longer exists. 
constructing a reflector of 2 feet aperture and 20 feet focal After his return from Malta Mr. Lassell purchased an 
Mr. Lassell spared neither pains nor cost to make this | his equatorial telescope of 2-feet aperture. Mr. Lassell’s 
instrument as perfect as possible, both optically and for | experience in repolishing his 4-feet mirrors suggested 
the late Earl of Rosse at Birr Castle, and commenced | his return he was able to carry out these experiments in a 
the specula for thiseinstrument with a machine similar in | workshop erected at Maidenhead, and succeeded in con- 
some months work he was not satisfied with this appa- | is described in the Transactions of the Royal Soc 
iatus, and was led, in consequence, to contrive a machine | 1874. In 1839 Mr. Lassell was elected a Fellow of the 
~~ for imjtating.as closely as possible those motions of the | Royal Astronomical S@ciety, received its gold medal in 
perfect suMgces. on smaller specula. “The essential | he held for two years. He became a Fellow of the Royal 
difference o yese constructions,” to use the words of Sir | Society in 1849, and received one of its gold medals in 
* this: that in Lord Rosse’s apparatus every stroke is very | mentioned an honorary degree from..the. University..of 
nearly straight, while in Mr. Lassell’s apparatus there is | Cambridge, and the honorary Fellowships. of the Royal 
stroke.” This is not the place to describe theemany n@v | The numerous papers by Mr. Lassell to be found in the 
e contrivances ig the modę of support of the mirror, in thg | Monthly Notices and the Memoirs of the Royal Astro- 
enabled Mr. Lassell toebring this instrument to high | and skill, and make us feel that in Mr. Lassell 
degreg of perfection, I must not omit to notice, to | have to deplore the loss of ohe who contributed la 
was fortunate to find a meghanist®capable of executing in WILLIAM HUGGINS 
# e e e 
e 


prepared 
intance 





























length, to be mounted equatorially on the same principle. | estate near Maidenhead, and erected in an observatory 
the mechanical side. As a preẸminary step he visited | to him some alterations in his polishing machine. After 
construction to that employed by that nobleman. After | structing an improved form of polishing machine, which 
hand Diqwhich he had been accustomed to produce | 1849, and in 1870 was elected its president, which office 
George Airy, “as regardsthe movements of the grinder is | 1858, Among other honours conferred upon him maybe 
no resemblance to a straight movement at any part of the | Societies of Edinburgh and Upsala. 

equatorial mounting, and in the polishing machine, which | nomical Society bear abundant record to. 

use Sir John Werschel’s words, “that in Mr. Nasmyth he | the advancement of the science of his age. 


. . 
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R ` NOTES 

Avorfze brilliant synthesisshas recently been accomplished 
in the domain of organic chemistry; Messrs. Grimaux 
and Adam have succeeded dn building up citric acid from 
glycerin. We give full details next week, Curiously 
enough, in tee last number of the Berlin Berichte, Kekulé 
announces that he has been working at the same subject, but by 
a totally different method. Kekujé’s work is not sufficiently 
advanced for him to say positively that his method of synthesis is 
successful, but he feels justified in saying that very probably the 
process adopted by him has resulted in the formation of citric 
acid. 

Tre death is announced of Dr. Hofrath von Wagner, Pro- 
fessor of Technological Chemistry in the University of Wurzburg, 
and the author of several works on that science, chief of which 
is ‘‘ Jahresberichte uber Chemische Technologie” and ‘‘ Hand- 
buch der chemischen Technologie,” translated into English by 
Mr. Crookes. He was born at Leipsic in 1823, and first taught 
in Nuremberg. 

THE credit of the invention of binocular glasses has usually 
been assigned to a certain Bohemian friar, Father de Rheita, 
who died at Ravenna in 1660, His treatise, which bears the 
quaint title of “Oculus Enochi et Elie,” was published at 
Antwerp in 1645. In 1677 there appeared at Paris a volume 
entitled ‘La Vision parfaite,” by another ecclesiastic, Père 
Cherubin of Orleans, which contained an account of some 
improvements on de Kheita’s discovery, illustrated by excellent 
copper-plate engravings. Lately however Signor Govi has 
unearthed in the Bibliothèque nationale a printed document 
which proves the antiquity of binocular glasses to be a litle 
more remote. This document is a placard by one D. Chorez of 
Paris, who lived on the island of Nétre-Dame, at the sign of the 
“ Compas.” The placard is in old French, and is headed “Av 
Roy”; it states that the ‘admirable lunettes” it describes, 
and which are represented by accompanying figures, were invented 
by Chorez and dedicated to the king in 1625. 


In the placard of the optician Chorez referred to, the address 
actually printed was ‘‘la rue de Perigneur aux Marais du 
Temple” ; but these words have been struck out with a pen, 
and above is written ‘Lisle nostre Dame.” The incident 1s 
curious as showing that two centuries and a half ago the same 
quarters of Paris were frequented as now by the instrument- 
maker. M. Salleron is in the Rue Parée du Marais; M. 
Lemaire a little farther north, just out of the Quartier du Temple, 
in the Rue Oberkampf. On the island of Nétre-Dame the 
opticians elbow one another in shoals, not to omit M. Bregnet’s 
modest shop. The only district of Paris which can, indeed, 
compete with these being the Quartier Latin, where instrument- 
makers of all kinds abound, 


WITH regard to the announcement in an enterprising provincial 
contemporary of a projected ‘* Natural History Survey of India,” 
the general conduct of which is to be ingrusted to Dr. George King 
of the Botanical Gardens, Calcutta, we believe that those most con- 
cerned know nothing which affords any foundation for the state- 
ment. The notion is intrinsically improbable, inasmuch as the 
‘* ora of British India,” which is in process of preparation at 
Kew, and of which the third volume is now in course of publica- 
hon, covers the same ground, It would be inempedient for the 
Government to take any step of the kind as far as botany is con- 
cerned till the material collected by Indian botanists since the 
beginning of the century has been fally worked up, and this is 
being rapidly proceeded with under the direction of Sir Joseph 
Hooker, assisted by Mr. C. B. Glarke of the Bengal Education 
Department, who has been detached on duty at Kew for the 


purpose. 


THE case recently reported in the newspapers of poisoning 
by American tinned beef is calculated to arouse much alarm in 
the minds of those who use tinned meats. According to the 
newspaper report of the inqnest, no direct evidence was given 
that poisoning was actually due to zinc or other metallic poison ; 
in the present state of knowledge the explanation referred fo by 
Mr. Dyer in his letter to the Daily News, viz., that it was due to 
the unwholesome state of the meat itself, and not to metallic 
poison absorbed from the tin, seems the most probable, Never- 
theless, a series of well-conducted experiments, undertaken by 
some of the companies whose trade in these meats is so large, 
on the action of meat jpices on fin and on solder, might do 
much to allay suspicion, and at the same time to advance our 
knowledge of natural facts, 


IN the last session of the United States Congress at Wash- 
ington, May 24, 1880, the ‘‘Committee on Naval Affairs” 
reported a bill in support of a proposed International Commission 
to agree upon standerd tests for colour-blindness and visual 
power in navies and merchant marines, andestandard require- 
ments of these faculties, Resolutions in recommendation of this 
Commission have been pass&éd by the American Ophthalmo- 
logical Society at their Newport meeting, the Ophthalmological 
Section of the British Medical Association at Cambridge, and 
the International Congress of Ophthalmology at Milan. The 
next United States Congress will act on this bill to initiate the 
Commission. Dr, R. Joy Jeffries, 15, Chestnut Street (Beacon 
Hill), Boston, Mass., U.S. America, intimates that he will be 
greatly indebted for any public or private statistics or information. * 
in relation to this subject which any one can send him. 


MR. ADAM SEDGWICK, who was elected a Fellow of Trinity 
College, Cambridge, on Saturday last, the 9th inst., graduated 
in the First Class of the Natural Sciences Tripos of 1877, when 
he was especially distinguished for his knowledge of zoology and 
comparative anatomy, human anatomy and physiology. Those 
of our readers who are interested in the study of the principle of 
heredity may be glad to know that this gentleman is the great- 
nephew and eldest male representative of the illustrious geologist 
whose name he bears. 


In reference to our note (NATURE, vol, xxii. p. 541) upon the 
awards of the juries of the Exhibition of Agriculture and Insect- 
ology at Paris, wherein we observed that a suggestion had been 
put forward to arrange the electric light as an insect-catcher, a 
correspondent writes that in experimenting for other purposes 
with a Browning electric light upon a roof at Charing Cross, 
besides innumerable flies and moths, single individuals of two 
species of sphinxes were attracted, probably from considerable 
distances. 


THE Freedom of the Gity of London was conferred on Sir 
Henry Bessemer on Wednesday last week. Sir<Henry in his 
address indicated the vast improvements which his process had 
introduced in the manufacture of steel, and at the dinner in the 
evening he sketched the early progress of iron manufacture. 


Tae French Minister of Public Instruction has @d an 
edition of Mr. Herbert Spencer’s work on Educ#ion to be 
published for gratuitous distribution in France. g 


A PRACTICAL experiment was, on Wednesday last week, tried 
with the air-engine at Woolwich, designed by Col, Beaumont, 
Royal Engineers, and which has been for some time running on 

short lines of the Royal Arsenal. Although weighing but 
10 tons, it Has proved capable of hauling a burden of 16 tons up 
£ fair incline, and arrangements were made taty its powers in a 
more nded run, such as engines gf the kind would have to 
encounter on the London railways and ES The alr- 
reservoir, which contains only 100 cubic feet of gir, was 
at the torpedo pumping-kouse, up to pressure of 1,0001b. to 
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the square inch, and with this store of-energy it was proposed 
to run to and from Dartford, about 16 miles, The chief feature 
of Col. Beaumont’s method is the introduction of an almost im- 
perceptible supply of steam, by which the air, as it is admitted 
to the cylinder from the reservoir, is largely heated, and thereby 
greafly increased in force. The engine is driven by six cylinders 
and a double set of machinery at one end, and, having no smoke- 
stack, resembles in appearancé a locomotive tender rather than a 
locomotive. It runs on four wheels, and in size is less than that 
of an ordinary omnibus, It left the Royal /usenal at Plumstead 
Station at 12,22 p.m., with a full charge of 1,000 lb, to the inch, 
passed Abbey Wood Stafion at 14.27 with 940 lb. gn the 
guage; Belvedere at 12.33, with 8.60 lb.; and Erith at 
12.36, with 760 lb., arriving at Dartford at 12.50, witha 
remaining energy of 540 1b. on the square inch, Shunting about 
at the station reduced this pressure somewhat, and at 1°35 the 


return journey commenced with a store of 510 feet. Although | 


‘the minimum for effective working is considered to be a pressure 
of 200 feet, Plumstead station was reached again at 2.10, but the 
‘engine was nearly pumped out, having a pressure. of barely 
8o 1b. remaining. It was stated that another engine was 
constructed, much more powerful ; capable, i in fact, of trayelling 
double the distance with a single charge. The operation of 
pumping in the compressed air occupies about fifteen minutes, 
and itis calculated that an air engine on this principle a as “large 
as the usual steam locomotive of 50 tons weight would be 
considerably more powerful than any locomotivé yet, madè. 
e The objection to steam, that it frightens horses, cannot apply to 
* this system, as there is no escape of steam visible or audible 
and the only noise to be distinguished is a fumbling sound like 
the rattle of the street traffic. 


One of the most satisfactory reports on, ‘the progress “of 
cinchona cultivation and the harvesting of batk i in the Goyern- 
ment plantations in Bengal, has just been issued, by Dr. King, 
A summary of the work of the year 1879- -$o shows that the 
plantation was extended by about three-quarters of a million of 
young trees, a crop of 361,590 lbs, of dry bafk was harvested, 
a new kind of cinchona, namely, that which yields the Carthagena 
bark of commerce, was brought into cultivatiod, and the nursery 
tock was maintained at a sufficiently high level for the supply of 
young plants for the present year. In theodutuils ‘of the ‘year’s 
planting it is shown that as in former years the species“most 
largely planted was C. succirtudra, and of “this as many as 


“== 644,222 were put out, Of the valuable C.‘calésaya and hybrid 


-~ 


plants a comparatively large number has been planted; of the 
hybrid species as many as 39,400 at Mungpod, and 36,680 at 
Sittong, and of C. calisaya "12,]82^at' Sittong, The-yield of 
bark during the year amounted to 361,590 lbs. of dry bark: Dr: 
King further reports that in accorgance with the orders of 
Government arrangements were made towards the end of the 
year for sending a quantity of the. Celisaya bark, which had accu- 
mulated in the factory store-room, to, London for sale, and since 
the expiry of the year, part, of, this bark hag actually been 
ng further it is stated that the amount of febrifuge used 


in su tion of quinine in Government hospitals and dis- 
pensaries the past year was 8,400 Ibs. Taking the 
average price Calcutta of quinine for the year at Rs, go per Ib. 


{a low estimate)? the saving effected by this substitution has been 

ery næ&rly four lalshs of rupees. ‘The saving in former years 
from the substitution of the febrifuge having amounted to seven 
and three quarter lakhs of rupees,’ the total saving up to the end 
of last year gtherefore reaches eleven and three quarter lakfs, 
which is quite adakh and adialf more than the plantations (im 
cluding compound interest at 4 per cent.) have cost since their 
commencement. _ This is a most satisfactory statement, added to 
which the intfogaction through Kew of the valuable species of 
cinchona, yielding Carthagena or @olumbian bark, and the 

2 


prospect of its successful’propagation, makes Dr, King’s present 
report one of very great interest and satisfactior# 


. nee? 

We have received several numbers for the current year (vol. v.)" 
of the Botanical Gazette, a Paper pf Botanical Notes published 
at Crawfordsville, Indiana, The Gaszetfe appears to have a 
large circulation in Western America, which, as as we can 
judge from the specimens before us, it well deserves. We 
quote the following interesting and sensible remarks from .the 
editorial notes :—‘‘ A new School of botanists is rapidly gaining 
ground in this country, and we are glad to see it. While the 
country was new and its flora but little known, it was very 
natural for systematic botany to be in the ascendency. It is a 
very attractive thing to most men to discover new species ; but 
when the chance for such discovery becomes much lessened, 
there is a turning: to the inexhaustible field of physiological 
botany. Systematists are necessary, but a great number of them 
is not an essential thing, and it is even better to have but a few 
entitled to rank as authorities in systematic work. But in study- 
ing the life-histories of plants or their anatomical structure; we 
cannot have too many careful ‘observers, ‘“Phis, at the present 
day, seems to be the most promising field, and one botanist 
after another is coming to appreciate it, As microseopes are 
becoming cheaper, and hence commoner, the workers in the 
histology of plants are becoming more numerous, and it is.to 
such that the Gazetfe would now address itself." We noticed 
especially some remarkable observations by a correspondent of 
the Gazette on the carnivorous habits of the honey-bee of South 
America. These would appear, however, to require confirma- 
tion before they can be accepted without hesitation, 


Tur Valley Naturalist is the title of a small monthly journal 
published in St. Louis, U.S. It contains contribntions in various 
departments of natural science; it would be of more value, we 
think, if it confined itself more strictly to contributions on local 
hatural history, and had fewer miscellaneous items from foreign 
journals. 


We noticed a few months ago that an international metro- 
logical office had been established at Breteuil (near St. Cloud) at 
the expense of all the civilised nations’except England. A part 
of the duties of this office is to deliver to the associated nations 
approved standard metres and kilograms for the ulterior con- 
struction of other standards, and practical verification of the usual 
metres arid kilograms. The standards intended for France 
being ready, the Minister of Public Instruction appointed the 
French national committee, which is composed of MM. Dumas, 
St.-Claire Deville, Hervé-Mangon,’Mascart, and a few others. 
It may be noted that M. Tresca, who designed the pattern of 
the international metre adopted by the International Commission, 
is not one of the new committee. 


Tus Nineteenth Century Building Society has done a com- 
mendable thing in resolving, that as, in their opinion a course of 
lectures at the Parkes Museum of Hygiene on House Sanitation 
would-be most valuable to the members of building societies 
(who to a very large extæt own the house they live. in), the 
secretary of the society be requested to ask the ‘Committee of 
the Museum whether such a course of lectures could not begiven 
gratuitously during the ensuing winter. 


Tug Municipal Council of St. Petersburg is at present delibe; 
rating ona proposition pade by the Electrotechnik, a Russian 
society recently established, for illuminating with Siemens lamps 
the Newsky Prospect, whose length is 7,000 metres, 

TuE Algerian 4éAdar says, in one of its last numbers, that the 
corpses of two European travellers, who according 'to all pro; 
bability have died from want of water, have been discovered 
lying in the desert fifty miles southward of Wargla, the most 
remote oasis occupied by the French in the Algerian Sahara, 
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The names and nationality of these tWo unfortunate travellers 
have not peen astertained yet, according to our contemporary. 


From a Japan paper we lear? that at the Botanical Garden in 
Aichi žen, an Indian tea-plant, has been planted as an experiment, 
The leaves have lately been gathered and treated in the same 
manner as the Uji tea, and it has been found that the product of 
dried tea is grater in proportion to the quantity of leaves used 
than in the case of J&panese plants. Tea-growers are, in conse- 
quence, said to be devoting their attention to the new plant. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Plantain Squirrel (Seiurus pantani) from 
Java, a Smooth Snake (Coronella laevis) from Hampshire, pre- 
sented by Mr. D. Tober; a Plantain Squirrel (Sciurus pantani) 
from Java, presented by Mrs. Elliot; a Common Spoonbill 
(Platalea leucorodia), European, presented by Mr. W. H. St, 
Quintin; a Common Kestrel (Tinnunculus alaudarius), European, 
presented by Mr. J. Young; two Central American Agoutis 
{Dasyprocta isthmica) from Central America, a Variable Squirrel 
(Sciurus variabilis), a Common Boa (Boa constrictor) from South 
America, two Wed African Pythons (Python seba) from West 


Africa, a European Pond Tortoise (Amys europeus), European,’ 


two Glass Snakes (Pseudopus pallas:), a Lacertine Snake (Calo- 
peltis lacertina), a Common Snake ( 7ropidonotus *natrix—var.), 
South European, deposited ; a Fraser’s Squirrel (Scinrus stra- 
mineus) from® Ecuador, a Ring-tailed Coati (Mama rufa), 2 
Cayenne Lapwing (Vanelius cayennensis) from South America, 
three Californian Qualis (Callipepla californica), purchased; two 
Gayals (Bides frontals) from Assam, two Sumatran Porcupines 
(Hystrix longicauda) from Sumatra, an Indian Crocodile (Croco- 
dilus palustris) from India, received in exchange. 








OUR ASTRONOMICAL COLUMN 


. Hartwie’s ComMET.—Prof. Winnecke, in a circular issued 
from Strassburg on October 5, expresses the opinion that it is 


highly probable the comet discovered by Dr. Hartwig on 
September 29 was observed in the year 1506, and at his request 
Dr. Hartwig has submitted the point to calculation, using the 


first approximation to the orbit which we gave last week. 
ier computed elements of the comet of 1506, from the 
rough accounts left by European chroniclers and one in the 
Chinese annals, but his places were necessarily very arbitrarily 
fixed in this case, ‘as may be seen on referring to his communica- 
tion presented to the Academy of Sciences at Paris on January 
26, 1846. It has not been consequently from any strikin 
similarity between the orbits that Prof. Winnecke has been le 
to conjecture the identity of the comets, but rather, it would 
appear, froma general resemblance of track, allowance being 
made for the somewhat later appearance in the year of the comet 
of 1880. The Chinese observations do certainly in some cases 
enable us to make reliable approximations to the orbits of comets, 
as, for instance, in 568 and 1337 ; ‘indeed for the latter comet 
they furnish a remarkably good outline of its apparent path, 
considering the difficulties which in many cases attend the inter- 
pretation of the Chinese accounts: nevertheless for the great 
majority of comets recorded in their annals the descriptions are 
ortunately totally insufficient for this purpose, one very 
common f being the omission $ dates corresponding to 
the positions given, as for the comet of A.D. 178, which must 
have passed very near the earth from the long track it described 


in the heavens, 

As egards Euro observations of the comet of 1506, 
Pingré tells us (on the authority ofthe Chronicles which, accord- 
ing to his exéellent custom, are named in his margins), that a 
comet was seen in the month of August ein the no or between 
the north and east, or lastly between the west north, and as 
the comet was not distant from the Pole, so that it appeared in 
the evening after sunset, and in the morning before sunrise, it 
may have had at different hours of the night the various positions 
mentioned by the historians. It had a long and bright tail 
which extended ‘between the fore and hind-wheels of the 
chariot.” On August 8 a Polish historian, an eye-witness, 
says it was seen near the Pole above “the seven stais or the 
stars of the geat chariot;” on the following night it was 
i è 


situated amongst the same stars, and later, on several mghts, it 
was seen below them; declining by the signs Cancer, Leo, and 
Virgo, it attained the northern part of the horizon and dis- 
appeared on August 14. Some writers limit its appearance to 
eight days ; others say it was visible for three weeks, or even a 
month, 

With respect to Chinese observations, Pingré quotes from 
Gaubil’s manuscript, of which he made so much use, which was 
preserved in the Depdt de la Mane at Paris in his time, but 
since understood to be lost, and from Mailla and Couplet. We 
have now the fuller translations by Biot and Williams. We 
read that in the first year of the epoch Ching Tih, in the reign 
of Woo Tsung, on the day Ke Chow of the 7th moon (1506, 
July 31), a star was seen to the west without the boundary of Tsze 
Wa fin circle of perpetufl apparition). . . . After some days 
it had a shoit tail, It was seen between the sidereal divisions 
Tsan (determined by 3 Orionis) and Tsing (by u Geminorum), 
the Chinese sidereal divisions, it must be remembered, being 
intervals of right ascension with wide lmits of declination 
reckoned from the determining star of the division, which we 
have here taken from Biot. It gradually l ened, extending 
in a north-westerly direction towards or to Wan Chang (0, v, 
$ Urse Majoris) On August 10 it was bright, and moved to 
the south-east, it lengthened to about 5° and swept the upper of 
the*stars Hea Tae (», £, UrsæeMajoris), and entered within the 
space Tae Wei Yuen (Biot’s Zhai- Wet}, a space between stars in 
Leo and Virgo, to which, as also to Tsze Wei, the circle of 

etual apparition mentioned above, constant reference is 
mace in the Chinese cometary observations. For the limits of 
this space Williams may be consulted. Biot and he substan- 
tially agree in their translations. Dr. Hartwig assumes the peri- 
helion passage in r506 to have occurred on July 1, old style, 
and with the elements of 1880 finds a track of which it is 
remarked, ‘‘ Die Uebereinstimmung des so gefundenen Laufes mit 


dem wirklich beobachteten ist eine vollständige.” The track is 
thus given :— 
RA Decl RA. Decl. 
o hid o 
Joly 19 .. 97I .. +393 | Aug. I8 ... 2501 ... +545 
29 .. 1066 ... © 61°3 28... 258'I ...  37'0 
Aug. 8 ... 2019 ... 77°9 


We should incline to characterise the presumed identity of the 
comets of 1506 and 1880 as one rather of possibility than of 
high probability. 

From observations at Strassb 
October 1, and one at Leipzic on 
deduced the following elements :— 


Perihelion passage, September 69182 G.M.T. 


on September 29 and 
ctober 3, Mr. Hind has 


o + wi 
Longitude of perihelion... .. 81 137 App, Eq. 
Pf ascending node 19 47 ct. I. 
Inclination of orbit... ©... «. 382811 
Logarithm of perihelion distance ... 9°558048 
Lotion—retrograde, 


As regards position the comet may be observed for many 
weeks, but the brightness will be rapidly declining. Since it 
was not detected till three weeks after perihelion p it is 
desirable that observatione should be continued as long as 
practicable, if the character of the orbit is to be decided at 


this appearance. ° 





GEOGRAPHICAL NOTES 


THE newly-published volume of the aphical Sccfety’s 
Journal contains some useful and even valuable contr?butions to 


geography. The veteran traveller, Capt. R, Burton, fur- 
nishes 2 memoir respecting the new map of Mi constructed, 
by the officers of the Egyptian General Staff. Capt. Burton 
however, as might be expected, supplies gesgrap' ifforma- 


tion beyond that given by the Egyptian officers. He alsg con- 
tributes a second paper of a different character on the subject,of 
a fisit to Lissa and Pelagosa, Even more valuable than Capt. 
Burton’s first paper is Lieut. R. C. Temple’s accéunt of the 
A&untry tavent by the second cflumn ofe te Tal-Chotiali 
field-forge in the sprmg of 1879, with his sketch-map of part of- 
the coufitry passed over by it between Candahar and India, 
This memoir has evidently been drawn up with, elaborate care, 
and embodies a mass of important information. e notes upon 
some astronomical observations made in Kordofan and Darfur 
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by Major H. G. Prout of the Egyptian Staff are also of value, 
and are accompanied by a map of routes in the two provinces, 
constructed by the Society’s draughtsman from the reconnaissances 
of various officers in the service of the Khedive. Mr. E. Colborne 
Baber, lately our Consular representative at Chungking in Western 
China, also communicates through the Foreign Office some brief 
remarks under the heading of “ Approximate Determination of 
Positions in South-Western China,” to which are appended a 
number of tables of observations for latitude, &c. 


In the middle of last January Mr. W. S. Jerdan and a small 
party started from the Elderslie station on the Diamantina River, 
in Western Queensland, for the purpose of exploring the Mackinlay 
Ranges for gold. Leaving the Booker-Booker Mountain, with 
its dark fringe of gidya scrub, on theiwleft, and Mount Munro on 
the right, they travelled up the Diamantina over splendidly 
prasad downs, and as they advanced up the river they found 
that the grasses became even finer and herbs more plentiful. 
After eight days’ marching the party reached the neighbourhood 
of the Mackinlay River, and they report that the country passed 
over for some time previously was cipally level ‘plain, and 
just at that season perfectly bare, with the exception of a few 
tussocks. After about another week they got out of the low 
country and obtained their first good view of the Mackinlay 
Ranges, which they describe as presenting a very picturesque 
appearance in the distance, with their numerous pinnacles, peaks, 
and flat-top mountains. The country along the ranges 1s 
covered wi anite boulders, or else consists of decomposed 
granite flats infested with spinifex, with numerous sandy creeks 
running through it in all directions, The party spent about two 
months in searching for gold, but met with little success. 


Signor Bianca has reported to the Milan Society, which 
sent him out to Shoa and other parts of North-Eastern Africa 
for the purpose of making commercial explorations, that he has 
been able to make some corrections in the position of places as 
given in our existing maps, Antotto he places in 8° 53’ N, lat., 
36° 15’ E. long., instead of its present position further north. 
Fanfinni is really north-north-east and not south of Antotto, 
while the Salala Mountains are fifty kilometres from Fanfinni, 
and not close to it. Lake Zonay he has not met with, though 
his route ought to have taken him to it, according to the map, 


Tux United States Navy Department have received through 
the Russian Government a letter from the Captain of the Arctic 
Exploration steamer Feannetie, dated from Cape Serdze Kamen, 
August 29, 1879, which reports thé arrival of the Jeannette at 
that place on the afternoon of the above date. The letter states 
that the members of the expedition were all well, and that they 
expected to sail that night for Wrangell Land, by way of 
Kaliutchin Bay. This news has taken more than a year to 
reach America. The Corwin has arrived at San Francisco, and 
is reported to have searched all the region between Point Barrow 
and Herald Island, without finding any trace of the expedition, 
Still he thinks there is no reason yet to give up hope. 


The new number.of Z’ Exploration is an improvement on 
previous ones, We have a good article on the commercial 
relations between France and Russia; information as to the 

ogress to their destination of MM. Revoil and Crevaux; an 
interesting analysis of an article on &usland, on the country of 
Muata Yanvo, a letter from Dr, Quintin on a former expedition 
to the Upper Niger, and letters from Matteucci on the progress 
of his expedition in the Sudan. The notes are also much better 
edited. . 

CAPELLO and Ivens have furnished to the Portuguese Govern- 
men? a detailed account of their African explorations, a great 
number of drawings, and a comprehensive map containing an 
important of Portuguese Africa, and also the adjacent 
territories. Capello and Ivens will return to Africa 
to finish their explorations, and make a complete chart of the 
provinc® of Angola. 


Tag death has just taken place at Pitminster, near Taunton, 
of Capt. Hobson, of the Royal Navy, who in his earlier days 
took an active part in the search for the remains of.the late #ir 
John Franklin and was the discoverer of the records which 
afforded the clffe*to the fimented explorer’s fate. He wat 
second in command, then holding the position of lieutenant to 
Capt. McClintock, who, in the year 1845, sailed in thé Fox to 
search for thé’ Fganklin Expedition. Hobson was the leader of 
one of the partiés which went in of traces of Franklin, 
and he succeeded in finding the brief record which only too 
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clearly set at rest the conjectures which the public entertained as 
to Sir John Franklin’s fate, 4 


° 
THE expedition which left France on October 5 for the ex-- 
loration of the country between the Upper Senegal and the 
iger, though mainly for military and commercial parposes, is 
likely, if successful, to add greatly to the fulhess and precision 
of our knowledge of that region of Africa. Astronomical, geo- 
detical, and topographical officers accompany the expedition, so 
that we may expect important scientific restlts. The terminus 
on the Niger will be eithey Bamakou or Djna, above Yanina 
and Segon. 
Con. Fiarrzrs has returned from his explorations in the 
Touareg region, ~ 
Tue Wellington correspondent of the Colonies and India 
states that the area of the Crown forest lands in New Zealand in 
1879 was estimated at 10,158,870 acres, but it has been proved 
that some of the most valuable kinds of timber have been reck- 
lessly used, and it is said that at the presenteate of consumption 
all the splendid kauri forests will be exhausted in twenty-one 
ears, and that the value of the timber will be about 11,000,000/, 
e does not however appear to have taken into consideration 
the very serious effect which this wholesale destruction of forests 
will have upon the climate of New Zealand, e 





PROF. ASAPH HALL ON THE PROGRESS OF 
° ASTRONOMY! 


ASTRONOMY, in some of its forms, reaches back to the 
most distant historical epochs, and the charfzes that it has 
undergone during this long lapse of time give to this science & 
pouer interest. In no other branch of human knowledge 
ve we such a long and continuous history of the search after 
truth, of the painful struggle through which men have passeđ 
in freeing themselves from theories approved by the wise of their 
own times, and in overthrowing beliefs which had become in- 
corporated into the lıfe and culture of those times. Perhaps the 
grand array of the heavens, and the vast phenomena which they 
display, naturally led men to the invention of complicated 
theories; but these passed away at last before the test of obser: 
vation and the criticism of sceptical men; and the Copernicam 
theory of our solar system, Kepler’s laws of elliptical motion, 
and the Newtonian law of gravitation, gave to astronomy a real 
scientific character. 

The discovery of the laws that govern the motions of the 
heavenly bodies, and the construction of the theory of these 
motions, demanded from practical astronomy better observations. 
and a more accurate determination of the orbits of the planets 
and the moon, or of the constants that enter into the problems of 
celestial mechanics ; and this demand led to an improvement in 
the instruments, and in the art of o . The astronomers 
and instrument-makers of England and France led the way in 
these improvements. The great national observatories of those 
countries were established, and in England, Flamsteed and 
Sharp, Bird and Bradley, were foremost in raising practical 
astronomy to the condition of satisfying the demands of theory. 
But theoretical astronomy was soon to receive a wonderful ad- 
vancement. Perhaps no one contributed more powerfully to 
this progress than ge. The writings of this man are 
models of simplicity and elegance; and yet so complete and 
general ore his investigations, that they contain the fundamental 
theorems of celestial mechanics. By the invention and perfec- 
tion of the method of the vanation of the arbitrary constants of 
a problem, and by the establishment of the differential equations 
of a planetary orbit depeffding on the partial differential coeffi- 
cients of a single function, Lagrange reduced the question of 

‘bations to its simplest form, and gave the means of deduc- 
ing easily the most interesting conclusions on the past and future 
condition of our solar system, To supplement this great thearist 
there was needed another kind of genius. Combining the 
highest mathematical ski] with unequalled sagacity and common 
sense in its application, Laplace gathered up and presented in a 
complete and practical form the whole theory of celestial 
mechanics, Besides his numerous and brilliant discoveries in 
theoretical astronomy, Laplace gave us some of the finest chap- 
ters ever written on the theory of attraction,? and a complete 
treatise on the calculus of probgbility, 


* Address as Vice-President of Section A, at the Boston metting of the 
Association. 

2 “f Ein schones Document der feinsten analytischen Kunst ",--Gauss- 
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By such labours as these the queftions of astronomy were 
brought into orer and classified, and the attention of astrono- 
mers wa’ directed better than eyer before to the determination of 
the quantities which must be folna from observation. Moreover, 
the refinement of analysis and the completion of theory brought 
out new and mose delicate Questions, not less interesting, and 
requiring more complete investigation and more powerful instru- 
ments. Thegcareful examination and study of the instruments 
and methods of obgervation became necessary, as well as com- 
plete and rigorous methods of reduction ; and finally there was 
needed a critical and satisfactcry method for the discussion of 
observations, For these last improvements in astronomy we 
are indebted chiefly to the astronomers and ‘mechanics of 


y. 

Among those who contributed by means of their optical and 
mechanical skill to furnish astronomy with the instruments neces- 
sary for its further advancement, no one holds a more hononrable 
place than Joseph Frauenhofer. This man began his scientific 
work at the age of twenty-two, and died at thirty-nine, and yet 
in those seventeen years he gave to astronomy great improve- 
ments ın the” manufacture of optical glass, driving clocks for 
equatorials, and telescopes and micrometers, that in the hand of 
Bessel and Struve gave to observations a degree of accuracy 
hardly thought o&before. To such men as Frauenhofer and his 
vo-workers, who have carried on and improved the construction 
of instruments of precision, practical astronomy owes much ; 
and yet, after all, the principal thing in a science is the man him- 
self. No matter how excellent the instruamerts may be, the 
question whether they shall be used for the advancement of the 
science, and ghall contribute the full value of their peculiarities 
to help towards increasing the accuracy of astronomical deter» 
minations, depends wholly on theastronomer. Again, astronomy 
is now so completely a science, and all its operations are so 
closely connected with theory, that no one is fit to have charge 
of an extended series of astronomical observations who has not a 
fair amount of theoretical knowledge. Without such knowledge 
his labour is apt to be thrown away, and is never so effective. 

As a good example of what the modern astronomer should aim 
to be, we may take Bessel. To this man we owe a large part of 
our best methods for the examination and determination of the 


‘errors of our instruments and the introduction of complete and 


rigorous methods for the reduction of observations. Bessel’s 
reduction and discussion of Bradley’s observations was a master- 
pes of its kind, bringing out the value of Bradley’s work, which 

ad lain unnoticed for more than half a century, and forming a 
starting-point for sidereal astronomy. This work was continued 
and perfected in his tables for the reduction of astronomical 
observations, published twelve years afterwards, a work that has 
done more than anything else to introduce order and system into 
practical astronomy. In the discussion of instruments and the 
determination of their errors, Bessel’s conception of an instru- 
ment was that of a geometrical figure, and the itions of the 
lines and divisions of this instrument were considered with corre- 
sponding ngour. Although devoted almost entirely to astronomy, 
yet Bessel was an able mathematician, and of this he has left 
abundant proof. It seems to be necessary that a man should die 
and be forgotten personally before his work cau be fairly esti- 
mated; but time adjusts these matters at last, and I know of 
no astronomer whose work promises to endure the judgment of 
the future better than that of F, W. Bessel. 

It has been said that for producing the most puzzling com- 
pound of metaphysics and mathematics something which has 
neither height nor depth, nor length nor breadth, and which no 
one can understand, the German mathematician is unequalled. 
And at the same time it must te that, for clearness of con- 
ception and beauty and precision of expression, Germany has 
produced in Gauss a mathematician who is unsurpassed, and who 
1s worthy a place by the side of Lagrange. Omitting all reference 
to the works of Gauss ın theoretical astronomy and in geodesy, 
which are many and important, I refer here only to bis method 
for the discussion of observations and of deducing the most 
probable values of our constants, Almost the entire work of 
astronomy is a vast system of numerical approximation, in which 
the first steps are obvious and easy, but ea ies the theory soon 
becomes complicated and the labour enormous. Thus the calcu- 
lation of the approximate orbit of a planet or of a comet is the 
wok of only a few hours ; but the computation of the perturba- 
tions and the correction of the elements from all the observations 
may be the work of months and years, It is therefore of the 
highest importance that we should have a method for the discus- 
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sion of observations that will give us the best result, and which 
will introduce order and system into this de ent of astronomy. 
Such a method is that of least squares. For the complete theory 
of this method and for nearly all the arrangements and al- 
gorithms necessary for its practical application, we are indebied 
to Gauss. The invention and application of this method to the 
discussion of observations of all kinds seems to me one of the 
test improvements of modern times, and its proper use will 
ead to a steady progress in astwonomy. We must remember, 
however, that method does not undertake the improvement 
of the observations themselves, as some have seemed to think ; 
but, when rightly used, it produces simply the best result we can 
hope for from a given series of observations. It does not there- 
fore dispense with skill and judgment on the part of the astro- 
nomer, but one is tempted to say that, if he has not these prime 
qualities, then the next best thing for him to have is the method 
of least squares. The use of this method has become one of the 
chief characteristics of modern astronomy, and if we compare the 
results of its application with those of the older methods, we shall 
see its superiority. Thus, for example, no astronomer of to-day 
who is accustomed to the modern methods of discussion, would 
be satisfied with the manner in which Bouvard represents in his 
tables the observations of Jupiter and Saturn, but would 
suspect at once some error in his theory of the motions of these 
pMnets. a p A 
The present condition of astronomy is the result of the con- 
tinued labours of our ecessors for many generations ; and to 
this result the lapse of time itself -has largely contributed. For 
the full development of the secular changes of our solar system, 
for an accurate knowledge of the proper motions of the stars of 
our sidereal universe, and of the great changes of light and heat 
that are going on among them, the astronomer must wait until 
fature ages, It is his present duty to prepare for that future by 
making the observations and investigations of his own day in the® 
best manner possible ; and to do this needs a careful considera- 
tion of the present condition of the science. Although the 
objects for observation have become so numerous, and the range 
of investigation so wide, that there is room for the most varied 
talent and skill, yet there is danger that there may be a waste of 
labour either in duplicating work, or in doing it in an improper 
manner. Especially may this hap in observations of the 
principal planets of our system, and of the fixed stars. In the 
case of the planets the observations are abundant, and the orbits 
are already well determined, except that of Neptune, for which, 
on account of its slow motion, we must of necessity wait for 
time to develop its small peculiarities, if such there be. For all 
these planets the observations at one or two observatories are 
amply sufficient, and even then the observations ought to be 
confined to a short time near the opposition, or at’ quadrature, 
and so made that they may be easily combined into a single 
normal position, which will suffice for the theoretical astronomer. 
To scatter such observations over a period of several months is 
to throw away one’s labour, and to leave.to the computer the 
disagreeable duty of rejecting a part of the observations as 
useless. It seems to me, therefore, unwise for several obser- 
vatories io continue heaping up observations of the four outer 
planets of our system, when ten observations a year of each 
planet will give all the data that are needed. Again, for all the 
principal planets, obserwition is now in advance of theory, 
except, perhaps, in the case of one or two of them. Thus, for 
Saturn, all the tables are decidedly in error, and, although 
an attempt has been made to accuse the observations of this 
planet, it is quite certain that the trouble lies in the theory ; for 
in the case of Jupiter and Saturn we have the most complicated 
planetary theory of our system, and one that has not yet been 
completely developed. It seems to me, also, that observations 
of our moon might well be confined to one or two observatories. 
Here again observation 1s far in advance of gfteory, if indeed 
there be now in use anywhere a pure Junawtheory. AJl the 
lunar ephemerides that we have are affected with gmpirical 
terms, and the lunar theory itself remains“in unsolved mystery. 
In this case there is no attempt to a i the obseyyations. 
The trouble seems to be with the perturbations of long period, 
&nd this does not call for numerous observations during each 
lunation. By a proper consideration of these fhatters astro- 
nomers may, I think, save themsef%es mucheuttless labour. 
Obgervations of the fixed stars age of the utmost importance 
in astronomy, s.nce the positions of the are of the funda- 
mental points on which depends our knowl f thémotions 
of the ets, the moon, and of the stars themselves; and it is 
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on account of this fact that Bessel’s tables, published ın 1830, | 


were of such great service, since they introduced correct and 
elegant methods of reduction, and clearly defined all the constants 
aad epochs. We now have the positions of several hundred 
stars so well known that they may besafely used in the reduction 
of observations ; and for these accurate positions we are largely 
indebted to the astronomers of the Pulkowa Observatory, who 
have made such absolute determinations a special work. There 
is still an opportunity for the, improvement of these positions, 
and every well-executed determination will be of value; but it is 
doubtful if crude and i observations can add anything to 
our Jmowledgo of the positions of these stars Neither can the 
routine, m ical style of observing, that is apt to prevail in 
large observatories, be of mych use here. It would be better in 
most cases for such observatories to assume the positions of the 
fundamental stars, and to leave the further improvement of their 
places to skilful astronomers who understand the theory of such 
work, and who- carefully study and become masters of their 
instruments. In these refined observations the refraction of 
light by our atmosphere also plays an important part, and this 
question will need to be examined at every observatory that 
undertakes to do independent work, It is true that every new 
and good meridian instrument may, and perhaps ought, to con- 
tribute something*towards removing constant errors, and giving 
us a more accurate knowledge of a star’s position; but when 
this position is very well known, the only way for further 
improvement is thr complete and careful observations, and 
their thorough reduction and discussion. 

In the observations of double stars but little had been done 
before the present century, and the labours of W, Struve form 
the real starting-point in this branch of astronomy. These labours 
have been ably continued by his son, the present director of the 
Pulkowa Observatory, and the observations of these two astro- 
od of nearly sixty years, are of the 

eatest value for our knowledge of the motions of the double stars, 
Arnis is a branch of the science into which irregular workers are 
apt to enter, and where some of them have done good service ; 
but if any amatéur astronomer will compare his own work with 
that of the Stimves, and will study the methods followed by 
them in determining their personal and instrumental errors, and 
will emulate the steadiness with which they have followed out 
their purpose, he can do much to enhance the value of his labour, 
Here the observations are simple, and easily reduced, and the 
chief requisites are skill and patience on the of the observer, 
He should not be dist: ed because he obtains no immediate 
or great reward for his work, or public notice, or because some 
one who rants about the nebular hypothesis and kindred subjects 
of which he knows nothing is for a time the great astronomer of 
the day. The observer will learn finally that a good observation 
of the smallest double star, or of the faintest comet or asteroid, 
is worth more than all such vague talk. The observation has a 


“positive value, however small, but the physical theories of the 


universe, of which modern popular science is so productive, are 
generally worse than useless, 

The first step towards a rational and trustworthy knowled 
of our sidereal universe must come from a determination of the 
distances’ of the stars. The solution of this problem was at- 
tempted soon after the Copernican theory of our solar system 
was established, when it was seen that we have a Jong base line 
for our measures, or the diameter of the earth’s orbit, and it was 
supposed that the solution would be easy, These early trials 
were all failures, but they led to some very interesting and im- 
portant discoveries, such as Bradley’s discovery of the aberration 
of light; to the knowledge of the fact that thë determination of 
the parallaxes, or the distances of the stars, although simple in 
theorf, is practically a difficult question ; and then to an im- 
provement in the instrumental means of observation, to a careful 
study of the methods of observation and the instruments, and to 
a rec ition arhe necessity of a complete and rigorous reduc- 
tion of the observations. An examination of these early attempts 
is an instructive study. It is only about forty years ago that the 
solution of this problem was at last ton: and then only by 
the aplication of the most powerful instruments, and the best 
observing skill. An interesting result of the determinations gf 
stellar parallax is obtained at once in the check ıt pufs on specu- 
lations concerning the structure of the sidereal universe, The 
first astronomers who considered the parallaxes of the stas very 
naturally essumed that the Bright stars are nearer to us tRan the 
faint oges, agd ¢herefore they observed the bright stars for 
parallax, Nowg*while this assumption may be true as a general 
statement, the actual determingtions of parallax show that some 
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of the faint stars whiclfare not visible to the naked eye are 
much nearer to us than the brightest ‘stars of or northern sky. 

ain it was assumed that a large proper motion is & certain 
index of a star's nearness to us ;"but observation shows that this ° 
also may be an erroneous assumption. This is a problem whose 
solution is only just begun, but alteady we know enough of its 
difficulties to see that we need the most powerful micrometrical 
apparatus that can be brought into use. The invegtion of some 
micrometer that, while as accurate as the present filar microme- 
ter, would give the observer a much great& range of observa- 
tion, and enable him to select suitable starg of comparison, is 
something much to be desired. At present the helfometer seems 
to be the best instrument for observations of this kind. Formerly 
it was thought that photography would furnish a good method 
for such delicate determinations; but so far the photographic 
methods have not given the necessary degree of accuracy in the 
measurements, and the astronomical use of photography 1s con- 
fined mostly to descriptive astronomy, where, especially in solar 
e lipses, it has rendered excellent service. Closely connected 
with the parallaxes of the stars and their proper motions is the 
interesting question of determining their motions to or from our 
sun according to the theory of Doppler. Here’ likewise the 
numerical determinations are so discordant, that we cannot have 
much confidence in the resulfs, In both cases we need 
more powerful apparatus, and a complete and thorough investi- 
gation of the methods of observation. Perhaps some of the 
arge instruments now constructing may be employed in these 
methods, and we may soon have better results, 

A great advance has been made in cataloguing the fainter 
stars, This wok was begun by the French astronomers nearly 
a century ago, and was continued by Bessel, Arelander, and 
others. An important step towards the completion of this work 
was taken by Argelander and his assistants in their great cata- 
logue of the approximate positions of 324,198 stars, which was 
finished in 1861. This census of the stars will soon be extended, 
we hope, over the whole heavens; and it already forms the 
groundwork for the great zone observations of stars now going 
on in Europe and in this country, and which must be nearly 
finished. These observations will doubtless reveal many inter- 
esting cases of the proper motion of the stars, and will certainly 
form the basis for a knowledge of the motion of our solar system. 
in space, and for sidereal astronomy generally, such as we have 
never had before. Our American observatories can render a 
good service by observing stars of southern declination, since our 
observatories are ten or twelve degrees farther south than those 
of Europe, and thus have an advantage of position which ought 
to be made use of; and which may serve to unite into a 
harmonious system the observations made in the northern and 
southern hemispheres. The work of mapping the very faint 
stars near the ecliptic has also been tly extended, and it is to 
this extension that we owe the, rapid increase in the number of 
the small planets between Mars and Jupiter. But besides gidi 
in the discovery of the asteroids, accurate charts of the sma 
stars have a permanent value in giving us a knowledge of the 
heavens at their epoch, and also some idea of the distribution of 
the stars in space. 

It is an interesting question whether, among the thousands of 
nebule that are scattered over the heavens, any of them show 
changes of form or of brightness. These objects seem to be at 
least as distant as the stars, and as they have sometimes an aren 
of several degrees, they must be bodies of an enormous extent. 
That changes are going on in these bodies seems probable, but 
to be visible at such distances the changes must be very great. 
In this case there is need of much caution in the discussion of the 
drawings made at differentepochs, and by differeut astronomers 
with telescopes of different power; since the nebula change 
their appeiranoe with the telescope used, with diferent condi- 
tions of the ar, and with a variation of their altitude above 
the horizon, Here the excellent photometers that have been 
recently invented, and which are being so well applied *to 
the determination of the brightness of the stars, may give 
us assistance. ẹ Perhapsealso new drawings of the nebule, 
and their criticism and discussion, and afl: recognition of the 
difficulties of making such drawings, will soon lead to a decision 
of the question of their change of form. Since the study of the 
light of the stars with new and improved photometers has now 
become 2 specialty, we may look for more exact and continued 
observations of the variable star This is a matter of which we 
know but little, and it is one where a persevering observer may 
do good service. Although he may not find any immediate 
encouragement in the discovery of remarkable relatiens among 
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these stars, or the probable cause of their variability, he will be 
collecting obseryations thab must form the test of every theory. 


As examples of the result of intelligent and persevering observa- 
tion, we have the case of theesun-spots, which led directly to 
the discovery of their period, and its singular variability; and 
that of the shooting stars, which has shown us a very cuous 
relation between fhese meteors and the comets, and one which 
may open to us the most extensive views of the relations between 
our own sola? system and other systems in space. 

The present condition of astronomy, with its vast and rapidly 
increasing store of accurate observations, offers many interesting 
subjects to the thedretical astronomer, The observations of the 
stars are now so numerous, and have been so fally reduced and 
criticised, and the time during which the observations have been 
made is so extended, that we shall soon have excellent data for 
a new and very exact determination of the constant of precession. 
The orbits of the planets and the moon, and their masses, are 
now so well known, that little uncertainty can arise from this 
source; and by taking into the calculation a great number of 
stars in different þarts of the heavens, we may be able to 
determine the motion of the solar system in space, as well as the 
constant of precession, The constant of aberration also needs a 
new determination, and since this constant 1s so closely con- 
nected with the theory of light and its velocity, and the methods 
of its determinati®n are still under discussion, it would be well if 
several astronomers could determine this constant independently, 
The value we now use was found by W. Struve from prime- 
vertical observations, and is apparently very accurate; but no 
astronomical constant should depend on the work of a single 
astronomer with a single instrument, when it can be determined 
so easily and®by othe: methods, The old method of finding the 
value of this constant from the eclipses of Jupiter’s satellites may 
yet give us a trustworthy value, e value of the other constant 
necessary for the reduction of observations, that of nutation, must 
be nearly that found by Peters in his well-known investigation of 
this question. This value may be verified by a new series of 
observations of Polaris, or of the declinations of stars situated so 
that this constant has its full influence on the reductions. 

There are many subjects in astronomy that need investigation, 
but in most cases the labour required 1s very great, and the com- 
This follows of 
course from the fact that, with the refinement of observations 
and their exact reduction, many small terms must be considered. 
which formerly could be neglected. The lunar theory has been 
a vexed question for the last two centuries, and may remain so 
for a long time to come. This will no doubt be the case until 
some able astronomer, with the will and perseverance of De- 
launay, shall undertake its complete revision. This question 
should now be looked on as a purely sctentific one, and its de- 
finite solution should be undertaken. The theory should not be 
patched up by guesswork to fit the observations, but should be 
carried out with the utmost rigour. This 1s a problem to which 
a young and able mathematician may well devote his life, and we 
must expect its solution from some such clear-headed devotee of 
science. Several of the planetary theories need a new investi- 
gation, and some of them are already in the hands of able 
astronomers, That of mercury is especially interesting in con- 
nection with the intra-Mercurial planets, rm it is to be hoped 
that Leverrier’s theory of this planet may soon have a careful 
revision. 

Again, among the secondary systems, the satellites of Jupiter 
and Saturn offer many interesting questions to the astronomer. 
At present the ‘satellites of Jupiter demand a more complete 
theory and new tables of their motions. Corrected elements of 
these satellites may be required for reducing observations of their 
eclipses, and for deriving a new vali of the constant of aberra- 
tion, These satellites form a peculiar and interesting system, 
and their theory is so complicated that the labour of correcti 
their elements and forming new tables would be great, but sti 
vaithin the power of a persevering astronomer. The recent dis- 
covery of connection of comets with streams of meteors has 
given additional interest to cometazy astronomy, and there is 
plenty of hard work to be done in reducing®observations, in 
computing perturbations, and in deducing the best orbits of the 
comets, The periodical comets have another interest, since they 


. It 
seems to be probable from different reasons, such as the consi- 
deration of the light of the , that there must be matter 
spread throughout the celestial spaces; but the only heavenly 
body,that has directly given us information on this subject 
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js Encke’s comet, which has a period of three years and a 
third. For a long time the motion of this comet was very com- 
pletely compited by Encke, whose calculations show very stro 
roof of a resisting medium, These calculations were continu 
b Von Asten, whose early death prevented him from finishing 
his work, and the theory of this comet is left in an unsatisfactory 
condition. It is very desirable that the motion of this comet 
should be completely investigated, and although the method of 
the special perturbations of the elements followed by Encke is 
probably the best that can be used, still in such a case it would 
well to apply various methods. Here again, on account of 
the frequent returns of the comet, the labour of computation is 
very great, and probably would be enough fully to occupy the 
time of one astronomer. The interesting questions connected 
with the motion of this cqmet ought"to induce some one to under- 
take this laborious work, and these questions are so important 
that two or three astronomers might well be employed on its 
theory. 

The methods of astronomy have now become so well esta- 
plished that the future advancement of the science is assured, 
especially since long intervals of time give an increased value to 
observations. Yet we may hope for improvement in instruments, 
for the introduction of new methods of observing, for better 
trained and more efficient astronomers ; and perhaps also the 
rapid advancement of the physical sciences may furnish us with 
new and more powerful meth@ds of investigation, There is an 
intimate relation between the instrument-maker and the astro- 
nomer, and they should understand each other better than is 
generally the case. It may seem a small matter that the divi- 
sions of a circle, or of a scale, should not be too finely or too 
coarsely cut; that the reading scale should not be placed in an 
inconvenient position, and that the illmmination of the instrument 
should be carefully studied, and brought under the control of the 
astronomer ; but these are really essential points, and, if not, 
rightly arranged, are certain to weary the observer and to impai 
the quality of his work. Such mistakes will not be remedied 
until the makers better understand the uses of an astronomical 
instrument, and have correct ideas of the end to be attained. 
Since our American opticians have placed themselves at the 
head of their craft, we may hope that our instrument- 
will do likewise, and that they will soon be able to furnish us 
with the best instruments of precision. 

There is one point to which astronomeis should give more 
attention, and from which we may reasonably hope great 
advantages to astronomy may come; and that is to the selection 
of sites Tor new observatories, Itis possible, perhaps probable, 
that our instruments may be greatly enlarged and improved, and 
that important discoveries at improvements in the manufacture 
of optical glass may be made ; but it seems certain that we have 
within easy reach very decided advantages for astronomical work 
by the choice of better positions for our instruments. Very few 
American observatories have been established for the purpose of 
doing scientific work, or with much thought or care for their 
future condition; but generally they are built in connection with 
some college or academy, and are the uct of local and tem- 
porary enthusiasm, which builds an o tory, equips it with 
inshuments, and then leaves it helpless. The atmosphere that sur- 
rounds us, and its sudden changes of temperature, are the great 
obstacles to the good performance of a telescope; and the larger 
the instrument, and the Mgher the magnifying power, the more 
serious are these hindrances, Now, with our present means of 
travel, we can easily place our instruments at an altitude of eight 
or ten thousand feet, and above a large part of the atmosphere. 
In this way we may be able to do with small instruments what 
at common altitudes can be done only with large ones ; and when 





possible it is always better to use small instruments, sinte they gga 


are more easily handled, and are relatively stronger and better 
than large ones, Uniformity of temperature be secured by 
seeking locations in the tropical islande ot on@®asts like that of 
California, where the ocean winds keep. the femperature nearly 
uniform throughout the year. At great altitudes we may secure | 
a clearness of vision that would be of the. greatest value in the 
examination of faint objects, and by this means, and Wy perse- 

ing and continuous observation, interesting discoveries may 
ade.” It is a matter of course that, except in the case of 
comets, the future discoveries in astronomy gill belo 
and delicate objects; but these are interesting, and should not be 
neglected. A uniform temperatura which secures good defini- 
tion, and steady i of the stars, is fog accurate 
determinations of position, and for all meagurements of pre- 
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This condition is especially important in such work as 
that of stellar parallax, the determination of the constant of 
aberration, and wherever the yearly change of temperature may 
act injuriously. In the selection of better sites for observatories 
I think we have an easy means of advancing astronomy. 

As this science grows and expands, it will become more and 
more,necessary to study the economy of its work, in order that 
astronomers may bestow their labours in the most advantageous 
methods, and may rid themselves of all cumbersome and time- 
consuming processes, The m&nner of publishing observations 
has already been much abbreviated, and improved I think, by 
some of the European astronomers, and this change seems 
destined to become universal. As the positions of many objects 
are now well known, the need of printing all the details of the 
observation, such as the trangits of the PSs, the readings of the 
micrometers, &c., is very slight ; and this printing may be safely 
abandoned, Even this change will lead to a great saving in the 
time and cost of printing, But this will necessitate a more 
complete discussion of the work, and a more careful examination 
of the instruments ; things to be desired, since they tend to lift 
the observer out of his routine, and make him a master of his 
business. There are objections to this change, and some of 
them are real, such as the importance of publishing a complete 
record ; but this is overestumated, I think, since the origi 
records ought always to be referred to in case of doubt ; agd 
other objections are factitious, suth as the need of publishing 
a large and showy book in order to impose on the public, 

We may hope also for improvements in theoretical astronomy, 
and for the better training and preparation of students of this 
science, I know that it is sometimes said that theoretical astro- 
nomy is finished, and that nothing more can be done. Such 
assertions come from professors who are old and weary, or from 
those young men who tire out early in life; but they are wrong. 

elhe improvements that Hansen has made in the theory of 
perturbations, and Poinsot’s study of the theory of rotation, show 
what careful vestigation may do, and assure us of further pro- 
gress, It must be confessed that some of the astronomical work 
done in our country bears evidence that the astronomers did not 
understand the correct methods of reduction, and much of it 
shows evidence of hasty and ill-considered plans. This is per- 
haps a natural condition for beginners, but we trust that it has 
been outgrown. An actual need for the astronomical students of 
our country is a good book on theoretical astronomy, similar to 

Pontécoulant’s work, in which the whole subject shall be pre- 
sented in a complete form, such as we find in the ‘‘ Mécanique 
Céleste,” together with an account of the improvements made by 
Gauss, Poisson, Hansen, and others, There 1s no Amencan 
book of this kind, and the English works are too partial, designed 
apparently to fit the student for college examinations, and not to 

ive him a complete knowledge of the science. Such a book has 

Éardiy been attempted in our language, unless that of Wood- 
house may be an exception, and it may be a long time ın coming, 
since it requires a man qualified to do the work, and will involve 
dv expense of labour in the preparation and of cost in publishing 
such as few are willing to incur. In the mean time it is far 
better for the student to go directly to the writings of Lagrange 
and Laplace, of Gauss and Poisson and other masters, rather 
than to spend time in reading second-rate authors who endeavour 
to explain them. And generally this will be found the easier 
way also, since the student avoids the confused notions and 
symbols, and the grotesque expressions and egotism of small 
men, and is lifted into the region of ideas and invention. 

. In presenting his exposition of the nebular hypothesis, which 
has since become so celebrated, Laplace says: “‘I present this 
hypothesis with the distrust which everything ought to inspire 
that isnot a result of observation or of calculation.” It is a 
singular fact that, among all the writings on the nebular hypo- 
thesis, I have ngver seen a reference to this presentation of it by 
its most di ed advocate; and yet this is the true spirit 
of scientific astroflomy, Laplace did not wish to exempt his 
own theeries from crticism, and neither should any one. In 
astronomy there is no final human authority, no synod or council, 
but simBly an appeal to reason and observation, If a theory or 
a discovery be true, it will stand the test of observation and of 
calculation ; af false, it must pass away to that Miltoflien limbo 
where so many have gape and are going. The question 
is sometimes asked, Of what use is astronomy? and the reply 
gen made is that it hasaconferred great benefits on naviga- 
tion on commerce, since it is by means of his astronomical 
knowledge that ty sailor determines the position of his ship on 
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the ocean, There is a treth in this reply, but it is only partial. 
The great value of astronomy is that ït is really a science and 
that it has broken the path and led the way thibugh which all 
branches of science must pass if they ever become scientific. It » 
is the spirit of honest, unrelenting cliticism, and of impartial 
examination, that finally eliminates error and awards to every 
one his just due, that es astronomy hononraBle and attractive A 
and st is by cultivating this spirit that astronomy copfers its chief 
benefit, for it is this that shall break in pieces and destroy alt 
false assumptions in science and in philosophy. 





‘SCIENCE IN NORWAY 


WE have received several publications from Norway of 
ve scientific interest 
Vyt Magasin for Naturvidenskaberne, 
(Kristiania, 1880.) 

In this number of the Norwegian ‘New Magazine for 
Natural Sciences” Herr Hansen continues* his description ot 
the annelids yielded by the Norwegian North Saa Expedition 
of 1878, to which he appends drawings of his own of all the 
rarer forms.—Herr L. Schmelck gives the results of his analysis 
of sea-water obtained in the same voyage within and near the 
Polar circle. The water was taken at variou®depths, and was 
obtained from a stratum intermediate between the surface and 
the bottom by means of an apparatus devised for the purpose by 
Herr Tornoe.—~Herr Brogger and Reusch’s observations on the 
character and Iécalities of Norwegian apatite, which originally 
appeared in 1875 in the Zeitschrift d, deutschen geologischen 
Gesellschaft, are here translated into Norwegian byethe authors, 
who have made various additions to thelr paper, which is 
illustrated with numerous drawings,—In a paper on the Lepi- 
doptera of Norway by W. M. Schoyen the author draws 
attention to the number of new forms added to this branch of 
the Norwegian fauna since the publication, in 1876, of Siebke’s 
list of the insects of Norway. The number given at that time 
for the lepidoptera was 934; it is now raised to 1,019. The 
writers own contribution to these is 38 hitherto undetected 
Norwegian species, the habitats and characters of which he 
deseribes. 

Kort Fremstilling af de Norske Rursteders Uduikling, &c.' 
Ved Axel Lund, M.D. (Kristiania, 1880.}—In this brochure we 
are reminded that Norway, from her geognostic character, is 
naturally deficient in thermic springs, and we are shown that ti} 
recently the water-cure—taking the words in a comprehensive 
sense to include the use of waters internally and externally—was 
unknown in the country. In fact even now the Norwegians 
stand exceptionally low in the scale of water-using nations, al- 
though an encouraging change in this respect has been manifested 
of late years by the establishment of mineral and sea-bathing 
places in various parts of the kingdom. These Dr. Lund de- 
scribes at great length, giving the analysis of the waters yielded ° 
by the few springs that have been opened, and the amount of 
salt present in the sea-water at the various marine stations, with 
the medical reports of each and the mode of treatment adopted. 
In the last respect the only difference that we observe from the 
system generally followed at German baths is that at the sea- 
bathing establishment in the Sandefjord, a small species of 
Medusa is used to excite local irritation in cases of cerebro- 
spinal, rheumatic, or neuralgic affections, by g the animals 
rapidly over the p-rts affected. To Dr, Thaulow, the founder 
of the baths at the Sandefjord and at Modum, the Norwegians 
owe a large debt of gratitude as-the first of their countrymen 
who drew public attention to the paramount importance of baths 
as a hygienic agent. Sweden has long been in advance of Nor- 
way in its appreciative comprehension of the curative value of 
mineral and sea-waters; and from Dr. Lund the reader will 
learn all that there is to learn in regard to the water-establish- 
ments, springs, and baths of the sister kingdom, while he may 
also er some information ecting similar iæstitutions in 
the Danish dominions. In conclusion, we may observe .that 
some of the new#y-opened ‘Norweglan water-cure establishments, 
as that of Modum, lying in!the midst of pine-woods, and the 
sea-bathing places on the Sandefjord and Kristianiafjord, offer 
numerous attractions to foreigners in respect to salubrity of air, 
beauty of position, and moderate cost of living. 

Knudsho, eller Fyeldfloraen. J.B. Barth. (Kristiania, 1880.) 
—Herr Barth, who is well knowh for his animated descriptions 
of the natural scenery of his country, and his lively narrative of 
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the adventures of a sportsman in Norway, supplies us in the 
present sketch with a comprehensive résumé of the flora of the 

jelds, ‘The spot he has chosen for his point of observation is 
the double-topped hill Knudshö; near Kongsvold, well known 
to the botanists of other countries, as well as to those of Norway, 
for its exceptionally rich and v@ried Alpine flora. Here may 
gathered the rare Artemisia norvegica ; the gentinns, nivalis 
and glacialis ; ẹsome of the less common i numerous 
species of Carex and, Salix; and some Alpine forms, as Kod- 
resia caricina, Chaimaropes alpina, which are not found else- 
where so low down ;ewhile here, too, the collector will find close 
at hand a number of sub-Alpine and south-Norwegian plants of 
rare occurrence in other parts of the country. Herr Barth, 
himself an enthusiastic botanist and a tised collector, never 
fails to give the local and ordinary Norwegian name of the 
plant he describes, in addition to its scientific designation ; and 
thus supplies foreigners with very valuable and much-needed 
information, the want of which often proves to be a matter of 
great inconvenience ig stud the flora of a foreign country. 

Om Grantorken og Barkbii J. B. Barth.—In this little 
pamphlet the Author, who is one of the first authorities in 

orway on questions of forestry and arboriculture generally, 
explains his reasons for differing from the opinion commonly 
received, that the dgsiccation and ultimate death of the Norwe- 
gian spruce (Abies excelsa) are due to the attacks of Tomicus 

raphus (Bostrychus Dpagraphess), which is usually regarded 

as the most pernicious of all the insect-enemies of the Comferæ. 
Herr Barth does not dispute the fact that this beetle is to be found 
often in L numbers on trees affected by abnormal drying up, 
whether still standing or cut down; but, in his opinion, although 
disease in the tree may be the cause, it is not the result of the 
presence of the Tomicus, which he believes to have absolutely 
no effect on the condition of the bark. According to this view 
the numerous agents employed in Germany and elsewhere to 
eradicate this beetle have no result but waste of labour and 
money ; the only remedy against the drying up of the bark being 
a more scientific mode of clearing forests, in which the trees 
often perish either through overcrowding, or more frequentl: 
through reckless felling, by which cold blasts are allowed to f 
directly on the interior, Herr Barth’s views are in opposition 
to those of the majority of the working foresters of Germany 
“and Scandinavia, but his extensive acquaintance with home and 
foreign forests, his great practical experience, and his reputation 
as a naturalist, entitle them to all possible respect, although it is 
not to be supposed that his plea for the innocuoumess of the 
Bostrychus typographus will be admitted without much sifting of 
the evidence, seeing that this insect is generally believed by 
German foresters to have been the cause of the destruction of 
the forests of the Harz Mountains, when between 1780 and 1790 
two million trees died of desiccation, 





SPECTROSCOPIC INVESTIGATIONS! 


AS I bave stated in my former communication,? all che- 
tically related elements exhibit a homology of spectra, 
the various spectra of the elements of a group differing solely 
in the manner in which their groups of lines are shifted towards 
one end or other of the spectrom, 

In a comparative investigation on the alkaline earths, I have 
arrived at conclusions which may explain these remarkable 
analogies in chemically-related elements. 

I have now the honour of laying before the Academy a brief 
account of my investigations; on another occasion I shall report 
on this subject more fully. à 

Tf the spectra of the alkaline earths g produced by & jar- 
spark in a hydrogen-atmosphere,® s a are obtained which 
show „the homology of the spectral lines very beautifully. The 
spectrin of magnes1um cannot be compared with the spectra 
obtamed in this manner, because it does not contain the less 
refrafgible lines. However, without the jar, or employing a 
smaller battery and a smaller induction-coil, it appears that in 
the spectra of calciam and strontium abl lines ing the 1ed and 
yellow disappear, and the spectra which become visible are 
remarkably similar to those of magnesium. 

* By G Ciamician, in Sits, Ber. der k. Akad. der Wist., Vienna, Vol. 
ixav Hefti 

3 “Ueber dio Spectren der chemischen Elemente und ihrer Verbin- 
dungen t (vol. Ixxvi. chapter 1i , October, 1877). “Ueber den E:nfluss der 
Dichte und der Temperatur auf die Sfectren von Dampfen und Gasen.” 
(vol lxxviu chapter u , October, 1878 ) 

3 With four of mx medium Bunsen’s elements and a great Gaife’s induc- 
fion coil giving a spark of 10 centimetres. 
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Comparing the less refrangible of the spectrum of the 
alkalins earths, which are only oie visible by increased 
temperature with the less refrangible half of the entire oxygen 
spectrum, we find the remarkable fact that these two halves 
of the spectra show a decided resemblance or homology. 
From this we may conclude that she spectrum of the groups of 
the earth-alkak metals is composed of the rum of magnesii 
and of that of the less refrangible parts of oxygen, 

In order to determine the real importance of these remarkable 
analogies—it being known that the atomic weights of um, 
strontium, and calcium are capable of being com of the 
atomic wee of magnesium and oxygen?—I found it ne 
to analyse the spectra of combinations, which are not saturated, 
but behave as compound radicals,,afd thus most resemble in 
chemical behaviour the simple radicals or elements. 

Hitherto I have analysed cyanogen and carbonic oxide. The 
cyanogen spectrum comprises two portions, one of which is the 
homologue of the nitrogen spectrum, the other the homologue 
of the less refrangible part oF the carbon spectrum, 

Also in the carbonic oxide spectrom there are present the 
well-known gor of carbon appearing as bands, and displaced 
in the red field there are several lines homologous to those of 
oxygen. Therefore the same relation exists between the spectra 
of nitrogen and carbon, and between the spectra of cyanogen, 
carb6n, and oxygen, and carbonsoxide spectrum, which prevails 
between the spectra of magnesium and oxygen and the spectra 
of the earth-alkali metals. : 

One can go further and say that in general the homology of 
the spectral lines of chemically-related elements is in all proba- 
bility based upon the circumstance that the elements of such 
natural groups conform to the laws of Mendelejeff on atom- 
weights, and consist of identical components. 








UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CampripGE—The Science Lectures at Cambridge this term 
include Prof. Liveing on the General Principles of Chemistry, 
and on Spectroscopic Analysis; and Prof. Dewar on Physical 
Ghemistry. One of the demonstrators will give demonstrations 
in Volumetric Analysis ; and Mr. Scott, assistant to Prof. Dewar, 
will give a course of demonstrations in Elei Organic 

emistry. For permssion to carry out special investigations in 
the Unwwerslty laboratories application should be made to one of 
the Professors. 


Lord Rayleigh will lecture on Galvanic Electricity and Electro- ` 


Magnetism in the Cavendish Laboratory; Dr. Schuster will 
lecture weekly on Radiation ; Mr. Glazebrook will give an ele- 
mentary course of demonstrations in Electricity and Magnetism ; 
and Mr. Shaw will give demonstrations on the Principles of 
Measurement and the Physical Properties of Bodies, Courses of 
demonstrations are announced for the Lent Term on Heat and 
Advanced Electricity and Magnetism ; and for the Easter Term 
on Light, Elasticity, and Sound. 

Mr. W, J. Lewis will lecture on the Silicates, in the (Mine- 
ralogical Lecture-room. 

Mr. F. M. Balfour will give elementary and advanced courses 
on the Morphology of Invertebrata, with practical work. Prof. 
Humphry will lecture on theeOsseous System ; Prof. Hughes on 
the Principles of Geology, with Field Lectures ; Prof. Latham 
on Oa averse Prof. Newton on Invertebrata ; Prof. Stuart 
on Mec . 

It is to be hoped. that something may be done this term to 
relieve science students in the matter of Greek, and to encourage 
French and German studies, for want of which there is so mach 
hindrance to science, as well as literature. The Sedgwick Geo- 
logical Museum, with money accumulating, must still wait, we 
suppose. Will the Museum be ready for 1900? 

. Sedley Taylor will lecture on the Acousti® of Music in 
the Cavendish Laboratory. 


SCIENTIFIC SERIALS . 
eins dela Soh d’ Anthropologie de Paris, tome iil. fasc. 2 
(1880).—M. Robin, Inspecteur primaire du Départemeat de Loir- 
eteCher, has laid before the Societyehis schepgfor obtaining 
important anthropplogical measurements by the help of teachers 
of schoo. The proposed questions, With a full description of 
the various appliances by which such measuremengs coud be 
1 Jt is, namely, a4 + 16 = 40 (calcium), 24 + 4 X x6 % 88 (strontium), 
and 24 + 17 X x6 = 136 (barrum? s $ 
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taken, have been submitted to the consideration of a spectal 
commission,—M. J, Parrot’s paper on the development of the 
brain in infants, considers the subject chiefly in reference to the 
modifications of colour which the medullary substance undergoes, 
~The present number of these Bulletins gives M. P, Broca’s 
remarks on his ‘‘goniomeétre flexible,” of the various parts of 
wĦich drawings are appended: M. Harmand makes the inter- 
esting communication that some Cambodian inscriptions, hitherto 
undeciphered, have been foynd by Prof. Kern, of Leyden, to 
be Sansknt, written in Kawi and inga characters,—M. 
Vinson suggested that fixed rules should be drawn up for the 
transcription of foreign words, and should form part of the 
official anthropological instructions provided for travellers and 
explorers in savage countries. His suggestion has been accepted. 
—In addition to the article*alreadyreferred to on the flexible 
goniometer, these Bulletins contain several papers fiom the pen 
of the late M, Paul Broca, which wul be read with the more 
interest as being among the last of his communications to the 
Society ; these aie his post-mortem rts of the appearances 
presented in the thorax of a young Zulu girl, with his remarks 
on a retrogressive anomaly in the aorta of girl; a Cescription 
of the appearances of the cranium of the assassin Prévost, more 
especially with, reference to the assumed importance of the 
protuberance between the occipital and parietal, to which 
Gratiolet applies the term caigéte, and which he 1egardseas a 
simian character. M. Broca considered that in the interests of 
physical science it would be desirable that greater facilities 
should be afforded to scientific men for obtaining the heads of 
those who die in public prisons, asylums, &c. Finally we have 
the report of M. Broca’s remarks on the case of an illiterate boy 
of eleven, possessed of extraordinaly powers of calculation, 
and evincing surprising facility in extracting cube-roots. The 
consideration of this case gave additional interest to the discus- 
sion that had been iaised at an earlier meeting, in regard to 
Galton’s observations on the vision of serial numbers.—M. 
Mouditre has drawn up a monograph on the women of Cochin- 
china, in which he has embodied the results of six Ts’ 
laborious anthropological researches. The three races of Anna- 
mites, Cambodians, and Chinese, of which the Cochin-china 
population is composed, were severally studied.—M. Bertillon 
gives the results of his comparative analysis of the. statistical 
tables of suicides for France and Sweden. The results show 
singular accord between the two countries, and the author con- 
siders himself justified in maintaining that they establish the two 
following laws :—-1. That widowers commit suicide moré fre- 
quently than married men. 2, That the existence and presence 
in the house of children diminishes the inclination to suicide both 
in men and women.—M. René de Semallé gives a comparative 
table of the mean 1 of the generations of mankind, based 
on the genealogy of the reigning and other princely families in 
Europe. From these it would seem that the period of thirty 
years, which in common parlance is accepted as that of a genera- 
tion, very closely corresponds with the means obtained from 
these genealogical data,—M, F ignier gives the result of hia 
exploration of the double tumuli found at uy, near Rheims, 
among a large number of other graves in which only one individual 
had been interred, Where these graves have escaped earlier 
spoliation, the human remains and the broken fragments of orna- 
ments found in them would appear jo show that the individuals 
buried together were of different sex. M. Fourdrignier has made 
an interesting discovery of the several parts of two conical casques, 
The fragments of these singulaı head-coverings were extracted 
from two of the double graves, and, according to their discoverer, 
they belong to a Gallic race of the pre-Roman period, and must 
is om have closely resembled the modern German “ Pickel- 
ube, 


SOGIETIES AND ACADEMIES 

i PARIS 
Academy of Sgiences, October 4.—M. Wurtz in the chair. 
M. Perrier ted a Compte rendu of the determinations of 
longttudes, latitudes, and azimuths in Africa under his direction, 
at Géryville, Laghouat, Biskra, and Carnage in 1877 and 1878, 
with a description of instruments and methods, Inthe ex e 
of signals it possiblæto calculate the mean retardation of 
transmission of a si piney an aerial conductor, from chrono- 
graph to chronograph, fow distances co betweene414 km, 
Saas ¢me The mean velocity of, propagation was found 
about 40,000%km. At this rate an electric signal would go 
round the earth in a second, —Military and geographical explo- 
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ration of the region coftprised between the Upper Senegal and 
the Niger, by M. Panic. A Government, expedition under 
Commandant Desbordes was to start on theth, Cammandant 
Derrien having charge of the to phical department. They 
go to St. Louis, and make their to Bafoulabé, at the con- 

uence of the Bafing and the Babhoy. Here they construct 
their first fort, and organise escorts and convoy, with a view to 
a general triangulation of the region between B; bé on the 
Senegal, and Dina and Bamakou on the Niger. The railway 
contemplated would run from Medina® by Bafoulabé and 
Fangalla, to the Niger.—Qrder of ap ce of the first vessels 
inthe spike of Lepturus subulatus, by M. Trécul.—M., de L s 
presented the “ Bımensual bulletin of the Inter-oceanic z 
or September.—On utilisation of the crystals of lead-chambers, 
by MM. Girard and Pabst. The crystals offer an abundant and 
economical source of nitrous acid, and the authors have been 
able to prepare -on a large scale, the dinitric bodies, amidoazo- 
benzol and nitroalizarine, by making the nitroso-sulphuric acid 
act on the corresponding amidi derivatives, or aniline 
and alizarine. But the crystals can dhly be employed in 
presence of a quantity of sulphuric or nitric acid (preferably 
the former) sufficient to prevent their decomposition by water.— 
Observations of Faye’s comet made at the Observatory of 
Florence - Arcetri, by M, Tempel,—On some thermometric 
questions, by M. Crafts. It*is very prob@ble that the least 
change of volume of a thermometer is accompanied by a e 
of the coefficient of dilatation.—On the decomposition of salts 
by liquids, by M. Ditte. The laws of dissociation by heat 
which apply to decomposition of salts by pure water and by 
saline or acid solutions, apply also to decomposition by alcohols, 
and probably in general to decompositions of #ilts by the wet 
way, whatever the solvent.—On the physiological action of 
Conium maculatum, by M. Bochefontaine. Conine diminishes 
or abolishes the physiological properties of the nervous centres 
before acting like curare on the ‘‘nervo-muscular junctive sub- 
stance” (Vulpian). In the dog and frog it at length abolishes 
the nervous excito-motricity if given ın sufficient quantity, and it 
is fatal for batrachians as well as for mammalia, Hemlock then 
megy act like curare, but it has additional physiological effects,— 
Floral dimorphism and staminal petalody observed in Convolvulus 
arvensis, L,; artificial production of this latter monstrosity, by 
M. Heckel. Petalody 1s the effect of ‘direct fertilisation long 
continued. The autogamic process in plants as in animals (but 
in a longer period with the former) has the result of altering the 
organs of reproduction and leading to absolute infertility. 
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SCIENTIFIC WORTHIES 


= XVI. —RICHARD OWEN 

Ane time-honoured sayings there is none the truth 

of which comes more frequently home to the scientific 
worker than that which reminds him that a prophet is not 
without honour save in his own country and among his 
own kin. Its very truth would seem to make it short of 
impossible for us to take full cognisance of our own Scien- 
tific Worthies. The subject of this notice, still in hale 
strength, though now in full years and full of honours, is 
however in a’ very great measure an exception to the 
above proverb. ° Foreign men of science and foreign 
countries when they came to offer him their rewards 
found him already decorated. That a hfe abounding in 
labour, some of the results of which will remain as the 
heritage of mankind, was ‘not undeserving of human 
recompense the following lines will abundantly show. 

Richard Owen was born on July 20, 1804. He matri- 
culated in the University of Edinburgh in ‘1824. Entering 
Bartholomgw’s Hospital the following year, he took the 
diploma of the Royal College of Surgeons in 1826. In 
1825 he visited Paris, making the acquaintance of Baron 
Cuvier. On the completion of his medical studies Mr. 
Owen settled down to practise in Serle Street, Lincoln’s 
Inn Fields. While at Bartholomew's Hospital he had 
been one of Dr. Abernethy’s dissectors, and in 1828, on 
Dr. Abernethy’s suggestion, he was employed at the 
College of Surgeons to make the catalogue of the 

" Hunterian Collection in that institution. Mr. Clift was 
the Conservator of the College Museum at this time. 
The first catalogue of the invertebrate animals in spirits 
was published by the College in 1830, and in the follow- 
ing year appeared the memoir on the Pearly Nautilus 
(Nautilus pompilius), with some excellent drawings from 
the author’s pencil. 

The Zoological Society of London had been at this 
time in existence for some years, but up to 1830 it can 
scarcely be said to have had any scientific life. Some few 
of the then Fellows determined it should be otherwise, and 
after some little opposition the Council of the Society 
allowed the formation of a committee of science, who 
were further permitted to publish their own Proceedings. 
The first meeting of this committee was held on November 
9, 1830, at which Owen read a paper on the anatomy of 
the Orang-Utan. It is not without interest to note that 
at the next meeting, held December 28, 1830, a letter was 
read from Vaughan Thompson, mentioning his discovery 
of a metamorphosis in Crusta@ea. From 1830 to the 
present date the contributions to the Transactions and 
the Proceedings of the Zoological Society of Mr. Owen 
kave been both numerous and important, and for many 
years he Was the unpaid prosector to the Society. He 
also at this period read severak papers gn pathological 
subjects before the Medical Society of St. Bartholomew’s 
and the Medical and Chirurgical Society of London, one 
of the most remarkable of which was that descubing 
the anatomical results of the ligature of the internal 
iliac artery, by Dr. Steven’, at Santa Cruz in 1812. 

In 1834 a Chair of Comparative Anatomy was founded 
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for Mr. Owen at St. Bartholomew's Hospital. In the 
year 1835 he published an account of a remarkable 
nematoid worm foimd living in the muscles of the human 


body (Zrichina spiralis), and giving rise to a serious and 


often fatal disease called trichinosis, since, unfortunately, 
too well known, In 1834 he was elected a Fellow af the 
Royal Society, and in the same year was appointed.the 
first Hunterian Professor at tke Royal College of Surgeons. 
This chair he continued to fill until 1855. Mr. Owen, on 
succeeding his father-in-law, Mr. Clift, as Conservator of 
the Museum of the College of Surgeons, gradually retired 
from professional pragtice, an@aftera short time devoted 
himself exclusively to scientific pursuits. Of the thirty 
years during which he worked at Lincoln’s Inn Fields, the 
last twenty were mainly spent in the study of comparative 
anatomy. A very rapid survey of the immense amount 
of work accomplished by him during this period will not 
be without interest. The catalogue of the physiological 
specimens in the Hunterian Collectiom consists of five 
quarto volumes, which were published by the Council of 
the College of Surgeons ‘between 1833 and 1840. The 
catalogue of osteological specimens is contained in two 
quarto volumes published ın 1853, and that of the Fossil 
Vertebrates and Cephalopods in three quarto volumes 
published in 1855. 

The great work on the study of teeth was issued 
between 1840-1845. In preparing the drawings for thig 
work Prof. Owen was threatened with an’ attack’ of 
retinitis, and was compelled to commit the futher prepa- 
ration of the ulustrations to the excellent artists Lens 
Aldous and Erxleben. 

The well-known Lectures on Comparative Anatomy 
and Physiology appeared between 1843 and 1846. After a 
one-and-twenty years’ study of the homologies of the 
vertebrate skeleton, Prof. Owen's era-marking work on 
the “Archetype and Homologies of the Vertebrate 
Skeleton” was published. After having made a certain 
progress in comparative anatomy the eviderces of a 
greater conformity to type, especially in the bones of the 
head of the vertebrate animals, than the immortal Cuvier 
had been willing to admit, began to enforce on Prof. Owen 
a re-consideration of Cuvier’s conclusions to which for 
long he had yielded implicit assent. The results of these 
reconsiderations were successively communicated to the 
Royal College of Surgeons of England in the Course of 
Hunterian Lectures for 1844-45, and a sketch of his 
general views on the gubject was laid before the British 
Association at Southampton in 1846. In 1849 were 
published the memoirs “ On the Nature of Limbs,’ and 
“On Parthenogenesis.” The term “parthenogenesis ” 
was devised to replace a phrase somewhat cumbrous and 
incorrect, which was to this time applied to designate a 
phenomenon as interesting as strange. ` 

Nor was all this sufficient for the supergpundant energy 
of the Hunterian professor. The Paleomfological Society 
succeeded in enlisting his services fpr a series ef mono- , 
graphs of British fossil vertebrates, and during this period 
were published a memoir on the “ Fossil Cheloni&n Rep- ` 
tiles of the Purbeck Limestones and Weajden Clays”! 
(1853), the various supplemenés to which date from 1859 
to 1879; “@n the Fossil Reptiles of the London Clay” 
(1849, 1850), the portion of this memojr relating to the 
Chelonia was in pagi written by the lateePrbf. Bell; “On 
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the Fossil Reptiles of the Cretaceous Formations ” (1851). 
A remarkable series of papers on the Fossil Birds of 
New Zealand and on some Fossil Mammals of Australia 





also about this date appeared in the Transactions of 


the Zoological Society, and a very elaborate memoir on 


the great American Megatherium in the PAilosophical 


Transactions. 


But even amid a scientificactivity that rivalled that of 


his great friend Baron Cuvier, Prof. Owen had the energy 
to devote some time during these thirty years to the more 
direct benefit of his fellow men. He was appointed one 
of the Commissioners to ingyyire into the Health of Towns. 
This Commission sat during 1843 "and 1846. A special 
report from his pen on the sanitary state of his native 
town, Lancaster, appeared in 1848, and the improved 
sewage of that town with a new water supply on the un- 
intermittent system followed. He was appointed as one 
of the Commissioners on the Health of the Metropolis, 
1846; 1848, and again on the Commission on the Meat 
Supply in 1849; as the result of this latter Commission 
it will be remembered that the” famous market at Smith- 
field was suppressed, and the large Cattle Market was 
transferred to Islington. 

Prof. Owen was also one of the Commissioners for the 
Great Exhibition of 1851; Chairman of the Jury on Raw 
Animal Products applied to Food and Manufactures, 
and Vice-Chairman of the Jury for “ Les Substances Ali- 
mentaires” in the Great Exhibition of Paris in 1855, 
Labours so abundant were not without reward. In 1842 


the Royal Society conferred on him the Royal Medal for 


his memoirs on the General Economy of the Monotremes 
and Marsupials. In 1846 the same society decreed to 
him the Copley Medal. In 1851 the King of Prussia 
sent to him the “Ordre pour le Mérite” In 1852 her 
Most Gracious Majesty assigned to him a residence in 
Richmond Park, and in 1855 the Emperor of the French 
bestowed on him the cross of the “Légion d’Honneur.” 
The old Universities of Oxford, Cambridge, and Dublin 
conferred on him honorary degrees. The Royal College 
of Surgeons of Ireland made him an Honorary Fellow, 
and most of the learned societies of Europe and America 
numbered his name on their lists of Honorary or Corre- 
sponding Members. 

Jobn Hunter had left behind him a veryabiding monument 
of his labours, some idea of which could now be obtained 
from the patient labours of the first Hunterian professor; 
but on terminating those labours Prof. Owen bethought 
him of yet another way in which he could make known the 
thoughts and works of he founder of philosophical surgery, 
which was, by the publication of Hunter’s original papers, 
Between 1793 and 1800 Mr. Clift, F.R'S., had sole 
chargeof the Hunterian collection and manuscripts, and 
during this period he had copied some proportion of the 
latter before they were removed from the Museum in Castle 
Street, Leicest&Q Square, by the executor, Sir Everard 
Home. & short time previous to Mr. Clift’s death he 
placed in Prof. Owen’s hands the whole of his transcripts 
of the Munterian ‘manuscripts, with an autograph state- 
ment of the, important fact, These were published in 
two volumes "in 1861, and thus, after an entombment of 

nearly seventy years, were added “to the common intel- 
lectual property of mankirfli.”’ 

ı Prof. Owes ei z pconnection with the Royal College of 
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Surgeons ceased in 1856, when he was appointed Superin- 
tendent of the Department of Natural History in the 
British Museum. He was the Lecturer on Palæoñtology 
at the School of Mines in Jermyn Street in 1856, and 
Fullerian Professor of Physiology in the Royal Institu- 
tion of Great Britain in 1858. 

When Prof. Owen entered on his duties atehe British 
Museum his attention was at once called to the sub- 


ject of the want of space, wherein to stpw the rapidly- 


increasing natural history collections. For several years 
already had Dr. Gray, to whom this Museum owes so 
much, urgently demanded additional space. In 1851, 
in 1854, and again in 1856, Dr. Gray implored for 
more room; scarcely half of the zoological collections 
was exhibited to the public, and their due display, he 
declared, would require more than twice the space 
devoted to them. Numerous suggestions wete made to 
remedy this state of things, but without avail Even such 
distinguished trustees as the late Sir Roderick Murchison 
and Sir Philip Grey Egerton, backed thouglIf they were by a 
large and most influential body of scientific memorialists, 
were powerless to obtain the least of the additions to the 
British Museunt which they had recommended—additions 
which long ere this date would have been overcrowded in 
their turn. The Government declined to carry into effect 
any alterations in the present building in Great Russell 
Street, preferring the alternative of a. severance of the 
Natural History Department from the British Museum. 
At this juncture it seemed to Prof. Owen to be unwise and 
indeed even wrong to hazard the safety and utility of 
these collections by persisting in the advocacy of a course 
which was futile, and having satisfied the then Chancellor 
of the Exchequer of the exigencies of the case, plans ' 
were obtained for a large new museum at South Kensing- 
ton which would afford a superficial space for display of 
the collections, systematically arranged, of about five acres. 
Prof. Owen’s report (1859) was approved of, but a vote 
on account of the new building was negatived by the 
House of Cominons. This led to the publication of a 
pamphlet by Prof. Owen, “ On the Extent and Aims of a 
National Museum of Natural History,” in 1862, and as 
a final result the Government obtained the ‘sanction of 
Parliament in 1872 to the erection at South Kensington of 
the magnificent range of buildings there just completed, in 
which in process of time the whole of the natural history 
treasures of the British Museum will be systematically 
arranged, 

For long the propriety of moving this collection from 
Great Russell Street was hotly contested, and as in other 
great questions the weight of authority could at one time 
be quoted as against the move. «Scientific men are however 
as a rule not often to beamduly swayed even by authority 
and they are generally philosophical enough to accept 
accomplished facts. In this immense building the State 
has provided ample accommodation, so far as space is 
concerned, for the present collections and for the probable 
increase of these : for another generation; and not content 
with this, there is in addition room enough for future 
generations if they feel inclined, to nearly double the 
available space, and thereby even add to the beauty and 
completeness of the whole structure, “In the obtaining of 
this splendid casket in which ¢o display Nature’s gems, 
Prof. Owen has seen accomplished one great object of 
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his life; and even those who,think it might have 
been better for science had their own peculiar plans 
been oarried® into effect, will hardly grudge Prof. 
Owen the palm of victory which he may have won 
from them. 

The necessafy and often arduous routine work required 
of Prof. Oyen as head of so large a department did not 
in any great meaguie diminish the extraordinary activity 
with which he from time to time published original works. 
Nearly a quartêr of a century has elapsed since he 
entered on his duty at the British Museum, and the 
record of his contributions to science during this period 
equals, if it does not surpass, that of the previous thirty 
years period. Among the more important of these we 
must notice: Memoir on the British Fossil Reptiles of 
the Mesozoic Farmations— Pterodactyles, 1873-1877; on 
the British. Fossil Reptiles of the Liassic Formations— 
Icthyosaurs and Plesiosaurs, 1865-1870; on the British 
Fossil Cetacea of the Red Crag, 1870; on the Fossil 
Reptiles of Sowth Africa, 1876; on the Classification and 
Geographical Distribution of Mammals, 1859; a Manual 
of Palwontology, 1861. The long list of papers published 
in the Proceedings of learned societies, to be found in the 
Royal Society’s invaluable Catalogue (numbering over 360), 
includes m&ny, the scientific value of most of which would 
have given an abiding fame to their author. It would be 
impossible here to give even a tithe of their titles, but we 
quote a few to show that Prof. Owen left few of the 
classes of the animal kingdom unnoticed :—On the Anda- 
man Islanders; on the Anthropoid Apes; onthe Aye- 
Aye; on the Giraffe; on the Great Anteater; on the 
Great Auk; on the Dodo; on the Afpteryx australis; 


«on Lepidosiren annectens; on the Argonauta argo; on 


Spirnla australis; on Clavagella; on Limulus poly- 
phemus; on Entozoa; on Euplectella cucumer and E. 
aspergillum. 

In 1857 he was elected president of the British Associa- 
tion for the Advancement of Science. In 1859 he was 
chosen one of the eight Foreign Associates of the Institute 
of France (in succession to Robert Brown). The King 
of Italy conferred on him the “ Ordre de St. Maurice and 
St. Lazare” in 1862. The Emperor of Brazil in 1873 
gave him the Imperial Order of the Rose, while in the 
same year the Queen conferred on him the Order of the 
Bath. In 1874 the Academy of Medicine, Paris, elected 
him as one of their Foreign Associates in succession to 
Baron Liebig. 

At an age when most “men have to cease from their 
labours, the subject of this necessarily brief notice works 
on. No better proof could there be of a spirit still young, 
than to witness the energy with which he has entered on 
the occupation of the new horge for natural history at 
South Kensington; and who will not join in the hope 
that he may live to see its treasures arranged in an 
orderly sequence, In this sketch we have presented 
Prof. Owen as one eminently qualified to take high rank 
among our Scientific Worthies. What niche in the 
temple tof fame he may permanently octupy is perhaps 
better left to a generation removed from our own to 
determine. To us it would seem as if a double portion of, 
the spirit of Cuvier had without doubt fallen upon Owen, 
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Insect Variety: its Propagation and Distribution. Treat- 
ing of the Odours, Dances, Colours, and Music in all 
Grasshoppers, Cicada, and Moths ; Beetles, Leaf-Insects, 
Bees, and Butterflies; Bugs, Flies, and Ephenere@,s and 
Exhibiting the Bearing of the Science of Entomology on 
Geology. By A. H. Swinton, Member of the Entomo- 
logical Society of London.” (London, Paris, and New 
York: Cassell, Petter, Galpin and Co. No date.) 

Wes Mr. Darwin published his ‘ Descent of 

Man” in 1871 non-enfomological readers were 
first made acquainted with à host of interesting facts 
connected with the various sounds produced by insects, 
the different colours in the two sexes, with their corre- 
sponding senses, emotions, and habits, so far as these 
bore upon the question of sexual selection. As in so 
many other cases Mr. Darwin’s volume was the means of 
attracting the attention of working entomologists to this 
interesting field of observation, which’ has since been 
aŝsiduously worked by Dre Fritz Muller in Brazil, while 
in this country Mr. Swinton has for many years devoted 
himself to its study, both by personal observation and by 
collecting together the scattered observations spread over 
the entire lterature of entomology, the result of his 
labours being embodied in the present volume. 

No more interesting or instructive subject could be 
found for a great entomological work. The author 
appears to have spared no pains in the collection and 
elaboration of his materials. The book is full of original 
observations, and carefully drawn tabular statements of 
facts. It is copiously illustrated with roughly executed 
but characteristic figures; and the writer is evidently a 
man of wide information and some literary skill. But 
notwithstanding all these points in its favour, the book— 
except as a mere collection of facts—is a disappointing 
one. The arrangement is frequently defective; the style 
is often so vague and high-flown as to be actually unin- 
telligible; while whenever an attempt is made to generalise 
the facts adduced, the writer appears to have no definite 
views of his own, or if he has is quite unable to convey 
them to the reader. A few examples will serve to illus- 
trate the several merits and defects here pointed out. 

In discussing the combats of male msects as tending 
towards a selection of powerful males from which to 
continue the race, our author well remarks that the law 
of the prior appearance of the males subjects them also 
to all atmospheric and other influences, ‘rendering them 
inured to manifold terrestrial strife previous to propa- 
gating their kind.’ This is a good observation; but 
what is probdbly a more important function of the early 
appearance of the males is, that the females showd not 
have to wait long in order to be impregnated and thus be 
exposed to the dangers of destruction, gwing to their 
usually slower flight and consequent Mefencelessness, 
before their great duty of oviposition has been sgfely per- 
formed. . 

The remarkable discovery by Dr. Fritz Muller 8f scent- 

eproducing organs in a variety of Brazilian butterflies, is 
here supplemented by an accqunt of the numerous cases 
in which analogous organs, often of *fery varied kinds, 


who has raised for himself, a monument of work that is | hav@ been found in moths, thbugh in comparatively few 


truly stupendous. 


instances has any odour been actually dgtected. * It may 


A 


n~, 


580 





however very possibly exist even though quite imper- 
ceptible to us. Most of these organs occur in male 
insects only, whereas it is undoubtedly the case that the 
males discover the females at great distances, and we 
should therefore anticipate that the latter would have the 
scent-producing organs, the former the sense-organ 
capable of perceiving the odour. The investigation of 
this obscure subject is howeyer still in its infancy. 

Whether the antenne are organs of touch only or of 
some other sense 1s yet undecided, but the question might 
probably be solved by an experimenter as ingenious and 
persevering as Sir John@.ybbock. Mr. Swinton speaks 
of the male butterfly or moth “rufining over his partner 
with snuffing antenne,"’ but this is begging the question ; 
and the following observation, though interesting, does 
not throw much additional light on the subject: “One 
dull afternoon on the 4th of September during the wet 
season of 1879 my eye was arrested by the pretty dappled 
wings of a femaje of the large Magpie Moth who was 
flying most purposely from leaf to leaf along a hedgerow. 
She successively visited a reddtning bramble, a hawthorn, 
clematis, and guelder-rose, fruitlessly touching over their 
glandular surfaces with a quick alternate vibration of her 
black antenna, in search, as I at first supposed, of honey- 
dew. The crisping foliage of a thorny sloe finally arrested 
her, and seemed to confer satisfaction on her tactile per- 
ception ; for raising simultaneously her feelers and crawl- 
ing on to the centre of a leaf, she hung on at its upper 
surface, elevated her wings, and by curling her abdomen 
round its apex, began to methodically attach her oval and 
shagreened eggs to the underside close to the midrib. 
She could distinguish Souchong from Pekoe.” 

The account of light-giving insects is very unsatis- 
factory, the old theory of the light serving as a guide and 
attraction to the male being the only one given. Yet in 
the list of luminous insects appended to the chapter we 
find no less than six cases recorded in which larve or 
pupe are luminous, a fact which might surely have 
suggested a doubt as to the use of luminosity as a sexual 
attraction in the case of the glowworm and fireflies. 
There being so many luminous larve, taken in connection 
with the fact (not mentioned by Mr. Swinton) that glow- 
worms are distasteful to birds, renders it almost certain 
that Mr. Belt’s explanation is the true one, and that 
luminosity is, primarily, a warning of uneatableness, and 
is therefore a protective character, though it may of 
course, like colours, serve the purpose of aiding discovery 
and recognition by the opposite sex, ' 

The whole subject ef colour is treated with vagueness 
and indecision, and we find no systematic grouping of the 
facts mor any firm grasp of a principle by which to 
interpget them. The following characteristic passage will 
illustrate these deficiencies :—“ The attractive quality of 
insects’ colours from the foregoing appears nearly that 
presented to th¥human eye, and, utilised in sedentary or 
aerial digplay, originates phenomena of love and rivalry, 
battles, dances, and gregariousness in evident parallelism 
with thése evoked by music. But this attractive virtue, 
which must be considered as stimulative, does not resid@ 
especially in either sex, ag some at first sight might be 
inclined to assert’; for we find conspicuous ,coldrisation, 
though for the most part fistinguishing the males, S%me- 
times bf a specigs of inversion appearing in the females ; 
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the sexes also are oftgn very similar in hue. And the 
reason of this is that the females very generally attract 
the eager males by sedentary display, of which the moth 
kind affords notable instance’ Here we may remark the * 
paler hues of many heavy Bombycina females who exhibit 

on herbage, and the grey, white, or s&tiny shades of 

moths that repose on tree-trunks, sexually magked in the 

Gipsy Moth, who is rendered in measyre terrestrial by 

her limp wings. Others more or less apterous, like the 

Vapourers and Psychidée, owe what “little chromatic 

attraction they possess to their conspicuous cocoons,” 

There is hardly a sentence in this paragraph that is not 
open to discussion or that is not more or less inconsistent 
with some other sentence ; while the whole is completely 
neutralised by the succeeding paragraph which goes on 
to describe how the male moths are evidently attracted to 
their partners by odour, and not by sight at all! 

The chapter on the sounds produced by insects is 
crowded with interesting observations and is certainly of 
great value, yet here too we-meet with theesame looseness 
of remark and incapacity to see the importance of certain 
facts. Thus, we find the strange, and in the present 
state of our Isnowledge altogether unproved statement, 
that—‘In Lepidoptera music is in direct relation to 
colour, sound to beauty ;’? while the fact thaf the pupal 
form of some Hemiptera stridulate, taken in connection 
with many proofs that the sound is produced under the 
influence of fear, shows that in some cases at all events 
these sounds are protective rather than sexual; and this 
opens up a field of inquiry analogous to that of the 
diverse uses of colour, but which our author passes over 
almost without remark, : 

Among the smaller errors and misconceptions in the- 
volume we must note the statement that Darwin adopts 
the pressure theory of the formation of the bee’s cell 
(p. 58) ; the total misconception of the theory of mimicry 
(at p. 81); and the extraordinary account of tropical 
colour, certainly evolved out of the writer’s own conscious- 
ness, He says :—‘‘ In the Brazils, for example, all colours, 
whether of birds, insects, or flowers, are brilliant in the 
extreme. Blue, violet, orange, scarlet, and yellow are 
found in the richest profusion, and no pale faint tints are 
to be seen”! In the matters of Paleontology and glacial 
epochs the author’s authority is Mr. Page; but the subject 
is evidently beyond him, for he confounds the precession 
of the equinoxes with the obliquity of the ecliptic, and 
winds up with “glacial phenomena at the poles now 
exposed to the continuous action of cold interstellar 
space, with a collapsing in the earth’s superficies, giving 
birth to the ensuing wrinkling marked by earthquakes, 
volcanic action, and land depression, or vice versd,”’ 

We also notice many egrata, indicating some carelessness 
in passing the volume through the press. Dr. Falconer 
is called “ Faulkener ” (p. 15); anthropods is written for 
arthropods (p. 86); Leucanidz for Lucanidz (p. 99); 
Grophilus for Geophilus (p. r01); and Libuella for 
Libellula (p. 311); but the chief fault of the volume is a 
constant effort® at fine writing, which, combined with an 
inveterate obscurity of style, often renders it utterly im- 
possible to comprehend whatis meant. Scores of passages 
might be quoted illustrative of this peculiarity, but the 
following will serve our purpoge :— 

“ Dealing with geological chronology, the phenomena 
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of generic and specific yariation should also be applicable 
in explanatiomof certain ts and insects of constant 
. character, being discovered gonfined to various geological 
soils within the radius of their distribution, or to favourite 
haunts postulating more ghan simple dispersion from a 
centre, And the pale blue of butterflies frequenting lime- 
stone and ghalky downs need evoke no interference in 
the law of Seiten if the honeyed cowslips and downy 
oxlips over whosé leaves they flutter are, as reputed by 
Linnaeus and Psof. Henslow, specifically identical with 
the shadow-seeking primrose, and may be raised from 
the same root. So likewise the local feature of melanism 
may be regarded as not only manufacturing annual 
varieties, but as pervading the black, brown, and drab 
tribes of the Alpine, Arctic, and woodland faunas, and may 
give a reason for their dark trait of beauty.” 


We give up the above in despair of extracting its 
meaning, if jt has any; and cannot but regret that a book 
so full of valuable facts and good observations should be 
spoilt by constant efforts at philosophical disquisition, for 
which the tone pf mind of the.writer quits unfits him. 





WEAPONS AND POLITICS OF THE ANCIENT 
HINDUS 


On the Weapons, Army Organisation and Political 
Maxims of the Ancient Hindus, with Special Refer- 
ence to Gunpowder and Firearins. By Gustav Oppert. 
(Madras: Higginbotham and Co.; London: Trubner 
and Co., 1880 ) 


HILE pursuing my researches into ancient Indian 

history,” says Dr. Oppert, ‘I lighted upon two 
ancient Sanskrit manuscripts containing interesting infor- 
-mation on many new and important topics. One of them, 
the Nitipraka’sika, has been, I believe, up to now utterly un- 
known, and the other, the Sukraniti, though known to exist, 
has never been described and published.” The manuscripts 
relate to the weapons and military organisation of ancient 
India, a subject upon which fresh light was much needed, 
If for no other reason, therefore, they deserved to be 
edited and translated. But one of them at least also con- 
tains statements sufficiently novel and startling to claim 
for them a special hearing. If we may believe it, not 
only was gunpowder invented in India long before the 
days of Berthold Schwarz or Roger Bacon, but firearms, 
including both cannon and guns, were known and used, 
The guns were even provided with sights and flints. 
“The tube” of one of them, it is said in the ‘Sukraniti, 
“is five spans long, its breech has a perpendicular and 
horizontal hole, at the breech and muzzle is always fixed a 
sesame-bead for aligning the sights. The breech has at 
the vent a mechanism which, carrying stone and powder, 
makes fire by stnking. Its breegh is well-wooded at the 
side, in the middle is a hole, an angula broad ; after the 
gunpowder is placed inside, it is firmly pressed down with 
a ramrod. This is the small gun which ought to be 
carried by .foot-soldiers... A big gun is called (that 
gun) which obtains the direction of the aim by moving 
the breech with a wedge; its end is withut wood ; but 
it is to be drawn on cars. . . . The ball is made of iron, 
and has either small balls in its inside or is empty.” Dr. 
Oppert believes that the Nitipraka’sika also contains 
references to firearms, though the passages he quotes 
seem rather to refer to supernatural weapons or to fire- 
machines like those used by the Greeks of the Eastern 
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Empire. A work, too, which mentions the Hinds 
(“ Huns,” or Europeans) cannot be of the antiquity to 
which he would assign it. i 

Dr. Oppert seeks further support for the early use of 
firearms in India in a passage from a portion of, the 
Atharvaņarahasya, which he renders : “ the fire prepared 
by the combination of charcaal, sulphur, and other mate- 
rial depends upon the skill of its maker.” It is plain, 
however, that there is no necessary allusion to gunpowder 
in these words, much less to firearms. A quotation from 
Manu, in which fighting with “darts kindled by fire” is 
forbidden, is equally inconclusive. à ` 

The statements of the ‘Sukraniti must therefore stand 
by themselves. In spite of Dr. Oppert’s arguments to 
the contrary, itis difficult to admit that in its present 
form it can be earlier than the thirteenth century. The pro- 
hibition to use firearms in “fair” fighting would not account 
for the total absence of any reference to them in the law- 
books and epics and other literature of ancient India, and 
had they existed in the seventh century, or had the Hindus 
been acquainted with gunpowder at that time, we can hardly 
suppose that the fact would have remained unknown to 
the inquisitive Buddhist pilgrims from China who have left 
us accounts of their travels in the Peninsula. The Greek 
fire had nothing to do with gunpowder, and we do not 
therefore see why Dr. Oppert introduces it into the dis-, 
cussion, while there is no proof that the mtanjaniz or 
machine employed by Mohammed Kasim at the- siege of 
Daibal (A.D. 711) was propelled by gunpowder. The 
flaming thunderbolts launched by the Indians against the 
army of Alexander, according to the pseudo-Aristotle, 
belong to the region of myth, like the storms of lightning 
with which Herakles and Dionysos were received when 
they invaded India, as related in the romance of Philos-' 
tratos. Gunpowder may indeed have been invented in 
India, as Beckmann believed, but if so we want further’ 
evidence before we can admit that the invention was 
earlier than the twelfth or thirteenth century of our 
era. 

Among other interesting points noticed by Dr. Oppert 
are the (ideal) rate of pay received by the officers and 
privates of a Hindu army at the time the Nitpraka’sika 
was composed, and the identification of Manipura, the. 
capital of the Pandya kings, with the modern Madura. 
He also points out that the boomerang is well known in 
many parts of India, egpecially in the south, and that he 
himself possesses four wooden ones, besides an iron one, 
which he obtained from Pudukota, Two ivory ones, 
from the armoury of the late Rajah of Tanjore, are pre- 
served in the Madras Museum. The Tamil name of the 
boomerang is valai tadat, or “bent stick,” andeit is 
employed in hunting deer. It is one of the weapons 
described in the Nitipraka’sika under the name of dstara 
or “‘ scatterer.” 

e e. 


OUR BOOK SHELF . 


Lehrbuch der organischen Quatitativen Anglyse. Von 
Dr. Chr. Th. Barfoed. (Hopenhagep : Andr. Frest 
und Sohn, 1880.) 


° 
THERE is no branch of qualitative chemical analysis in 
such an unsatisfactory condition as that whfch deals with 
organic acids and bases. The plans on which examina« 
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tions in practical cremistry are generally conducted are 
probably largely to blame for this unsatisfactoriness, Exa- 
miners require a knowledge of the separation and identifica- 
tion of organic acids, in addition to the ordinary power of 
analysing a mixture of inorganic substances; one day is 
probably considered sufficient time to devote to the exami- 
nation. Candidates must make themselves acquainted 
with a few of the tests for grganic acids; they find these 
in all the text-books of analysis; they repeat the tests, 
and manage to stumble through the examination. The 
truth is that the detection of organic compounds, even 
when but a few of these are present, is far too complex. 
and difficult a process fer,repetition in the hurry and 
bustle of the examination-room’ Were all organic 
compounds omitted from the examinations in practical 
chemistry at the leading schools of medicine and science, 
we have no doubt that in a few years the processes for 
aa these compounds would be largely improved. 

We should strongly advise all students who wish to 

acquire just that amount of knowledge of organic analysis 
which may perhaps enable them to pass an examination 
not to procure Dr. Barfoed’s book, and as strongly advise 
all who wish to study this brangh of analysis in a thorough 
and accurate manner to procure the book, or rather that 
part of it which is now published, at once. The pub- 
lishers of this work announce that the book will be 
completed in three parts; if the second and third are as 
fully and accurately compiled as the first, the book will 
undoubtedly be the standard work of reference in the 
eos of organic E aS analysis, 
e The first part, extending to 192 pp., contains the more 
important acids, cellulose and starch. A full account is 
given of the properties and reactions of each compound 
so far as these are of value in qualitative analysis ; 
methods of separation, varying according to the conditions 
of complexity of mixtures, are also given. The book is 
not arranged after the ordinary plan of the text-books of 
inorganic analysis; it is rather a full and accurate store 
of information regarding the reactions of organic com- 
pounds from which the student may ‘select, materials 
according to the special conditions of the problem pre- 
sented to him, 

The work contains no preface or indication of the 
ground to be covered by the completed book; judgin 
however from the scope of the first part, the author woul 
seem to aim at presenting a complete account of the 
reactions of all those commonly occurring organic com- 

ounds which can, with a fair degree of certainty, be 
identified by qualitative analysis, 


A Synopsis of Elementary Results in Pure and Applied 
Mathematics; containing Proposttions, Formule, and 
Methods ne ae utth Abridged Demonstrations. 
By G.S. ,B.A. Vol. i Pp. xxiv. 256. (London: 
C. Hodgson and Son, 1880.) ° 


WE shall not enter upon any discussion as to the utility 
or inutility of such a work as the present, but simply 
confine ourselves to an account of its contents. It is not 
a work of yesterday, for the author tells us that it is 
compited from notes “made at various periods of the 
last fourteen years, and chiefly during the engagements 
of teaching.” Mr. Carr's chief aim has been so to arrange 
his matter that œe student may be assisted in the revision 
of bookwork, heñce he generally confines himself to indi- 

«cating thè main features of a proof or to a mere reference 
to the theorems by which the proposition is proved. To 
aid in this end he has employed a system of cross-re- 
ferences, each article being numbered progressively in® 
“large clarefidon figures.” _A feature to which the author 
rightly draws att®&etion is the compression he has attained 
without sacrificing clearness in his “last sectfon, in vhich 
in the space of twenty-four pages are contained more than 
the number of gropositions usually given in treatises on 
geometrical conics,” together with œar large figures, and 
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in most cases the demonstratione. This, we think, he 
has done well. This first part he dividés inte seven 
sections. The first contains » large collection of mathe- 
matical tables (Factor Tables, Values of the Gamma- 
function, and many other usefud and freqyently-recurring 
constants), in addition to an introduction on the C.G.S. 
system of units. Algebra is treated of in artécles 1-380; 
Theory of Equations, 400-593; Plane Tyigonometry, 600- 
859; Spherical Trigonometry, 870-910; Elementary Geo- 
metry, 920-1099 5 Geometrical Conics,® 1151-1267. It 
will be seen from the above numbering that there are 
breaks ; these have been “purposely made in order to 
leave room for the insertion of additional matter, if it 
should be required in a future edition, without disturbing 
the original numbers and references.’ It is obvious to 
object here that the new matter may not fit into the plan 
adopted in this edition. es ; 

Owing to causes which Mr. Carr names, the earlier part 
of his work contains a rather long list of errata; most of 
these are pointed out, but not all. The utility of such 
a work greatly depends upon its reliability for purposes of 
reference, and our confidence-is somewhat shaken when, 
on opening the work casually, as we did at p. 6, we find 
“logit = 1'4971499, log, = 0'6679358,"’ and this not 
corrected elsewhere. 

Having carefully read the whole of the text, we can say 
that Mr. Carr has embodied in his book all the most use- 
ful propositions in the above subjects, and Besides has 
given many others which do not so frequently turn a 
the course of study. The work is printed in a good bold 
type on good paper, and the figures are admirably drawn. 


Estudio ae ica ne Algunos Basalios de Cuidad- 
Real. Par Don Francisco Quiroga. (Madrid, 1880.) 


IN this memoir the author gives an account of the 
microscopic characters exhibited by the basalts of the 


volcanic district of the Campos de Calatrava, which - 


basalts he shows to have been erupted in Tertiary times. 
These rocks ap to belong to Dr. Bouicky’s classes of 
the Nepheline-basalts and the Nephelinitoid-basalts, in 
the former of which the nepheline is fully crystallised, 
while in the latter it exists as a glassy base in which 
crystals are beginning to make their appearance. The 
primary minerals of these rocks are nepheline, augite, 
magnetite, and olivine, which may be regarded as their 
essential constituents, and apatite and hornblende, which 
the author regards as accessory or accidental constituents. 
The second or derivative minerals are kaholite, 
hinsuite, and hematite, magnetite, serpentine, and ara- 
gonite. The memoir is illustrated by a coloured plate of 
rock-sections, . 


Il Binomio di Newton. Per Ignazio Cameletti. 7 pp. 
(Genova, 1880.) 


By performing the successive multiplications and writing, 
after the following fashion— 


(Ce aa mite (1 = I 








ext maa 
x+x 
xi} x3 = 3, 


. 
and so on, the author succeeds in an ingenioùs manner, 
by summation ef simple*series, in getting the successive 
coefficients of the general expansion, and so proves his 
theorem, which is— 


(a £3)" = a" pra — 1)... (1 f+ 1) y™—s pf 
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or the Binomial Theorem of Newton without having 
recourse to the doctrine of combinations. ° 
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LETTERS TO THE EDITOR 


[The Baditor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts. No 
notice is taken of anonymous communications. | 

[The Editor urgent; ts correspondents to keep their letters as 
ort ag pelle. The sureon his space is so great thai tt 
is impossible otherwise to ensure the ie pols even of com- 
munications containing interesting and novel facts.) 


Photofraph of the Nebula in Orion 


Dvurina the night of September 30 I succeeded in photo- 
phing the bright part of the nebula in Orion in the vicinity of 
o trapezium. The hotographs show the mottled appearance 
of this region distinctly. intend shortly to publish a detailed 
description of the negatives, They were taken by the aid of a 
triple objective of- eleven inches aperture made by Alvan Clark 
and Sons, and cayrected especially for the photographic rays. 
The equatorial stand and driving-clock I constructed myself. 
The exposure was fifty minutes, HENRY DRAPER 
New York, October 2 


e An Annelkian Entozoon 


WHILE examining the intestinal tract of Megaderma frons from 
the Gold Coast, I found coiled up spirally and adhering to the 
wall of the lower part of the ileum a ite about half an 
inch in length, On placing this under the microscope I was 
much surprised to find that it belonged to a class of worms (An- 
nelida), nofe of the species of which have hitherto been known 
as Entozoa, and further that I was unable to refer it to any of 
the orders of that class. 

On showing it to Dr. J. D. Macdonald, F.R.S., he quite 

d with my opinion that it represents a new order of Anne- 
lids, and is moreover disposed to consider it as a connecting- 
a hitherto wanting, between the Chefofoda and the true 

es, 

Rae specimen in question is about half an inch in length with- 

out distinct entation, except what is indicated by the per- 
. fectly regular disposition of the cephalo-somatic appendages— 
seventy-three pairs, extending from the anterior ost to the 
posterior extremity of the body—whereof those occupying the 
anterior attenuated fourth of the body are fin-like lamella, 
apparently branchial, with a single unarmed mouth not provided 
with a proboscis, with the intestine spirally coiled round the 
sarian tabe and terminating inferiorly at the posterior extremity 
of the . 

Mecadehben rons, the host of this remarkable annelid, is a 
species of bat of very peculiar aspect, which is apparently 
widely distributed throughout and restricted to the tropical parts 
of the Ethiopian region, It belongs to a genus whereof one of 
the species at least is known to suck the blood of smaller bats, 
which it captures on the wing (see my ‘“‘Monograph of the 
Asiatic Chiroptera,” p. 77), and as all the species closely re- 
semble one another in structure, it is exceedingly probable that 
they have all much the same habits. 

though I found remains of insects in the intestinal canal of 

the specimen from which the above-noticed parasite was taken, 

yet there was also mixed up with them a e quantity of hair, 

not from its own body, but evidently (judgin m its micro- 

ic structure) that of some other bat on which very likely it 

been feedi It is also worthy of notice that the intestine 

of the parasite is filled with a reddish matter like the remains 
`of blood. 

I have handed over this v 
Macdonald, who will shortly publi 


figures. ‘ 
Royal Victoria Hospital, Netley, Octoter 7 


Mteresting specimen to Dr. 
a fall description of it with 
G. E. DOBSON 





Sounds made by Ants 


e 
From the very interesting remarks lately made by Sir John 
Lubbock regardin g the habits and capabilities of ants, I gather that 
he seems to consider them asa silent group. The modes of pro- 
ducing sounds among insects are as various as beautifnl, whether 
by internal or external agency. As a rule the larger animals 
produce sound by int means, ńe. voice, and insects by some 
external means. 
Among ants I know of two varieties or distinct kinds, a black 
and brown, that make a concerted noise loud enough to be heard 
e . e 
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by a human being at twenty or thirty feet distance, and which 
sound is produced by each ant scraping the horny apex of the 
abdomen three times in rapid succession on the dry crisp leaves 
of which the nest is usually composed, 

The nolse made by a single ant is sufficiently loud to be heard 
ona very dry leaf if attention is directed to it, and no doubt by 
this means of a vibrating medium they can without speciaf audi- 
tory organs communicate with each other. I had the honour of 
first discovering that the great @/ygale stridulans made a noise ; 
the apparatus by which it was produced was discovered and fully 
described by Mr. J. Wood Mason of the Indian Museum, and 
I should be glad if I am the means of making a simular dis- 
covery regarding ants, pareys (so-called) meke a noise 
which is audıble—if put on cgi per—by sw shaking 
the whole body, and sich to wam aa other by this means: 

Sapakati, Sibsagor, Asam, August 20 S. E. PEAL 


———- 


Faraday Exhibiting Ghosts 


Mr, J. INNES Roaers’ communication on a ‘Spectre of the 
Brocken at home” reminds me of a passage in Dr. Bence Jones's 
‘Memoir of Faraday,” vol. i. p. 422. 

Faraday’s niece, Miss Reid, thus writes’: ‘(One evening a 
thick white mist rose and completely hid ev ing before us. 
About ten o’clock my uncle called me into his room to see a 
spectre, He placed the candle behind us as we stood at the 
window, and there, opposite to us, appeared two gigantic 
shadowy beings, who imitated every movement that we made,” 

Ardchapel, N.B., October 16 W.S. : 


Ice under Pressure 


In reply to C. A. M.’s letter of last week I would make the fole 
lowing remarks :—Ice is not an exceptional substance, for mercuric 
chloride has also given experimentally the same results, and 
though I have not yet had the opportunity of submitting other 
substances to the same conditions, yet I conclude from other 
experiments that all the bodies which I have so far investigated, 
and which are of the most varied description, will also exhibit 
the same phenomenon, As I have not yet published my detailed 
results, I do not wish at present to enter more fully into the 
subject, but I may say that the influence of pressure in the 
present case is not of the same kind as that referred to by 
C. A. M, as occurring in the text-book named, for the following 
amongst other reasons. From Prof. Thompson’s prediction 
and Sir Wm. Thomson’s experiments it resulted that the 
melting-point of ice is lowered by pressure, and lowered in 
proportion to the pressure, whereas in my experiments, at any 
rate so far as I have at present seen, we do not vary the melting- 

oint by diminishing the pressure, but we prevent the substance 

m melting at all, If the pressure be increased even but 
slightly above the critical pressure, the ice melts at its ordinary 
melting-point. The influence of pressure ın this case is not one 
of degree varying with the amount by which the pressure is 
reduced. The two cases are, I consider, entirely different, and 
are not contradictions, Similar remarks would probably apply 
to paraffin and spermaceti, though these are bodies which have 
not come within the e of my experiments. 

Firth College, Shefe, October 6 Tuos, CARNELLEY 





e 
A Peat Bed in the Drift at Oldham 


In NATURE, Yol. xxii. p. 460, there is a letter by Mr. Jas. 
Nield, giving an interesting description of unique, or, nearly 
unique, appearances in the boulder clay near Oldham. It 
appears that this glacial deposit has one or more beds of 
peat, or fragments of peat, intercalated along with it at 
various depths, leading to the inference at the clay had 
been stirred up and the fragments of peat had in some 
manner been mixed with it. That peat bogs, Br surface e 
black peaty mould, had existed at no greet distance is a 
conclusion forced upon us, and that the action of ice afd snow, 
eprobably during a subm had mashed up the clay and dis- 
tributed the peat amongst it. The boulder clay, anti the scratched 
mountain sides, and the travelle@l fragm of rock, do not 
extend over the whole of England. It used to be said by 

oldfists that the effects of a sevefe Arctic climate could not be 

etected south of a line drawn across the coftntny frome London 
to Bristol; by which it was inferred that all*whe land north of 
that line had been under*water, ibject to the,influences of mow 


. 
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and floating icebergs, and all the country South of it above water 
and clear of those influences. Since then the large granite 
boulder on-the shore of Barnstaple Bay, estimated to weigh ten 
tons, has been brought more prominently under our notice by 
Mr. W. Pengelly (Zrans, Dev. Assoc. vi. 211), and several 
others by Mr. T. M, Hall (/d. xi. 429), discovered by excava- 
tion. AH these are travelled blocks, and probably ice-borne, 
Many attempts have been made by ardent and intelligent students 
of late years to detect fs of Placial action further south, and 
even to the shores of the British Channel, but hitherto with 
doubtful success, There lies on the greensand of Haldon, near 
Exeter, and on the Blackdown Hulls, stretching away towards 
the south-east corner of the county of Devon, a stratum of tough 
yellow clay full of white flint®, mostly gngular, About Haldon 
and eastward over Pitminster and Churchstanton, many white 
quartz rounded pebbles, foreign to the accompanying beds, are 
met with, Faither south, between Honiton and the sea, this 
stratum of flınts and clay in some places is seen to be from forty 
to fifty feet thick, and the best section of it is in the gravel pits 
near the cliff on Peak Hill, on the west of Sidmouth. By some 
persons this deposit has been regarded as the thinned-ont edge of 
the plastic clay formation, contaming the remaining flints of the 
washed-out chalk, still found more perfect at Beer Head, a few 
miles east, Whether it was this, or whether it was a boulder 
clay, so called, it is well to remark* that, though thickest on tHe 
fiat tops of the hills, it seems to lap down over.thcir sides, as if 
it had-been deposited after the valleys and the elevations had 
come to their present conformation; and at two places at least to 
be visible in the valley of Sidmouth—one under the great blocks 
of breccia in the orchard near the brook on the Boomer or 
Boughmoor Estate, and the other on a subordinate hill in a 
field, at about 200 yards from Jenny Pime’s Corner, walkin, 
gown the new road towards Cotmaton, and on the right-han 
side. Most of this latter patch of clay and flints was dug away 
-two or three years ago to assist in forming the rew road. 

When engaged in making certain trenches and excavations on 
the top of Salcombe Hill in 1879 for archeological purposes 
(see Proceedings Soc. Antiq. Lon. viii, 209) it appeared that the 
yellow clay, to the depth of two or three feet, was not so much 
encumbered with flints as deeper down. But whilst thus engaged, 
what struck me as rather strange was that numerous fragments 
of black peat were more or less generally but irregularly distri- 
buted through the upper two feet; and bearing in mind Mr. 
Nield’s letter, I have in my foregoing remarks been trying io 
lead up to this point. The cases may not be similar, but they 
are worth comparing. The land on the top of the hill at this 
place still bears its wild growth of heath ane furze, and has never 

een subjected to the plough or to cultivation of any sort; so 
that the clay has not been disturbed by the hand of man. It is 
too soon to say that this capping of clay and fimts is of glacial 
origin ; but some of the indications that have suggested the idea 
may be observed in the section in the gravel pits on Peak Hill, 
especially when fresh dug down. They are: (1) that no hori- 
zontal bedding is visible, as there would be if the deposit had 
been made in a large body of undisturbed water ; (2) lhat, on 
the contrary, waving and distorted lines are sometimes very 
in, one instance of which I carefully sketched and coloured in 
anuary, 1875; (3) and that the long axes of the embedded 
flints do not as a rule lie horizontally, #& they would necessarily 
do if they had settled at the bottom of a sea or pond, just as an 
egg will he on its side, and not on its point, but they are distri- 
buted through the soft mass at all angles, as raisins he in a 
pudding that has been kneaded up together. œ - 

My object in this communication has been merely to compare 
the cast of the peat mixed with the clay on Salcombe Hill with 
the somewhat similar case occurring near Oldham. ' 

i e P. O. HUTCHINSON 
Old Chancel, imonth, Devon, October 4 








In NATURE, vol. xii. p. 51r, I find a letter from Mr. G. H. 
Mortonin which he expresses an opinion contrary to that ex- 
pressed by me (vol. xxi. p, 460), as to the age of the “ peat bed 
in the drift of Oldham.” The section therein alluded åo is fairly 
described by*him, but I am surprised that he should for an 
instant entertain tige belief tat the clay “has simply shpped 
down off the sand on to the of the peat ats lower level.” 
Had the clay slipped down we ought to have been able fo see 
some indicatiows gf the conjectured displacement, Let me say, 
however, that d my repeated visits to the place and my 
examinations of the section I have utterly failed to perceive any 
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trace of such indications, and, moreoves, Ido not remember that 
one person out of some scor¢s who have in presenot of the section 
pointed out to me the shghtest a ce of disturbance. There 
1s not a broken or crumpled line in the whole section, 

The peat bed, and indeed the whole of the section, is now, I 
am sorry to say, covered up; but in and about Oldham we have 
a large area covered by what I believe to be typical beds of the 
“Middle” and the bottom of the Upper Drift—alttrnations of 
gravel, pebbles, fine and coarse sand, the lattar showing lines of 
“current bedding,” and occasionally clay with boulders—in 
which many similar sections, but wanting in tht peat, of course, 
may be seen, and in which the position and surroundings of the 

quite forbid the possibility of ‘‘slipping.” The idea of 
the upper clay “having been excavated and thrown down” is, 
I think, too improbable to be seriously entertained, seeing that 
the surface-soil and subsoil on the top of it are of the usual 
thickness common to the neighbourhood. 

The “blue silt” alluded to by Mr. Morton as giving strength 
to his suspicions, I can assure him is one of ¢he supports upon 
which I rest my opinion that there has been no ce. 
Do I understand him to mean that the silt is the result of the 
washings of some passing stream? If so, let me recommend 
him to visit the railway cutting across the large peat bog a few 
miles from here, and known as the “Ashton Moss,” where he 
will find, at the bottom of a bed of recent peat, of from two to 
three yards in thickness, a thicker, but in every other respect a 
similar band of blue silt, upon which the peat rests throughout 
the length of tht whole cutting. This sult seems to have its 
equivalent in the ‘‘floor clay” which accompanies our seams of 
coal, Ibelieve that the removal of so much of the peat bed and 
drift deposits from the face of the excavation as has already 
taken place has served all the purposes of the “few hours 
digging at a right angle to the present exposure,” suggested by 
Mr, Morton. , i 

Perhaps a more complete acquaintance with the Oldham drift 
beds would bring Mr. Morton nearer to my way of thinking, I 
shall be glad to see him here again, and to assist him in making 
a wider, and more thorough examination of them, 
- 29, Radclyffe Street, Oldham, October 7 jaMES NIELD 





Temperature of the Breath 


Mz. MCNALLY has, it appears to me, missed the point of my 
observations on this subject. 

His own eriments, though they show a temperature ob- 
tained by breathing on a thermometer through silk, wool, and 
linen, considerably above the accepted temperature ofthe brea 
are by no means an exact repetition of mine, He only breath 
through four folds of the material for three minutes. I breathed 
through a much greater amount of material and for a longer 
time, viz, twenty to thirty folds tightly encircling the thermo- 
meter bulb for five minutes. i 

The temperatures I obtained were very much higher than 
those observed by your co ndent. Thusona warm summer 
day the temperature obtained on rising in the morning before 
dressing and before eating was 106°. In the afternoon, after 
playing a game of golf, when returning home by rail with all 
the windows open, the temperature observed was 107°, The 
same day, after dinner (without alcoholic stimulants), the ther- 
mometer rose to 108° when breathed on in the way described, 
The temperature of the air that day averaged 70°; Since then 
T have not obtained a higher temperature than 107°°5. , 

These temperatures were obtained by breathing through a silk 

ocket-handkerchief tightly rolled round the thermometer, but I 
fave obtained temperature$ nearly as high when the thermometer 
was wrapped up in cotton or woollen stuf. 

Mr. McNally asserts that the explanation suggested by my 
friend that the high temperature thus obtained was owing to-the 
heat evolved by the condensation of the aqueous vapour coit- 
tained in. the breath is ‘undoubtedly correct,” bufhe gives no 
answer to the ohyious objestion to this explanation, viz., that if 
the real temperature of the breath be, as stated in physiological 
works, 95° to 97°, condensation of the aqueous vapour in it 
would only take place as long as the material through which 
it is propelled was of lower temperature than the breath. 
‘When the material attained a higher temperature than 97° the 
aqueous vapour, in place of being condensed, and thus evolving 
heat, would be still further evaporated, and hence be a cause of 
reduction of temperature. 

The fact that Poolen clothing prevents chill after exercise has 

e . . 
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no bearing on the subject of the temperatures obtained 
breathing through octane pp bulb of a aes 
for no pne ha®yet observed that ops clothing will develop a 
heat greater than that of the Rody if covers, viz, 98°°5. 

The hygroscopic properties of different materials afford no 
explanation of the phenomena, for the power of materials to im- 
bibe-moisture vill not account for an increase of their tempera- 
ture by breathing through them. 

My specflations may be right or wrong; Mr. McNally has not 
shown them to be either. My facts are not the less true from 
being incompatible with ‘ascertained physiological truths,” for 
ascertained phys®logical truths arè only true so long as they are 
not controverted by other ascertained physiological truths. 

My experiments show that the temperature obtained by breath- 
ing on the thermometer in the manner described is higher when 
less caloric is abstracted from the surface of the body, lower 
when the surface of the body is losing more caloric. usong 
warm summer day my breath 1aised the thermometer to 108°, 
whereas to-day (a cold wet day) it only ae the thermometer 
up to 103°. oes not this seem to show that respiration is a 
means of getting rid of the superfluous caloric generated in the 
body, and that when this excess of caloric cannot be got rid of 


by the skin it passes off by.the breath? R. E. DUDGEON 
October 9 tn Si 
e at. 
Selenium 


As the only chance of being able’ ‘to transmit images of 
reflection thro a conducting wire, in fhe way sound is 
repeated to a distance by telephone, appears to lie in the 
preparation of a fairly arent sheet of metallic selenium ; 
it may tend to advance the subject if the difficulties experienced 
in dealing with this substance are mentioned. ` 

Selenium in its vitreous condition melts about 220° Fahrenheit, 
and can be drawn out between mica plates over a lamp, toa 
thin transparent red film, But heated for some time it turns 
black and granular, apparently absorbing hydrogen, then melts 
only at 423° F., and is brittle and intractable. Unfortunately 
itis only in this crystalline state that its power of conducting 
electricity appears, and varies with the light under which the 
selenium is p . ge 

in the mass, electrically conducting selenium is as 
compact as the hardest gas carbon, with ‘the shiny appearance 
and surface of graphite. How to reduce such a substance to 
any degree of transparency is lexing. By reducing it to 
fine powder, and subjecting the black selenium to severe hydraulic 
pressure between hot polished steel plates, tht desired effect 
might be produced. Selenium also dissolves freely in chloride 
of selenium, Se,Cl,, and precipitates slowly in a botyroidal mess 
of black selemum. It also separates in the crystalline form 
from concentrated solutions of selenide of potassium or sodium, 

There is some uncertainty as to whether a transparent sheet 
could be more easily obtained by the method of precipitation, 
than by mere mechanical treatment. But the investigation is 
one that requires to be carried ont with the aid of a fully 
equipped laboratory, and is beyond the: power of an ordinary 
experimentalist. 

o devise a successful: mode of :making a black substance like 
graphite at all translucent, requires. a distinct understanding of 
the reason why bodies are opaque. Something more than an 
explanation in general terms is needed before camera pictures 
can be resolved into electric currents, and again integrated upon 
a receiving plate, =~ Pe oe 

Perhaps some of the readers of NATURE may be able to 
suggest a method of dealirfg with selenium that will produce 
thin transparent sheets capable of cenductutg electricity. 

London, October 16 Pe Ba A. T. F.- 


fs 
* Dynastes Hercules 
* Tur reviewer of Ober’s ‘‘ Camps in the Caribbees” (NATURE, 
vol, xxii, p. 216) appears to doubt the story of the habits of the 
large Hercules beetle, Dynastes hefeules, givén by Ober on the 
authority of his spuide, It ıs neyertheless perfectly true, and I have 
myself witnessed the occurrence twice in this neighbourhood, where 
the beetle is not uncommon. ` In the first instance I noticed it on $ 
branch of Ochroma lagopus, and the second time on a species of 
Bombax, both very soft-wooded trees. The branches in each 
case were about three-quartefs of an inch in diameter, half an 


inch being formed by the wood. -In both cases I saw the per- 
formance of. the animal most..distinctly, just as described by 
ry e e 
e 


Ober’s guide, and I took not only a piece of the severed branch 
with me, but secured also the second animal, The noise is not 
‘so much produced by the cutting of the branch as by the open 
wings passing rapidly through the air during the rotation of the 
e. Ido not believe there is anything of a sexual call in the 
manceuvre. The beetle wants to get at the abundant juice of the ` 
young branches. It is called in this country aserradgr, i.e. 
sawyer, Golofa porteri, an allied insect of the same family as 
Leamellicornes, behaves in a similar way, but chooses of course 
thinner branches. A A. ERNST 
Carácas September 9 


What is Alrese? 


In the lange Encyclogdiie published by Diderot and d'Alembert, 
vol, xti. p. 224 (edit. in folio) there is mentioned amongst the 
substances used for poisoning water to catch the fish, Pherde gwon 
appelle PaLRESE. Littré has no such word, nor anything like 
it, nor indeed any other lexicographer I am able to consult here. 
I should be much obliged for any information on this name, or 
the plant referred to. . A. ERNST 

Carácas, September 9 


Rainfall of Sierra Leone 
° As‘ believe there is little account taken of this climate at 
home, and as perhaps it might interest you, I send you an account 
of one day’s rai this month, which is an excessive amount 
even for. Freetown, and equal to one-third the whole year’s 
rainfall for Dublin, I believe :— 


Rainfall registered in the Colonial Hospital, Freetown, 50 feet 
above Sea-level 








z Inches. 
From 6 a.m. to 4 p.m; September II 4. 6'35 » 
From 4 p.m. to 6 a,m. September 12 4°05 
Total in 24 hours eae 104 
Garrison House, Freetown, W. Humes Hart, 
September 16 5 Colonial Surgeon 
An Octopus 


I INCLOSE an account of an enormous octopus which was 
thrown on the shore at Kilkee, Co. Clare, in the last great storm. 
As strangers find my uncle’s hand very hard to read, I have 
copied his letter. 


Ardanoir Foynes C. G, O'BRIEN 


“ Saturday, October 9, 1880 
“Tam sory you were not at Kilkee when a great octopus was 


stianded on the sice of the reef on Thursday last. 
Its arms had been partially broken : there were eight of them, 
each as thick as a strong man’s upper arm, and eath each e 


were two rows of suckers like cupping-glasses, more than a 
shilling sizé in circuit, When; perfect, each of these arms must 
have been from twelve to fifteen feet long, and from the point of 
one arm to that of its opposite was a length of nearly thirty feet. 
The animal’s length from the insertion of its suckers to the end 
of its body must have been nearly twenty feet, perhaps more, 
Its mouth, like a parro®s beak, was as large as two joined hands 
of a large man with‘ the fingers outstretched. It weighed about 
4cwt. Its head was 14 inch in diameter, about three feet long ; 
its eyes of the size of the inner circuit of a breakfast-plate, A 
monster. Tht under colour that of the under side of g turbot.” 


—(From a letter of the Rev. R..J. GABBETT.) á 


’ 





SYNTHESIS OF CITRIC ACID 


AS we intimated last week, another rilliant synthesis 
has recently been accomplished in theedomain of 
organic chemistry. Messrs. Grimaux and Adam have 
succeeded in building.up the characteristic acid of lemons 
from glycerin. Glycerin may be regarded as trihydroxy- 
propane, HOH, and citric acid as hydroxypropane- 
tricarboxyillic acid, C,H (OHXCO,H jy o convert glycerine 
rinto citric acid it was therefgre necessary to replace two 
hydroxyl groups, and one hydrogen gtom, by the group 
CO,H (carboxyl). ‘This was done Sllows®:—By the 
action of hydrochloyc acid on glycerin, dichlorbydrin, 
oe b 
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CH,Cl—CH(OH)—CH,Cl 
was produced; this was oxidised by potassium dichromate 
and sulphuric acid, to dichloracetone, 
CH,CI—CO—CH,C], 
which, when acted on by concentrated hydrocyanic acid, 
yielded dichloracetone cyanhydrin, 


CN 
CH,CI—C . 
a <EH,CI 
H 7 
The acid corresponding to this cyanhydrin having been 
produced by saponifying with hydrochloric acid, the 
sodium salt of this acid, viz, e K 


CO,H 
cHyc-e¢ ep 
OH . 
was treated with potassium cyanide, whereby a dicyanide, 


CO,H 
CH;CN—CC GH CN 
$ H 


was produced, When decompased by hydrochloric acicy 
this dicyanide yielded citric acid, in all respects identical 
with that obtained from the lemon and other fruits. The 
generally accepted structural formula for citric acid, viz., 


CH. COCK ERG oH 


H 

js confirmed by the synthesis of Grimaux and Adam. 
Glycerin may be prepared from trichlorhydrin, 

CH,C1—CHC1—CH,C], 
which is itself obtained by the action of chlorine in day- 
light on propylenic chloride, 

CH,—CHCI—CH,Cl, 

one of the products of the chlorination of propylene, 
C,H, Finally this hydrocarbon, propylene, may be 
produced by passing a mixture of carbon monoxide and 
marsh gas through a red-hot tube. Inasmuch as carbon 
monoxide and marsh gas are easily built up from caibon, 
hydrogen, and oxygen, the synthesis of citric acid from 
these three elements is now an accomplished fact. 

In connection with this synthesis, it 1s worthy of remark 
that in the last number. of the Bern Berichte, Kekulé 
announces that he has been working at the same subject, 
but by a totally different method. Kekulés work is not 

« sufficiently advanced for him to say positively that his 
method of synthesis is successful, but he feels justified in 
saying that very probably the process adopted by him 
has resulted in the formation of citric acid. 

M. M. P. M. 


. 


e 
PLANTS FROM LAKE NYASSA AND LAKE 
TANGANYIKA 


MP- THOMSON, who has recently retuned from the 
expedition of the Royal Geographical Society to 
Centrad Africa, has brought to Kew a considerable col- 
lection of plants from the plateaux round Lake Nyassa 
and Lake Tanganyika. The plants from an elevation of 
6,000 to 8,000 E sea-level contain a large pro- 
portion of Capeand characteristically temperate types. 
mongstéhe formergare the well-known Drerama (Spa- 
raxis) pendula, Scilla rigidifolia, Buphane toxicaria (the 
great p@ison bulb of Natal and the Transvaal), a fine 
Moraa with along tube and bright purple flowers gs large 
as those of Jats fetidtssima, a Gladiolus a Pelargonium, 
e more than one spggies of Gnidia and 
a proteaceous shrub (probably Faurea, whicle extends to 
Abyssynia) with large heads of flowers. Of charactéris- 
-tically témperatg, types there are species of Gerantum, 
Rumex, Cerastium, Coalamintha, angl a Scabiosa, perhaps 
bna e 


elickrysum, and 


identical with our European and English S$, Columbaria. 
Upon the plateaux below 6,000" feet thg vegetation 
assumes a sub-tropical Sharacter. Here he met With a 
tree-fern of the genus Cyathea,*Agauria salicifolia, Hook, 
fil, an ericaceous shrub common to Bourbon, Madagas- 
car, and the Cameroons, represéntatives of Mimulopsts, 
Hibiscus, Clematis, Phyllanthus, Gerbera, Smithia, Aca- 
lypha, Pentas, Thunbergia, Buchnera, Striga, ® shrubby 
Spermacoce, a curious Loranthus withe broad leaves 
and tubular flowers densely clothed with yellow hairs, 
Hypoxis Villosa, sev fine Dombeyas, Vernonias, 
and Combretums, a genus of Hedysaree with flowers in 
heads like those of the hop, and a curious broad-leaved 
Euphorbia, with very large hand-like glands to the in- 
volucre. The specimens are well selected and excellently 
dried. It is probable that nearly all of them are in a 
condition in which their botanical position can be settled, 
and that although upon a hasty glance there do not seem 
to be any strongly-marked new generic. types, a good 
many of the species will prove new to science. The 


`| marked northern extension of the Cape flora at compara- 


tively high elevations in Central Africa is a fact of im- 

ortance. It quite supports the theory that that flora 
is of great antiquity, and that what exists of it at the 
Cape is only a survival from a period when it was probably 
far more extensively diffused, though perhaps less highly 
specialised. It is much to be deared that travellers in 

entral Africa would do all in their power to cqllect dried 
specimens of the vegetation of elevations above 6,000 feet. 





GRAHAM BELDS EXPERIMENTS IN 
BINAURAL AUDITION 


pror . GRAHAM BELL has published in the American 

(quarterly) Journal of Otology a memoir on some 
experiments relating to binaural audition, read by him 
last autumn at the session of the American Association 
for the Advancement of Science. Some of his obser- 
vations confirm the work of previous observers, but are 
of additional value in affording a more systematic examina- 
tion of some of the phenomena than has hitherto been 
attempted. The following summary of the results obtained 
by him will therefore be of some interest. 

When we close one ear and listen to sounds through 
the other only, there seems to be a onesidedness about 
them, as there is about objects perceived by one eye. 
When both ears are employed simultaneously a sort of 
stereoscopic effect of audition is perceived. Sounds 
assume a “solidity’’ which was not perceptible so long 
as one ear alone was employed. The difference between 
monaural and dinauraé audition is especially well marked 
when we attempt to decide by ear the /ocality of a par- 
ticular sound. Whatever power a single ear may possess 
of determining the direction ‘of a source of sound, both 
ears are certainly much more effective for this purpose. 

The following experiment, designed to produce arti- 
ficially the stereophonic phenomena of binaural audition, 
was therefore devised by Prof. Bell while in this country 
in 1878. Four telephones were arranged, as in the figure. 
The telephones A and B jp one room; Cand D in another. 
The mouthpieces of A and B were turned away from one 
another like the auricles of a person’s ears, and the 
diaphragms were about as far apart as the tympana of 
the two ears. The expectation was that a person holding 
c and D to his ears should not simply hear speech when 
any one was talking near,A and B, but that he should be 
able to perceive the direction of the speaker’s voice rela- 
tively to A and 8. In fact, the listeners cars were, as it 
were, electrically prolonged to A and B respectively. The 


“Sensations produced were decidedly novel; but not exactly 


such as had been expected. Using various sources of 
sound— ing, ringing a leud dinner-bell in various 
parts of the room, &c.—it was found that the Tocation of 
the sound could be determined to a limited extent. The 
. bg . . 
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ult was as follows : inmgine a globe, E, F, G, H, 
rior of which are the telephones A and BE; let E 
pe thetwo poles, and imagine the usual meridian 
es and parallels of latitude. Tt was found as the result 
: e experiments that the observer at c, D could deter- 
mine with tolegabl icy the Zatitude of a sound made 
near A, B, but th: d no idea whatever of its longitude. 
In a latergexperiment two Blake transmitters were em- 
ye r pl. ‘back to back at about five feet 
the open air. The receiving telephones 
the spealser could be observed. The 
ervation coincided with those already de- 
rder more closely to imitate the natural 
at of the ears the transmitters were then set so 
diaphragms were at 45° to each other. A sound 
at H here produced a feebler effect than one made 

tE; and after a few experiments the ear seemed to be 
able to distinguish whether the speaker were in front of, 
hind the*transmitters. Unfortunately the two 
were not equally sensitive, and the ear had 
omed to the slight inequality in the intensity 




































junds... Prof. Bell suggests that the 
yy deaf persons might be studied 
yssessed of normal hearing powers by 
osely using transmitters of unequal power, or by 
ducing artificial resistances into the circuits. 

; also occurred to Prof. Bell that the telephone might 
d a means of ascertaining to what degree the human 
rmally has the power of appreciating the direction 

For this purpose a nfmber of telephones were 

‘different parts of a summer-house, and were 
_with.a switch-board so that an interrupted 
rent from a.rheotome in a distant place could be sent 
ough gny one at will. „A person stationed at the 
iddle of the summer-house, with his eyes closed, and 
ding his head perfectly still,°was required to indicate 
point from which the sound seemed to emanate. The 
cated direction usually differed considerably from the 
> direction, and it was found that the observer soone| 
e to recognise each individual telephone by its par- 
lar timbre. To obviate this a single telephone was 
dn different parts of the summer-house during 
ice..of the observer. This was very laborious; 








































































nevertheless a long series of experiments w 
and their résults carefully set down in-a seri 
tables. Five young men were employed as obser 
power of each of their ears being previously ascertai 
by an independent test. The experiments thus carefull 
made and tabulated are still too few, and.in Prof. Bell’s 
opinion too imperfect in several respects, to admit of 
accurate generalisation ; but some deductions’ are: anmis- 
takable. The tables establish beyond dispute ( 
the perception of the direction of a source of sound is 
perfect by a single ear than by both ears; (4) they dis+ 
prove the idea that direction cannot be appreciated: b; 
monaural observation ; (c) they show that the directio 
sound is more accurgtely deffhed as it approximates, 
the axial line of the ears [this entirely negatives. Stein- 
hauser’s theory of binaural audition]; (Z) that the indica- 
tions are proportionately at fault as the true source is in 
any other direction, the angular error sometimes amoun 
ing to 180° when the source is 90° from the axial line! { 
the perception of direction is absolutely unreliable when 
the source of sound is at the nadir with respect to the 
observer. It should however be remembe : 
experiments thus made in an apartment reflexi 
Sound comes into play, amd partially vitiates any. 
deductions by introducing slight though unknown comp 
cations, i ue 
The method adopted by Prof. Bell to measure the 
relative hearing power of the separate ears was as 
follows :—Two flat coils of wire were placed upon a long 
wooden rod which passed through their centres. One of 
these coils, the “ primary,” was a fixture, and was put in 
circuit with a battery and a vibrating interrupter in 2 
distant room. The other coil, the “ secondary,” was 
joined up to a telephone. When placed close to the 
primary the induced current produced loud sounds ; the 
observer, holding the telephone to. -his éar; was r 
directed to slide the secondary coilaway from th 
until he ceased to hear anything. The distan 
the two coils was then measured. It-will be seen 
this arrangement anticipated to some extent the sonomet 
of Prof. Hughes. i 
We venture to hope that Prof. Bell will continue these 
interesting researches in this promising, and hitherto 
almost unexplored field. SPTE 








THE GEOLOGY OF THE LIBYAN DESERT 


J5 his very interesting anniversary address before the 
Academy of Sciences in Munich Dr. Zittel has brought 
together all the known facts concerning the geolog 
of the northern districts of Africa, in a manner whichis 
calculated to render the greatest service to his.fe 
workers in science. The address, with its accompan 
map and numerous explanatory notes, constitu d 
by far the best monggraph on North African 
which has yet appeared. The author not: only 
the works of the various travellers who have furnishe 
materials bearing upon the question, from Browne an 
Hornemann to Fraas, Rohlfs, and Schweinfurth, but wha 
is of far more importance, gives the results of Ris ow! 
accurate study of the rocks and fossils collected an 
brought home by recent investigators. The general 
results arrived at by Dr. Zittel are as follows. ey 
To the east of the Nile rises a jin a 
posed of highly crystalline rocks—graffite, dio 
hornblendic gneiss. The peaks of this range 
heights varying from 5,000 to 8,000 feet. eee ee 
The oldest stratified rocks of the district appefr to be 
of Cretaceous age. Lying upon the axis of crystalline 
rocks, and also covering wide tracts of cdéuntry to 
south of the Great Desert, is found thegNubian sands one 
t @eber din geologischen Bau der lifyschen Wiiste. (Festrede gehalten 
in der öffentlichen Sitzung der k, b Akademie der Wissenschaften tinchen 


zur Feier ihres einhundert und einundzwanzigsten Stigpiisstages. Von Drv 


Karl A. Zittel è ` 
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formation. Concerning the age of these sandstone rocks | appliances of an ordin&ry household. There remain to 
a considerable amount of controversy has taken place in | be described a few miscellaneous experiments before 
recent years, and they have been referred by different | concluding the subject. 4 . 
authors to the Triassic, the Jurassic, and the Neocomian . 

systems. The fossils found by Overweg and others, how- | SX SSS Wess 
ever, seem to leave no room for doubt that the real age of 
the Nubian sandstone is the Cenomanian, or lower 
portion of the Upper Cretaceous. 

Lying upon these sandstones are found great deposits 
over 600 feet in- thickness, consisting of dark green and 
grey, finely-laminated marls in their lower, and of white, 
earthy limestones in their upper part. These rocks con- 
tain many characteristic Upper Cretaceous fossils, such as 
Ananchytes ovatus, Ventricwtites, and Rudistes. These 
Upper Cretaceous rocks have been found not only 
forming the whole’southern margin of the Desert, but also 
rising above the sandy wastes in the hilly masses which 
form the oases. 

The deposits which underlie the greater part of the 
Sahara appear to be of Tertiary age and referable 
to the Nummulitic and Miocene periods, There would 
seem to be no sharp line of demarcation between the 
Cretaceous and the Tertiary deposits in this area, and in 
this, as in many other particular$, which are pointed out by 
Prof. Zittel, the North African formations of these periods 
remind us of those of [the Rocky-Mountain regions of 
North America. 

The older Tertiary deposits of Northern Africa are 
divided: by Dr. Zittel into two members, which he desig- 
nates the “ Lybysche Stufe” and the “ Mokattam Stufe.” 
In the lowest of these (the Libysche Stufe) a widely- 
opeens and very characteristic fossil is the Belemnite-like 

raphularia desertorum, Zitt., many nummulites and 
other well-marked Eocene fossils also occur, 

There appears to be still some doubt as to whether. the 
“ Mokattam Stufe’’ of Dr. Zittel should be classed as 
Eocene or Oligocene. ; 

In the northern part of the area various freshwater | „Many years ago Prof. Faraday observed that if two , 
and marine deposits are found which are now referred to | Pieces of ice are pressed against one another they freeze 
the Miocene. No less than sixty-eight forms of marine 
mollusca have been determined by Dr. Theodor Fuchs 
as occurring in these beds, and he is led to regard them 
as indicating a horizon not far removed from that of the 
Leitha-kalke of the Vienna basin. 

The several formations described succeed one another 
from south to north, this being the direction of the dip 
of the beds; their relations to one another are well 
illustrated in the map and sections which accompany the 
work, 

In the midst of the Beharieh oasis a mass of igneous 
rock is found rising through the midst of the Upper 
Cretaceous limestones. This rock has been studied by 
Prof, Zirkel of Leipzic, who pronounces it to be an ordi- 
nary plagioclase basalt, very similar in character to that 
of the Giant’s Causéway in Ireland, 

Over the whole of these formations the great mass of 
sands of the Desert gs spread, and rises in places into 
hills several hundreds of feet in height. 

In reading this address we cannot butefeel that Dr. 
Zirkel has made admirable use of the collections which 
Dr. Schweinfurth and others have placed in the museum 
at Munich ; and that by their careful study he has been 
enabled to clear up many of the difficulties which every 
one must’ Have @lt who has endeavoured to understand 
the geological structure of the great African continent. 

6 ° 
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PHYSICS WITHOUT APPARATUS" d 
° VIII. bs | = 
° J5 the preceding articles ©f this series we have shown í e 








_ how in every department of physics a large number 
of instructive experiments fnay be performed withouf the 
aid of any more fgrmal apparatus than the usual domestic 
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firmly together at the point of contact, even though they 


* Continued from p. sa. | may themselves be thawing at the surface. To this 
-. . 
. . e . . 
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peculiar property of ice,he gave the name of rege/ation. 
e trye explanation of this p 


From theoretical 


co. 


Rppesy was not at once 
iderations Prof. James 


Thomson was led to predict that the application of pres- 


sure to ice would lower the temperature of its melting- 
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a copper wire a heavy weight, It is found that in the 
course of a few hours the weight will have dragged the 
wire through the ice, as if it were no harder than a piece 
of cheese, yet that the ice has healed up as fast as the 
wire cut into it, and that it is still one solid block. This 


extraordinary fact can be accounted for in 
the following way. In the neighbourhood of 
the wire where it passes through the ice the 
pressures are nof uniform, for just below the 
wire the portions of the ice are under pres- 
sure, owing to the pull of the heavy weight, 
while immediately above the wire the ice is 
subjected to a sfess tending to draw the 
particles fsunder, or, in other words, it is 
subjected to a fu// or “negative pressure,” 
The pressure on the ice under the wire lowers 
its melting-point, and causes very small quan- 
tities of it to melt; these liquid portions 
immediately are squeezed out, and find their 
way round the wire to the space above it, 
where, the pressure being reduced, they again 
freeze hard. y 

Our next picture (Fig. 26) is a simple illus- 
tration of the principle of the diving-bell. A 
wine-glass is turned mouth downwards and 
plunged into a jar of water. The water rises 
up only a very little way into the mouth of 
the wine-glass, owing to the air which it 
contains. The deeper the wine-glass is 
plunged the more is the air compressed and 
the higher does the water rise in the minia- e 
ture bell. To compress the contained air into 


point, and cause it to melt even though as cold as, or ; one-half of its original volume it would be necessary to 
colder than, the usual “ freezing-point.” This prediction | plunge the wine-glass about thirty-four feet deep into water ; 
was afterwards verified by Sir William Thomson, who | for to halve the volume of the air inside we must double 
melted ice by subjecting it to great pressure. More | the external pressure. The pressure of the air is already 


tiful experiment on regelation which requires no specia] | that 
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recently Mr. James Bottomley has devised a very beau- | about fifteen pounds on every square inff, and to double 


essure requires the additional weight of thirty-four 


apparatus for its performance. A block of ice (Fig. 25) | feet of superincumbent water, for that js ¢he dépth at 
is placed upon a suitable support, and over it is hung by | which the water itself presses with a frce of fifteen 
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pounds on each square inch of surface. M. Tissandier, 
in describing this aope experiment in the pages of Za 
Nature, has suggested that a few imprisoned flies or other 
insects may without any cruelty or hurt do duty as divers 
within the miniature diving-bell, and afford proof that life 
can go on in the inclosed air even though below the 
surface of water. 

In speaking in a former article of the subject of inertia 
we mentioned the following familiar trick : a number of 
the round wooden “men” used in playing the game of 
draughts are piled up in a column one upon another. If 
the lowest one of the pile is dextrously hit with the edge 
of a paper-knife or o suitable article it may be 
knocked away from under*the otkers without overthrow- 
ing the others. Fig. 27 shows how the experiment is 
arranged, the narrow slip of wood which serves as the lid 
of the box being here used as the weapon. Beginners in 
science must not mistake the meaning of the term znertia 
as applied to matter. Matter is not in itself lazy or inert. 
But it possesses the property of mass, and to set mass in 
motion requires the expenditure of exergy. If we skilfully 

. 
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spend the en of the rapid blow upon the one draughts- 
man, it is knocked afvay before there is time for any con- 
siderable part of the energy to be impartgd to the others 
that are piled upon it, 


Anether simple experiment, depending partly upon the 


e~ inertia of matter and partly upon elasticity, is often shown 


as an after-dinner trick. Upon a linen tablecloth is 
laced a three y-piece between two pennies or other 
larger and thicRer coins. Over this an empty wine-glass 

e is placed and the le is how to get out the smaller coin 
without touching the glass. The very simple operation of 
scratchéng with the finger-nail upon the cloth, as shown 
in Fig. 28, suffices to accomplish the trick, for the little 
coin is seensto advance gently towards the finger until it 


has moved complgtely away from under the glass. The 
fibres of the linen Cloth arg elastic ; when you scratch with 
our -nail they are drawn gently forward until the 
rce of the® elasticity becomes too great and they fly 
back, to be oni 


more drawn forward, again to slip back, 
° . 
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and soon. While thd fibres are drawn forward slowly, 
they drag the coin with them to £ minute distance. But 
when the slip occurs {nd they fly backward, they do so 
very rapidly, and slip back uder the coin before there is ° 
time for the energy of their movement to be imparted to 
the coin to set it in motion. ®So the cotn is gradually 
carried forward over the surface of the cloth, 

We will next give a simple experiment which illustrates 
the principle that a substance which is wery weak in one 
direction may be very strong in another, the “strength” 
of the material (that is*to say, the refistance it offers 
before it will break) depending on the way in which a 
force is applied to it. It is possible to lift a decanter full 
of water by means of a single straw. To do this the 
straw must be bent as Fig. 29 shows, so that the weight 
comes longitudinally upon the straw. The straw is a 
very weak thing if it has to resist a force applied laterally. 
Lay a single straw horizontally, so thatthe two ends are 
supported, and then hang weights on to the middle of it: 
a very few ounces will break it across. But let the 
weights be fixed to one end of the straw, and the straw 
itself be hung downwards so that the pull is exerted along 
it, and it will support one of two pounds £t least. When 
bent, as in the inside the bottle, most of the weight 
is applisd as a thrust against the end of the straw; the 
bottle tilts slightly until the centre of gravity of the whole 
is below the point from which it hangs between finger 
and thumb; but in this position the sidqway thrust 
against the middle of the straw is very small, and the 
material is strong enough to stand the strain to which it 
is subjected lengthways. 


Lastly we ‘offer an illustration (Fig. 30) of an experi- 
ment known to every recent A can or jar containing 
water may be whirled round the head without spilling a 
single drop, provided the motion be sufficiently rapid. 
When a moving body is subjected to the constraining 
action of a force which acts, like the pull of a string held. 
in the hand, towards a fixed centre, the result is a motion 
around the centre of force. Were it not for the con- 
straining force the moving body would fly away at a 
tangent; and to the reaction exerted successively in all 
directions away from the centre the name “centri 
force” was formerly given. The water in the can, being 
heavy, is also subjected to this so-called centrifugal force 
as it moves around the fixed centre, and hence it does 
not fall out of the can while passing through the inverted 
position in the air if its speed be sufficiently accelerated. 





THE GERMINATION OF WELWITSCHIA 
MIRABILIS 


HAYING been supplied, through the kindness of the 

Director of Kew Gardens, with young seedlings of 
Welwitschia mirabilis, I have been enabled to draw 
some fresh conclusions as to the homology of the large 
leaf structures, which have hitherto been described as 
persistent cotyledons. It is true this description has 
been confessedly peovisional; ainos the process of germi- 
nation has not hithertogeen traced. 

The seeds germinate in a manner corresponding in the 


main with that described by Strasburger for Ephedra 
campylopoda (‘ Conif, und Gnet.,’’ p. 320). The radicle 
first breaks ough the testa, the point of OkA- 


tion depending apparently upon the position of the seed 
during germingtion. The cotyledons also break through 
the testa, but at a different point from the radicle. The 
cotyledons are two in number; in one case I observed 
three, one being smaller than the others. They free 
themselves entirely from the seed, and expand to a length 
of 1 inch to 14 inch, with a breadth of 4 inch, or rather 
more; it is possible, however, that they ma: by growth 
attain a larger size. The cotyledons when ded are 
green, though while still in the seed they are yellow. 

e e ` . z 
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Their form is linear, margin entire® glabrous. Each has 
two main fibro-vascular bundles parallel to one another, 
and twoeor mére lateral ones, algo parallel to these; 
‘they all give off lateral bundles which anastomose 
freely. e hypocotyledonary portion of the stem ex- 
tends to a length of about eone to two inches; it is com- 
pressed in a plane parallel to that of the cotyledons, and 
is slightly swollen immediately below the point of junction 
with them. = 

ee the cotyledons are completely withdrawn from 
the seed at an early stage, a physiological connection is 
kept up between the seedling and the endosperm by a 
peculiar structure, produced apparently by a lateral 
swelling of the hypocotyledonary portion of the stem. 
The time and manner of its development I have not yet 
been able to ascertain, but in one seedling of twelve days 
it was found lying parallel to the cotyledons, these being 
still inclosed in the endosperm, whereas in the mature 
seeds I have not been able as yet to see any trace of it, 

This structure remains in close connection with the 
endosperm, and is probably useful in transferring the 
nutritive substances from it to the embryo after the coty- 
ledons have beep withdrawn. -As far as I can seeat present, 
this lateral structure is produced merely by a process of 
lateral extension of tissues. The fibro-vascular bundles 
curve slightly into the protrusion, but I have observed no 
special modification of the tissues further than a lateral 
extension. If this be the case, it may be considered 
morphologicklly as an emergence. 

It has been already observed by Strasburger (‘‘ Angio- 
spermen und Gymnospermen,” p. 155, Plate xxii, Figs. 
90, 91, 93) that in the ripe embryo of Welwitschia an 
apical papilla is to be seen between the cotyledons; but 
his observations were conducted only on embryos in 
mature but ungerminated seeds; and here, as in other 
members of the group, the plumule does not develop 
beyond this condition of a mere papilla till germination 
begins. In the young seedlings (about six weeks old) 
which I have had the opportunity of observing, the 
plumule consists of two leaves, decussating with the 
cotyledons, and between these there is an apical papilla. 
In the most advanced specimens now growing at Kew 
these leaves of the plumule are about one-sixteenth of 
an inch in length, but no fmther development of leaves is 
at present to be seen. 

ese observations suggested a comparison with the 
youngest specimens preserved in the Kew collections: 
the result is the discovery of evident traces of the bases 
of leaf-structures below the well-known pair of large 
leaves, in the form of ragged ends of fibro-vascular 
bundles, which run directly into the tissues of the stem. 
These earlier leaves appear to have been at right angles 
to those of the existing leaves of the plant, aad we may 
with good reason conjecture that they weré the cotyledons. 
Full proof of this will be afforded if the plants at present 
growing at Kew remain healthy. If this conjecture be 
true the pair of large perennial leaves are the first and 
only pair of leaves developed from the plumule, and not 
cotyledons, as they have been hitherto assumed to be. 

Other interesting points*:n the germination of this 
plant, together with a description @f its minute histology, 
must be deferred till a later notice. This I hope to be 
able to publish with ulustrations in an early number of 
the Quarterly Journal of Microscopical Science. 

s F. ORPEN BOWER 

The Jodréll Laboratory, Royal Gardens, Kew, 
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NOTES 


IN the second of a series of articles in the Pu Mall Gasette 
“ On Vain Discourse,” in the quaint and leisurely style of our 
remote forefathers, the writer speaks of ‘the talker who thinketh 
° 
e 


he hath a vocation to popularise science, not as some of our 
masters come forth to stir up interest in these mattes, but 
from folly and emptiness.” He then proceeds to define 
him :—~‘‘He is a great breeder of vain discourses, for he 
deemeth that the strong meat of knowledge will sit ill on 
dainty stomachs, and so sets himself to save them the digésting. 
He watereth first to the consistency of a small fact to the page, 
and sweeteneth with many a line pf poetry; and if there be a 
tough morsel of reasoning or a sharp fragment of logical defining, 
that he carefully throweth aside, ‘et pondera rerum minntissimis 
verbis frangit.’ For seasoning there are divers sorts of lights or 
colours or smells to wonder at, and pictures and tales, and praise 
of the wonderful nineteeath , and of science and of 
such as study it. And so there is made a thin and limpid 
pabulum, or extractum scientia diluium, which will not harm the 
delicatest, nor indeed do them any good, though it be sweet to 
the taste and pleasant to the eyes, and have the savour of 
wisdom. For knowledge that is worthy of being attained 
needeth faithful striving and endeavour, and skill cometh not but 
by assiduity in act and exercise—xyarera rà raad” The lecture 
seagon is now beginning, and it would be well that those who 
attend science lectures should*learn to distinguish between the 
true and the false, and this they can easily do by applying the 
test given by the Pall Mall. The spread of efficient education 
in science will either extinguish the popular lecture or greatly 
alter its character, We are glad to see the growth of outside 
opinion on the subject, as may be inferred from the article 
alluded to. i 


WE regret to record the death of Dr. E. J. Sparks, F.R.C. P., 
of Mentone, which occurred at Crewkerne on the 11th instant. 
Dr. Sparks has been in failing health for several years, but he 
is one of those striking instances of what work can be done by 
an active mind in spite of physical weakness. He was well 
known as a constant contributor to the Medical Times, in which 
appeared the series of letters on the climate of the Riviera, 
which were afterwards developed into his excellent book on the 
Hlealth-Resorts of the Riviera. The preparation of this work 
occupied the best portion of Dr. Sparks’ later years, and it is only 
threemonths since he revisited several of the less frequented places 
on the Eastern Riviera for the sake of a second edition. The book 
isa truly scientific work. Statistics relating to climate and the 
varions diseases for which the Riviera has been recommended 
have been collected and tabulated with the greatest diligence and 
care ; and the experience of observers, both lay and medical, as 
to the beneficial influence of the climate is given with the 
greatest candour. Besides this work, Dr. Sparks published “a 
few years ago a translation of Dr. King’s ‘‘ Therapeutics,” the 
value of which was greatly enhanced by the introduction of a 
quantity of new matter carefully collected together from medical 
periodicals, It wasa work of no small labour, necessitating as 
it did the transformation of all quantita§ve relations from the 
German into those employed in the English and American Phar. 
macopeeias. It réveived on the other side of the Atlantic prompt 
appreciation in a manner both hurtful and complimeptary. 
Before it could be reprinted from the stereotype plates sent over 
for the purpose, a pirated fac-simile edition was produced by a 
‘publisher who has hitherto forgotten to seng a cheque. He 
brought to his medical practice an unusually thdfough knowledge 
of the science of his profession, and a high-minded devotion to 
the welfare of his patients which quickly secnred the confidence 
of all who consulted him. In friendship he was staunch, loyal, 
dhd self-satrificing, and his loss will be long felt by a wide 
%ircle of friends, e x 


TuR following are among the scientific and geographical 
publications announced for the present seasor?:—By Me. Mur- 
ray: “Japan; its History, Traditions, and IMtigions, with the 
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Narrative of a Visit in 1872,” by Sir E. J. Reed, K.C.B., M.P. ; 
“i Unbeaten Tracks in Japan,” by Isabella Bird (these works are 
just published) ; ‘Personal Life of David Livingstone,” by Dr. 
W. G. Blackie; ‘ A Pilgrimage to Nejd,” by Lady Anne Blunt ; 
“The Power of Movement in Plants,” by Charles Derwin, 
assigted by Francis Darwin; ‘The Cat ; an Introduction to the 
Study of Back-boned Animals,” by St. George Mivart ; ‘‘ Siberia 
in Europe, a Naturalist’s Visit to the Valley of the Petchora,” 
by Henry Seebohm ; ‘‘ The Gardens of the Sun: a Naturalist’s 
Journal on the Mountains and in the Forests and Swamps of 
Borneo and the Sulu Archipelago,” by F. W. Burbidge. Messrs. 
Allen and Co, announce: $ The Expiring Continent ; a Narra“ 
tive of Travel in SenegamDfa,” bye A. W. Mitchelson; “A 
Dictionary of Ethnological and Philological Geography,” by Dr. 
R. G. Latham; ‘Incidents of a Journey through Nubia to 
Darfur,” by Sydney Ensor, C.E. Among Messrs. Crosby, Lock- 
wood, and Co,’s announcements are: ‘The Fields of Great 
Britain; a Text-Book of Agriculture,” by Hugh Clements ; “A 
Rudimentary Treatise on Coal and Coal-Mining,” by Warington 
W. Smyth, F.R. Messrs. Sampson Low and Co. announce : 
“New Guinea,” by L. M. D'Albertis ; tí Seven Years in Sguth 
Africa,” by Dr. Holub, Messrs. Longmans promise the second 
series of Helmholtz’s ‘‘ Popular Lectures on Scientific Subjects,” 
translated by Dr, E. Atkinson, Messrs. Chatto and Windus : 
4 A Simple Treatise on Heat,” by W. M. Williams. Macmillan 
and Co.: ‘Island Life,” by A. R. Wallace; “A Visit to 
Wazan,” by?L, S. Watson; ‘‘ Voyage of the Vega,” by A. E. 
Nordenskjold; ‘‘Text-Book of Geology,” by Prof. Geikie ; 
‘tTdeal Chemistry,” by Sir Benjamin Brodie, Bart.; “A 
Treatise on Organic Chemistry,” by Professors Roscoe and Schor- 
lemmer; vol. ii. of Mr. F, M. Balfour's ‘‘ Treatise on Com- 
parative Embryology ;” ‘‘ Anthropology,” by Dr. E. B. Tylor; 
4t Mathematical Papers,” by the late Prof. Clifford; “ History 
of the Steam Engine,” by R. L. Galloway. 


THE inauguration of the Paris Popular Observatory took place 
at the Trocadéro Palace on October 11, on the second terrace of 
the Eastern Tower. Four telescopes—three reflectors and’ a 
refractor, have been placed at the disposal of the public. No 
fee is taken from the visitors, who have only to make appli- 
cation to the Popular Observatory Olfice, Trocadéro, and register 
their names, A series of lectures on practical observations will 
goon begin. A room is also reserved for microscopical obser- 
vations, which will be opened during the daytime. 


THE Sheffield Public Museum boasts of an equatorially 
mounted telescope which the public are permitted to use under 
certain restrictions and under the direction of Mr. E. Howarth, 
the curator. 


. M. Hervit-MANGON, the new director of the Conservatoire 
des Arts et Métiers, gave yesterday £ great dinner in honour of 
Mr. Graham Bell, the, inventor of the photophone, which was 
exhibited and tried in that establishment. 


Tae Calisaya bark plants cultivated in Jamaica appear to 
haveebeen replaced by an inferior hybrid between true Cinchona 
Calisaya and C., stucirubra. In order to remedy this state of 
things Mr. J. E. Howard, F.R.S., the well-known quinologist, 
liberally placed gtuttings from his authentic plant of Cinchona 
Ledgeriana at ee of the Royal Gardens, Kew. Three 
healthy plants i from this source have lately reached 
Jamnicg, besides others which have been sent to Ceylon. 


Camoensia maxima, the most striking leguminous plant know, 
has flowered for the first tyme in cultivation in the Botanig 
Garden, Trinidad{lo which it was sent two years ago from Kew. 
Welwitsch found it abundantly in the forests of Angola The 
flowerseare neprlya foot long, with a reddish calyx and cream- 
coloured petals With a golden border, The standard is 3 4 in, 

. 


broad, which gives somè idea of the scale of the other parts. 
There are living plants also at Kew, but at prgsent it has shown 
no indication of flowerin® under glass, 


. 


A CORRESPONDENT states that when he was a schoolboy at 
Hamburg, male crickets (species“not indicated) were sold there — 
in cages made of four playing-cards, and at the rate of a peany 
a-piece. 


ANOTHER correspondent states that the electric lamps illu- 
minating a large concert-rdom in the Chamffs Elysées at Paris, a 
year or two ago, were extremely attractive to insects of various 
orders. Who knows that the Thames Embankment may not 
become the nightly resort of members of the Entomological 
Society ? 


TuE Committee of the Topographical Society of London, 
which has been formed for the purpose of opllecting and publish- 
ing maps, views, and other materials for the histery of London, 
have made arrangements for the holding of the inaugural meeting 
of the Society on Thursday, the 28th inst., at 4 o’clock. The 
Lord Mayor has granted the use of the Lang Parlour at the 
Mansion House, and will preside on the occasion. Cards for 
the meeting may be obtained from Mr, Henry B. Wheatley, 
F.S.A., 18, Jghn Street, Adelphi, W.C. 


WE are glad to see a new edition of the late Sir J. W. 
Labbock’s Star Maps, under the title of “ The Stérs in Six Maps 
on the Gnomonic Projection,” with explanatory notes by Mr. 
James Glaisher, F.R.S. Letts, Son, and Co, are the publishers. 


Ir is proposed that an International balloon race should 
take place at Paris on October 31. Active steps are being 
taken, and the necessary authorisation will be procured without 
difficulty from the public authorities, but an obstacle of a quite 
unexpected nature remains to be solved. For motives, which 
it is very difficult to determine, the Parisian Company who 
monopolise the gas, and sell it at the enormous price of three- 
fence per cubic metre, refuse to dispose of the commodity to 
aeronauts. Asno provision in the charter has been made for the 
right of inflating balloons, it remains to be seen whether or not 
the gas monopolists will persist in their refusal. . 8 


M. Sapt Carnot, the French Minister of Public Works, 
has appointed a Commission to explore the antiquities of the 
Regency of Tunis, and determine what works could be exe- 
cuted with advantage in a country of which the welfare is of 
such importance for the good of the largest French dependency. 


Tue Lester Lloyd gives a detailed account of the earthquake 
which seems to have been felt generally all over Transylvania on 
the night between the 3rd and 4th inst. From about 7 o'clock 
in the evening rumbling noises were heard throughout the night, 
especially in the hilly districts. About 6.15 a.m. a shock was 
felt which lasted a couple of seconds, and the shock was repeated, 
in some places twice, in others as often as ten times. Doors 
were opened and shut, windows rattled, bells were rung. In 
several places a movemen of the ground was felt, in a direction 
from north-west to south-east; in some places this movement 
lasted as long as ten seconds, In the neighbourhood of Tovis a 
small railway-station building was overthrown. At Felvinez the 
shocks were very severe, lasting fully two mingtes. Sevtral 
public buildings had rents in the walls, and nearly the whole of 
the ceiling of the Refornftd Church fell. At Bistritz the people 
were so alarmed that they rushed from their beds into the streets 
and open places. In general the disturbance was greater in the 
western portion of the province. 


An interesting ‘‘Note on the Distribution of some of the 
more important Trees of British Columbia” has betn contributed 
by Mr. George M. Dawson to a recent number of the Canadian 
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Naturatist. Ina brief review of the general characters of the 

vegetation of the country the peculiafities in distribution are 

pointed out, The arrangement of ow ea referred to is not 

based on any scientific principle, the Conifer being ‘placed 

fst, as having the greatest imgortance both from an economic 
point of view and from the vast extent of country which they 
cover almost tẹ the exclusion of other trees,” Considering the 
variety of well-known timber trees to be found in British 

. Columbia one is scarcely prepared to find it stated, with regard 
to the Douglas Fir (Preudotsuga Dothelasté or Abies Douglasii), 
that it is the ‘‘ most impoitant timber tree of British Colombia, 
and the.only.one of which the wood has yet become an article 
of export on a large scale.” The best grown specimens of this 
noble tree are stated to be found near the coast in proximity to 
the waters of the many bays and inlets which indent it, In 
these situations the tree frequently exceeds eight feet in diameter 
at some considerable height from the ground, the height of the 
tree itself ranging from 200 to over 300 feet, ‘The wood varies 
considerably in appearance and strength according to its locality 
of growth and other circumstances. It is admirably adapted for 
all ordinary purpdses of construction, and of late has obtained 
favourable notice in shipbuilding, remaining sound in water for 
along time. For spars and masts it is unsurpassed, both as to 
strength, straightness, and length. Masts for export are usually 
hewn to octagonal shape from 20 to 32 inches in diameter by 120 
feet long. Yards are generally hewn out from 12 to 24 inches in 
diameter and 50 to 102 feet long. Masts and spars are generally 
sent to Great Britain; other forms of timber to South America, 
Australia, India, China, and the Sandwich Islands. Of the 
Thuja gigantea, which in favourable situations on the coast 
reaches a‘height of 100 to 150 feet, the pale yellowish or reddish 
wood is stated to be very durable, though not extensively used 
except for shingles. The large and elegant canoes of the Indians 
are made of the hollowed trunks, and the fibie of the inner bark 
is used for ropes and cordage, as well as for paper-making and 
other purposes, One of the most remarkable uses for a wood is 
referred to under Pinus contorta, where it is said that the 
cambium layér contains much sugar, and for that reason it is 
eaten by the natives in the spring of the year, and in some 
instances large quantities of it are» collected and dried for 
winter use, 

THE Boston Herald gives the following account of an American 
experiment made on September 2:—‘‘A novel exhibition of 
powerful electric lights was made last evening in the vicinity of 
the Sea Foam-house, Nantucket Beach, and the display was 
witnessed’ by quite a crowd of interested spectators. The 
Northern Electric Light Company have erected three wooden 
towers, each 100 feet high, and mounted upon each of these a 
circular row of twelve electric lights of the Weston patent, each 
light being estimated at 2,500-candle power. As these towers 
are but 500 feet apart and in a triangle, it will be seen that the 
light of 90,000 candles was concentrated within a limited territory. 
The design of the exhibition was to afford a model of the plan 
contemplated for lighting cities*from overhead in vast areas, the 
estimate being that four towers toa Square mile of area, each 
mounting lights aggregating 90,000-candle power, will suffice to 
flood the territory abont with a light almost equal to midday. 
Last evening a motive power of thirty-six horses was used in 
generating the electricity from three Western machines, and the 
lights, with one single slight flicker, burned steadily and bril- 
liantly all the evening. It is difficult to say whether the experi- 
ment proved anything or not. The claim put forward by the 
company is for an original plan of lighting cities and towns by 
grouping and elevating electric lights of any kind.” 

Ws have received Part 1 of dhe Transactions of the Epping 
Forest and fissex Field Club, containing Mr, Henry Walker's 
interesting lecture on “ A Day’s Elephant Hunting in Essex.” 

: . » Å‘ 
a G 


AT the Leeds Philosophical and Literary Society the following 
are among the lectures to be given this winter:—October 20, 
Prof. Silvanus P. Thompson, D.Sc., ‘ Waves of Sound and the 
Photophone” ; November 16, H. Clifton Sorby, LL. D., F.R.S., 
«The Structure and Origin of Meteorites and Meteoric Iron” ; 
December 7, Dr. Sydney H. Vines, ‘‘ The Nutrition of Plants”; 
December 21, Prof. E. Ray Lankester, F.R.S., ‘ Dégenera- 
tion”; February 15, 1881, Prof. J. E. Thorpe, Ph.D., F.R.S., 
“ The Azores”; March 1, J. W. Swan, ‘'The Electric Light, 
with Demonstrations,” 





OUR ASTRONOMIQAL COLUMN 


THE BINARY STAR 3 EQUULEIL.—Mr. Burnham publishes a 
new epoch for this star, which there is now good reason to con- 
clude will prove to be the most rapid revolver amongst the 
binary systems ; on this account it well deserves the attention 
which Mr. Burnham claims for it at the hands of those observers 
who are in possession of instruments competent to cope with so 
close a double-star. The duplicity was detected by M. Otto 
Struve on August 19, 1852, with the Pulkowa refractor, when 
definition was unusually good, and the comporftnts almost equal 
in magnitude were '‘à peine séparées par une ligne noire.” In 
1853 and 1854 it appeared single in the same instrument. The 
object was elongated in the summer of 1857, and at the date 
1858°59 M. Stiuve saw the stars separated at moments, and 
they were again divided in the autumn of 1874. As is pointed 
out in the Pulkowa Observations, vol. ix., the case is evidently 
a similar one to that of 42 Come Beren., the visual ray coinciding 
very nearly with the plane of the orbit, so that the companion 
appears to oscillate backwards and forwards almost in a right 
line, and that of very small extent. M. Struve has established 
the period of revolution of 42 Comee to be only about twenty- 
five years; but 3 Equulei appears to indicate a period of only 
thirteen or fourteen years. Mr. Burnham finds from five nights’ 
measures with the 1d inch Chicago refractor, 

-1880 60, Position 29°ʻI1, Distance 0"'35. 

In September, 1870, Dunér remarked of this star: ‘‘Oblongue, 
J'en suis bien sur. Les diamètres sont comme 3: 5,” and the 
angle was estimated 8°. The only measures except Mr. Burn- 
ham’s are those of M. Otto Struve. The magnitudes of the 
components are so nearly equal (the American obseiver con- 
sidered there was a difference of only about two or three tenths 
of a magnitude), that care will be necessary to place the smaller 
star in its proper quadrant. Mr. Burnham adds: ‘‘It seems 
certain that it is measurable with any good instrument of ten 
inches aperture and upwards at least one year in every six years,” 
and he believes that it is now near its maximum distance. 


Fayr’s COMET.—The following positions are extracted from 
Dr. Axel-Moller’s ephemeris for Berlin midnight :— 


RA, N.P.D. Log. distance from 
hms oe Earth. Sun. 

Oct. 22 ... 22 48 22 88 50°8 0'0506 02892 

24 o. — 48 58 9°38 0°0532 

26 ... — 49 43 89 27°8 o°0561 0°2855 

28 ... — 50 37 89 45°0 O*°059T 

o — 5I 39 w 90 12 0'0623 02819 
Nov. I — 52 50 go 16°5 ... 0°0656 

3 — 54 9 90 30°7 yẹ "069k 0'2785 

5 e. — 55 37 90 43°38... 0°0727 

7 .. 2257 2 90 55°9 ... 00764 .. O'2751 


The comet remains sensibly at the same intensity of light (not 
far from the maximum of the present ap ce) during this 

iod. On October 26 it will be within 20 from 1 Piscium 
TAC. 7985), and on November 3 very close to 3 Piscium 
(B. A.C, 8012), stars of the sixth magnitude. , 


Hartwie’s Comet.—The subjoined placedof this comet are 
from the calculations of Dr: Oppenheim, nd are alsodor Berlin | 


a RA N.P.D Log. distange fr 
dD. . ‘om, 
hom s G Earth, Sun. 
Oct. 22 .« 17 52 I .. 76 23°8 00582... o'0610 
24 . iy 58 30 ... 77 :13'0 «. 00820 
26... 13 422 «. 77 3 1057... 0°0883 
38 I 943 « 7 IRZ e O 1276 
30 18 1439 ... 79 13'2 .. O'F483 ... O'1136 
Nov. 1 18 19 73 eh 79 45°7 «. O'680 e 
3 18 23 2 Å. 15E a ORG «$. O°E370 
s e ° : 
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COMETS 1880, d AND ¢.—M. Bigourdan has continued his 
ephemeris of the comet discovered by Schaberle on April 6, but 
states from observations made at Paris that the intensity of light 
has diminished much more rapidly than is due to change of 
distance from the earth and sun ; on September 30 he estimated 
the comet to be of the same brightness as on May 18; it is still 
in g favourable position for observation, as will be seen from 
the following extract from M. Bigourdan’s ephemeris for Paris 


midnight :— 


RA N.P.D. RA. N.P.D, 
h m. s er hm s 5 
Oct, 22... § 56 3... 89 49 | Oct. 30 ... 5 34 22 ... 94 55 
24... — 5057... 91 4 |Nov. 1... 5 28 27 ... 96 12 
26 ... — 45 38 ... 92 2I 3.5 22 21 se 9 28 
28 ... - 40 6... 93%8 e556 6. 44 


The Astronomer-Royal has notified the discovery of another 
comet by Mr. Lewis Swift of Rochester, N.Y., on the night of 
October 11, in R.A. 21h. 30m, and Decl, + 18°, 





METEOROLOGICAL NOTES 


Pror. Loomis, in his thirteenth contibution to meteorology, 
investigates the question of the great and sudden changes of 
temperature which are so marked a feature in the climates of a 
large portion of the United States. Six years’ observations ofthe 
Si Service stations have been examined, with the result that 

_ there are 118 stations at which there has occurred at least one 
case of a daily range not less than 40°o, Limiting the inquiry, 
however, to stations at which the average number of cases 
amounted to six annually, it is seen that there are thirty-six such 
stations. The stations where the great fluctuations of tempera- 
ture occur most frequently are situated south of lat. 35°, in which 
region the fluctuations of pressure attending the progress of 
storms are but little felt ; and it is to be noted that these great 
fluctuations of temperature occur most frequently in the summer 
months, Thus at Wickenburg (lat. 34°0, long. 11277), which 
is situated in a desert sandy region, with an annual iain- 
fall of only 4°99 inches, on ten of the nineteen days ending 
with August 14, 1877, the temperature showed a daily range 
of at least 62"o, reaching m one case to 76o. These 
enormous temperature changes are due to the extreme dry- 
ness of the air, by which the sand becomes intensely heated by 
the sun during the day, whereas by night the loss of heat by 
radiation is as as perhaps anywhere on the globe. The 
general result of the inquiry is that the most remarkable cases 
are merely examples of the ordinary diurnal change of tempera- 
ture, unaffected by the passage of storms, whilst the remaining 
cases, which occur in the higher latitudes of the States, are to be 
ascribed to the influence of storms along with the ordi diurnal 
change of temperature. It also appears from a car investi- 
gation that dry air, even when greatly heated, has but little 
ascenstonal force, and that the violent uprising of heated air, 
so frequently witnessed in moist climates, particularly during 
thunderstorms, is mainly due to the large amount of aqueous 
vapour with which it is charged. As regards great fluctuations 
of temperature in winter, Prof. Loomis points out that while, 
for example, a temperature of — 20°0 occurs at Denver on the 
east side of the Rocky Mountains, an average temperature of 
30*'o prevails in the Salt Lake Basingand remarks that by the 
movements of the atmosphere attending the progress of a great 
storm these contiguoys masses of air with temperatures so 
different from each other are brought successively over the same 
station, and thus bring about a change of temperature amounting 
on oc@asions to 50°'o in a single hour, 


Per, Loomis also carefully investigates the storms, with their 
characteristic low barometers, which cross the Rocky Mountains, 
and shows that no great barometric disturbances originate in the 
Salt Lake Basin ;,that nearly all the great barometric disturb- 
ances experiencefbin the Salt Lake Basin come from the Pacific, 
and genggally from tbe north-west; and that nearly all these 
disturbances can be followed to the Atlantic, meeting it near 
lat. 47°, and occupying from two to six days in the passage, or 
an average of three and a half days, corresponding to an onw 
movement of about 700 English miles a day. As has Been shown 
to obtain in other regions of the globe, the isobars which defines 
storms are often È so symmetrical over a mountainous region 
as over a level country, Ingnot a few cases however the igobars 
show considerablesymmetry over the Rocky Mountains, and this 
feature Beconttsgghe more noticeable ın very violent storms. 
From the observations made at Pike’g Peak, 14,200 feet high, 
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as well as at Mount Washington, 6,285 feet, it appears that the 
winds at great elevations circulate about a low barometer, just as 
they do near the level ofthe sea ; but the position of this centre, 
at great heights sometimes differs considerably from the low 
centre prevailing at the surface of the earth, and when such 
deviation does occur it is generally toward the north-west. Of e» 
the thirty-six cases examined, the low centre at great elevation 
was, in twenty-seven cases, vertical over the low entre at lower 
levels, in five cases to north-west, in one casg to north, in another 
case to west, and in two cases to east. It must however not be 
lost sight of that this important point ingthe phenomena of 
storms cannot be exactly determined but by 2 multiplication of 
high-level stations, 

DISPLAYS of auroras appear to have been remarkably frequent 
in America during August last. In Mr. Carpmael’s Weather 
Report of the month for Canada it is stated that the aurora of 
the 12th was very brillant, and was seen at nearly every station 
from Manitoba to the Atlantic. From the United) States 
Monthly Weather Report we learn that auroras were frequent 
during the month, occurring on no fewer than treng one nights, 
the auroras of the 12th and 13th being of remarkable brilliancy, 
as well as widespread. On these nights the aurora was seen at 
about 100 stations from Maine westward, as far as clear skies 
allowed its being seen, The more prominent features of these 
auroras as detailed in the Report are of such interest as to suggest 
that a more detailed account of them, as seen in the northern hemi- 
sphere during the night of August 12 and 13, could not fail to 
contribute datasof the greatest importance in this little-understood 
branch of physics, 

In the Yournal of the Scottish Meteorological Society, 
recently published, there is a paper of some interest, by Mr. 
Buchan, on the diurnal iods of thunderstorms in Scotland. 
There are two well-marked types of thunderstorms, the one 
occurring in the summer months, and having its daily maximum 
frequency from I p.m. to 6 p.m., and the other occurring in the 
winter months, with its maximum from 9 p.m.to3a.m. Stations 
in the eastern division of the country where the annual rainfall is 
small, or only of moderate amount, have all, or nearly all, their 
thunderstorms during the summer months; whereas in the west, 
or where the climate is wet and the rainfall heavy, a very con- 
siderable proportion of the thunderstorms occur during the winter 
months, and these are nearly always of short duration, and are 
the accompaniments of the winter cyclones of North-Western 
Europe, In this connection it is interesting to note that the 
thunderstorms of Stykhisholm in Iceland are phenomena of the 
winter months and of the nights, only three.being recorded as 
having happened at a time of the day when the sun was above 
the horizon. The maximum daily period of the summer thunder- 
storm coincides with the hours when the ascending columns rof 
heated air from the earth’s surface are in full activity, and the 
result is no doubt largely due to the circumstance that thése 
ascending masses of heated air develop a charge of electricity as 
their moisture condenses into cloud, The period of maximum 
frequeney of the winter thunderstorm occurs some hours before 
and after midnight, or during those hours of the day when the 
land surface presented to the vapour-laden winds of the Atlantic 
approaches to and reaches its diurnal minimum temperature, and 
when consequently the condensation of the vapour may be ex- 
pected to reach its daily maximum, On the other hand, the 
minimum period in summer occurs during the early morning, the 
absolute minimum being at the hour just before the ascending 
columns of heated air are set in motion, and the number remains 
few till about 11 a.m., or till the tops of the heated columns 
have risen to some height in the atmospheres. 

IN the Journal of the® Meteorological Society for April and 
July last are given the results of observations made during the 
first six months of 1880 at about forty ‘‘ climatological stations ” 
recently established by the society. At these stations observa- 
tions are taken only once a day, ‘viz, at 9 a.m., and are 
restricted to temperature, cloud, and rain. An “extension of 
these stations which would include the whole of the English 
sanatarin, and ®hich doubtless will gradually be effected, would 
furnish data for a correct presentation of the comparative 
climatologies of the health resorts of England. 








BIOLOGICAL NOTES 
Nust-BuILDING AMPHIPoODs:—Mr. S. J. Smith, in a memoir 


on some amphi ods described by Thomas Say (Trans., Con- 
necticut Acad., Faly, 1880), states that the tubes which certaia 
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species make to live in are to a great extent formed of pellets of 
eir excreta, In 1874 he watched fully the process of con- 
structing he tub@s in several species ofMAmphipoda, Bicrodeu- 
stofus grandimanus (AL, minag, Sth) was a particularly 
favomable subject for observation, When captured and placed 
in a small zoophyte trough wip sral branching algæ, the ind:- 
viduals almost always proceedéd at once to construct a tube, and 
could very réadily be observed under the microscope. A few 
slender biancfes of the alga were pulled toward other by 
means of the antenrfe and gnathopods, and fastened by threads 
of cement spun from branch to branch by the first and second 
pairs of peræopod® The branches" were not usually at once 
brought near enough together to serve as the framework of the 
tube, but were gradually brought together by pulling them in 
and fastening them a httle at a time, until they were brought into 
the proper position, where they were firmly held by means of a 
thick network of fine threads of [cement spun from branch to 
branch, After the tube had assumed very nearly its completed 
form, it was still usually nothing but a transparent network of 
cement threads woveh among the branches of the alga, though 
occasionally a branch of the alga was bitten off and added to the 
framework : but very soon the animal began to work bits of ex- 
crement and bits of alga into the net. In this case the pellets of 
excrement, as passed, were taken in the gnathopods and mazxilli- 
peds, and apparetitly also by tHe* re and mandibles, and 
broken into minute fiagments and worked through the web, upon 
the outside of which they seemed to adhere, paitially by the vis- 
cosity of the cement threads, and partially by the tangle of 
threads over them. Excrement and bits of alga were thus 
worked into the wall of the tube until the whole animal was 
protected frota view, while, during the whole process, the 
spinning of cement over the inside of the tube was kept up. 
When spinning the cement threads within the tube the animal 
was held in place on the ventral side by the second pair of 
gnathopods and the caudal appendages, the latter being curved 
beneath the anterior portion of the pleon, and on the dorsal side 
by the third, fourth, and fifth pairs of permopods extended and 
turned up over the back, with the dactyli turned outward into 
the web. The spinning was done wholly with the first and 
second permopods, the tips of which were touched from point to 
point over the inside of the skeleton tube in a way that recalled 
strongly the movements of the hands in playing upon a piano. 
The cement adhered at once at the points touched and spun out 
between them in uniform delicate threads. The threads seemed 
to harden very quickly after they were spun, and did not seem 
even from the first to adhere to the animal itself, 





DEATH BY HANGING.—Recent experiments r ing the 
nature of death by hanging or strangulation induce Prof. T = 
masia to reject the view that the chief cause of such death is 
compression of the pneumoga tric, causing paralysis of the heart 
(Reale Ist. Lomb., fasc. xui.). In the great majority of cases, 
he says, the proximate cause of death is the occlusion of the 
respiratory passages. The greater or lesser rapidity of the death 
depends on the degree of such occlusion. Compression of the 
pneumogastric and of the vessels of the neck may strengthen the 
efficacy of that direct cause, but, in the absence of the latter, it 
is insufficient to cause any instantaneous lethal phenomenon, as 
some have supposed. 

HÆMOGLOBIN IN EcHINODERMS.—The presence of hemo- 
globin in the aquiferous system of an Echinoderm (Ophiactis 
usens, one of the Ophiurida) has lately been demonstrated by M. 
Foottinger (Belgian Acad. Bull., No. 5). The only branches of 
the metazoa in which it had not before been found were echino- 
derms and pele ine Sunroth, observed certain globules in the 
ambulacral ca: of the former, but not observing live indi- 
viduals, he missed the hemoglobin, which may be observed if one 
of the arms of the living animal be broken; a drop of red 
colour appearing presently at the extremity. With the spectro- 
scope the identity of the colouring matter with that of the blood 
of Vertebrates can be easily proved. The hemoglobin is con- 
nected with globules, of varying form and size. Most have a 
nucleus and are true cells. Along with these aregfree nuclei and 
small unnucleated corpuscles charged with hæmoglobin. 


AN OPTICAL PROPERTY OF THE CoRNEA,—Prof, Fleisch] of 
‘Vienna has recently examined fresh corneas in polarised light, 
and found that the corneal fibres became, under tension, doubly 
tefractive, and then occasionally give phenomena similar to those 
occurring in starch granules (the theory of which has been 
examined by von Lang). With this condition also is connected 
the opacity of the cornea on rise of intraocular pressure, 
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PHOSPHORIC ACID IN THE URINE oF Cows,—It is generally 
supposed that the urine of herbivora does not contain phosphonc 
acid, M. Chevron, however, lately had occasion (Bt. de F Acad. 
Roy. de Belg., No, 8) to observe phosphates (a combination of 
potassico-magnesian phosphate with bimagnesic phosphate) in 
the urine of cows which had been receiving linseed oil-cake (14 
kil, per head daily), bran (1% kil.), beet {25 kil), and straw 
(74 lal.), a diet which is rich in phosphoric acid (oil-cake and bran) 
and ın potash (beet). The phosphoric acid diminished and disap- 
penred when green clover or lucefn was substituted for the beet, 

tappears from experiments made by Herr Bertram in Leipzi 
in 1878, that lime has the property of eliminating phosphoric 
acid from the urine of herbivora, and.{M. Chevron points out 
that the green fodder specified undoubtedly imparted more lime 
than the beet did. He propo er experiment, however, 
to determine exactly the cause of elimination of the acid. 


RUDIMENTARY CoMA IN GODETIA,— While investigating the 
development of the embryo sac in the different genera of Ona- 
graces, writes Mr. John M. Coulter, editor of the Botanscal 
Gazette, Indiana (vol, v. Nos. 8 and 9, p. 75), my attention was 
attracted to certain hair-like projections which appeared upon 
the forming ovule of Godetia (probably G. grandiflora). A care- 
ful examination showed them to be identical jn structure with 
the forming hairs in the coma of Epilobium. They occurred 
alngost exclusively at the chalazal end, one or two scattered ones 
b detected farther down upon the raphe. A study of the 
development of the coma of Epilobium shows that the first indi- 
cation of it is a tuberculated appearance of the chalazal end. 
Presently these tubercles push out into elongating nucleated cells, 
which eventually develop into the long hairs of the coma. Now 
Godetia permanently retains this tuberculated margin at the 
upper end, but does not usually develop its coma any further. 
In the cases examined, however, the forming ovules (either in 
reminiscence or perico) stretched out their tubercles into 
incipient hairs, acing these ovules in their cri ie deve- 
lopment, it was found that these hairs gradually disappeared 
until, when the ovules had become anatropous, there was no 
indication of them. As Godetia has been merged into Œnothera, 
many specie of the latter were examined, to see if any such 
thing occurred in them ; but no trace of such growth was detected. 
This would seem to indicate that if Godetia be not entitled to 
generic rank, it is at least that part of Cinothera which ap- 

roaches Epilobium. A discrepancy must, however, be noticed 

ere. In Epilobium the hairs of the coma do not begin to form 
until the ovule has become completely anatropous ; but in ‘the 
Godetia observed the incipient coma had all disappeared by the 
time the ovule had become anatropous, beginning to form before 
the nucleus is half covered by the coats, These hairs appeared 
in test size and abundance when the axis of the ovule was at 
nett ample to its anatropous position. 








PHYSICAL NOTES 


A BEAUTIFUL illustration of the laws of polarisation of light 
has lately been made by M. G. Govi. To understand it requires 
a somewhat careful explanation, Let a el beam of light 
be passed through a polariser, then through a thin slice of quartz 
cut perpendicularly to the optic axis, then an analysi 
Nicol prism. It is seen, a$ is well known, to be coloured. 
coloured light when passed into a spectroscope gives a spectram 
marked by one or more dark bands, corresponding to the par- 
ticular rays whose relative retardatons in -pasing through the 
crystal slice have ‘produced interference, se bands arp not 
always in one place ; they are displaced right {or left ( i 
to whether the crystal is a right-handed or a left-handed specfiten 


if either the analyser or the polariser be rotated. A slice of 
uartz about 4°3 millims, thick produces a single band. One of 

‘6 millims. two bands at once in the yoy , the 

ic: of the 


number of bands being proportional to the 
crystal. Now suppose a mechanical contwiwance by which both 
the analyser and the spectrum can be rotated at the same velocity. 
A direct-vision prism attached to the front of the Nicol pnsm 

ses the optical portion of this combination. There will be 
seen on rot&tion a circular epeetan having either zed or violet 
ft the centre and either violet or ped at its outer circumference. 
Now since the gark band spoken of is di by a quantity 
propomional to the amount of rotation, interference will take 
place in this circular spectrum along points which form ggometri- 
cally a spiral of Archimedes, The istence œf Impressions on 
the retina will enable thig dark spiral to be seen in its entirety, 

. e s 
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provided the rotation be sufficiently rapid. If a thicker piece of results are noteworthy r. r their agreement with the mean of 


quartz be used, giving two, three, or four dark bands, the 
rotation-spectrum will present a most beautiful appearance, being 
crossed by a two-branched, or three-branched, or four-branch 
iral, the separate lines of which proceed from the centre tothe 
sLsethnfereace The sense of these dark spirals will change with’ 


the ssense of the impressed rotation. The effects are very 


SEVERAL ous contemporaries of ours on this side of the 
Atlantic Pave farniehed the eager appetites of their readers with 
diagrams of Graham Bell’s photophone, of which the most casual 
observer cannot fail to notice the utter want of resemblance to 
one another. More than’one at least of these 13 den trovato. 


LIQUID OZONE has been*wbtained, by MM. P, Hautefenille 
and J. Chappuis, and is found to be of a beautiful blue colour, 
If a mixture of oxygen and ozone at a temperature of about — 23 
or = 25° be subjected to a considerable pressure, the ozone 
liquefies and will remain liquid even though the pressure be 

uced to 1a atmospheres. Experiments involving alterations 
of pressure must however be carefully made ; for the ozone is 
liable to change into oxygen with a sudden evolution of heat, 
producing an increase of pressure with explosive violence. It is 
necessary to interpose a layer of sulphuric acid upon the top of 
the column of mercury by which the pressure is apphed in fhe 
instrument, as ozone acts directly on the mercury. 


HERR HANKEL has recently (Wied. Ann., No. 8) endeavoured 
to prove the direct transformation of vibrations of radiant heat 
into electricity. He had formerly shown that rock crystal has 
thermoelectric polar axes in the direction of its secondary axes 
(the six successive poles being alternately positive and negative), 
and he sup the ether within the crystal to :be so arranged 
that under influence and with participation of the material mole- 
cules it is movable in circular paths round the secondary axes, 
and inore easily movable in one direction than in the other. 
Thus all along a secondary axis the more easily occurring rota- 
tion has the same direction, but looked at from without, the 
direction is opposite at one end to what it is at the other, so 
giving the opposite modifications of electricity. When radiations 

om without strike along such an axis, those vibrations in them 

whose direction coincides with that of the easier rotation of the 
ether-molecule in the crystal should induce rotation of this 
along with the material molecule, and at the two ends of the 
secondary axis there should be electric tensions, with opposite 
electricity, Herr Hankel verified this by placing an insulated 
metallic ball connected: with a gold-leaf electroscope in the 
middle of one edge of a rock crystal fixed with its principal 
axis vertical, while sunlight was thrown from the other side 
along the secondary axis terminating at the ball; then the 
arrangement was reversed, The electroscope mdicated opposite 
electricities in the two cases. A gas-flarre or a heated ball gave 
similar effects, which, moreover, were proved to be due to the 
dark heat rays (not to the luminous rays). 
_@f HE specific rotatory power of A ls ake in blood serum 
is 47°:8 for yellow light ; that of albumen, 57°3. As these are 
the only albuminoid substances present in any considerable 
quantity, two determinations with the aid of the polaristro- 
Dometer suffice (as M. Fredericq has shown to the Belgian Aca- 
demy) for peep their relative proportions. The rotation 
produced by the whole liquid is first determined ; then the para- 
globulin is precipitatedswith MgSO,, then redissolved in a volume 
of water equal to that of the ciginal serum, and the rotation- 
number got from this is deducted from thas got previously. 
EachSof the numbers divided by that representing the specific 
rotatéry power of the corresponding substance indicates the 
quantity of the substance in 100 ce. 


In a recent brief memoir to the R. Accademia dei Lincei (Atti, 
une, 1880), Dr. Bartoli describes an ingenious application of the 
unsen calorimet®r to determination of the mechanical equivalent 

of heat, =A. given mwes of meiciry at zero temperature is sub- 
jected to a considerable pressure, exactly determined, and passed’ 
throughta steel tube of so small internal diameter and such length. 
that its velocity of ontflow is virtually sz, and so the -work 
uivalent tosthe kinetic energy of the mercury issuing from the 
be becomes neglgjble in psesence of the work consumed by® 
friction between mercury and the walls of the tube, This 
tube penetratess into a métallic cylinder situated witht the 
reservoig of the Bansen calorimeter. The quantity of ice melted 
in the calorimetmr serves as measure of the heat developed by 
the work of efflux, of mercury, It is stated that the numerical 
s 


2 


former determinations, And still more for the narrow limits 
between which the extrefe values arrived at ar8 compwised. 


EXPERIMENTS with regard ¢o interpretation of the unequal’ 
reversal of magnesium lines in the green part of the solar 
spectrum are detailed b 
Belgian Academy (Bull, No. 8). He first examined the in- 
fluence of relative intensity of bright magnesium etines on their 
visibility by observing them separately and projecting them on 
the solar ‘spectrum, Then he repeated the experiments of 
simplification of the spectyum by varying the intensity of the 
spark. Lastly, he studied the mfluence of greater or less dis- 
persion and definition on the number and visibility of the lines, 
comparing prismatic with diffraction spectra, The experimental 
arrangements were mainly the same as in his recent researches 
on the spectra of hydrogen and nitrogen. The conclusion he 
arrives at is that the unequal reversal in question is due merely 
to a difference in the intensity of the bight lines, not to a 
dissociation of the metal, R : 

M. Boury considers he has proved (Yournal ge Phys., Sep- 
fember) that in simple electrolysis the Peltier phenomenon is 
produced according to the same laws as at the surface of contact 
of two metals. It is a purely physical phenomenon without 
known relations with the heat of combination,.or with the latent 
heat of solution, but connected bya precise law with the thermo- 
electric forces of corresponding couples. Chemical actions inter- 
vene in the production of one or other of the two inverse 
phenomena merely as disturbing causes, either altering the 
nature of the surfaces or producing a secondary liberation of 
heat. They may mask, moire or less, the eslphanienba on 
which they are superposed, but they do not produce it. 


GEOGRAPHICAL NOTES 

Mr. LEIGH SMITH, during his Arctic cruise in his yacht 
Hira, has evidently done some very good work this summer. 
After cruising about the east coast of Greenland and in the 
neighbourhood of Spitzbergen, finding the ice-pack too dense 
and too far south to get far north without danger—although he 
reached 79° 40’ N, in 46° 50’ E., the farthest point yet reached 
in that direction—Franz-Josef Land was reached on August 14." 
Here much exploring work was done. Land was found stretch- 
ing away west and north-west from that discovered by the 
Austrians. A fine harbour, called after the Hira, was found in 
80° 5’ 25” N., 48° 50’ E., and several excursions were made from 
this basis, among the numerous fjords that pierce the mainland 
north and north-west. From the point named by the last Dutch 
ition Barentz Hook, land was traced westwards some 110 
iles, and from the extreme north-west point reached land was 
sighted foity miles further north-west. In the sea between were 
several large and small islands, all covered with glacièrs and 
snow-fields, with bluf black headlands on the southern exposure, 
covered with vegetation. Several Arctic flowers were collected 
and brought home; a number of soundings and dredgings were 
made, yielding interesting results, and two bears which were 
caught have been sent to the Zoological Gardens. Evidently 
there is here a considerable archipelago, if not continuous stretch 
of land, giving some support to Petermann’s theory that the 
Pole is probably surrounded by numerous islands. Te is stated 
that Mr. Leigh Smith goes back next year; we trust he will 
reach Eira Harbour early, and be able to still further extend our 

knowledge of these new Arctic lands. 


THE October number of Petermann's Mittheilungen contains 
several [good papers. There is’ an interesting account of the 
progress of the Japanese tiding station in Corea,which now con- 
tains about 2,000 Japanese inhabitants, Important information 
is given as to the results of Dr. O. Finsch’s voyage in the Pacific. 
During a stay in the Sandwich Islands he made considerable 
additions to our knowledge of their natural history; thence ehe 
went to Jabut (Bonham) in the south of the Marshall Group, 


where his collections and observations in all directions were 
numerous and ee value. Thence he proceeded to the 
Gilbert or King Group, and afterwards to the Carolines. 


Some idea of the results so far may be obtained from the fact 
that he has sent to Europe something like thirty boxes of collec- 
tions ; the materials collected in ten months embrace 7o mammals, 
180 birds, 800 reptiles, 1,200 fishes, 15,000 molluscs, 800 crus- 
taceans, 400 spiders, 1,400 insects, and about 150 ether animals, 
besides 700 plants, and two boxes of minerals, In anthropology- 
there are 50 skulls and 55 casts of faces, representing the peoples 
a e 
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of 20 different islands, besides 1,500ethnographical objects. 
Dr, Hann contiibutes ‘Some Results @ Recent Meteorological 
and HypsometricgObservations in Equafprial East Africa; ” Col. 
Mason-Bey, a detailed account of Darfur; and Prof. Ratzel, a 
paper on the Formation of Fjords in Inland Seas, 


Unper the title of ‘‘Some Heroes of Travel,” the Society for 


«=» Promoting Christfhn Knowledge has issned a volume by that 


versatile and* successful compiler Mr. Davenport Adams. It 
contains the sfories of Marco Polo, G. F. Ruxton (Mexico and 
the Rocky Mountats), Barth, T. W. Atkinson (Siberia and 
Central: Asia), Miss Tinné, Mr. McGahan, Col. Warburton, 
(Australia), Major “Burnaby, and Sir Samuel Baker. Mr. 
Adams seems to have done his work conscientionsly, and the 
book is likely to interest youthful readers and those fond of 
tales of adventure, 

VoL. v. of Dr, Robert Brown’s ‘Countries of the World” 
(Cassell) includes Siberia, the Chinese Empire, Burmah, and 
the other countries of the Indo-Chine-e peninsula, India and 
neighbouring countries, Central Asiatic States, Russian Central 
Asia, and Persia. The new volume is quite up to the mark of 
the previous ores, and the numerous illnstrations are well selected, 

M. E. S. ZEBALLOS, writing from Buenos Ayres to L’Explo- 
vation, states that he has returned from the exploration of the 
Pampas of the Argentine Republig and instead of finding them 
the featureless dead level which the are usually described, he 
discovered majestic mountains, lakes, rivers, and other features, 
which will materially change the map of South America, M, 
Zeballos kept minute records of his expeditionstopographical, 
„descriptive, scientific, meteorological, &c., which we hope will 
be placed within the reach of European geographers. 

In the last number of the Bulles» of the Eastern Siberian 
(Iskutsk) Section of the Russian Geographical Society is the 
continuation of the Report of M. Tcherski of the results of his 
three qars geological exploration of the neighbourhood of Lake 
Baikal. 


THE fourth Belgian expedition, under Capt. Raemackers, 
had got well into Central Africa from Bagamoyo by the end of 
August. 


THE FIRST DECADE OF THE UNITED 
STATES FISH COMMISSION—ITS PLAN OF 
WORK AND ACCOMPLISHED RESULTS, 
SCIENTIFIC AND ECONOMICAL} 


“THERE are now no less than nine departments of the Govern- 

ment devoted, in part or wholly, to researches in pure and 
applied science—the Geological Survey, the Coast and etic 
Survey, the Naval Observatory, the National Museum, the De- 
partment of Agriculture, the Entomological Commission, the 
Tenth Census, with its special agencies for the study of the 
natural resources of the country, the Smithsonian Bureau of 
Ethnology, and the Commission of Fish and Fisheries. The 
Smithsonian Institution, established upon an ipa founda- 
tion, should also be mentioned, as well as the Medical Museum 
of the Army and the various laboratories under the control of the 
Army and Navy Departments, 

The Geological Survey fs not now carrying on any of the 
schemes of zoological and botanical investigation engaged in by 
its predecessors. 

The work of the Entomological Commission and that of the 
Census, though of extreme importance, are limited in scope and 
duration, while that of the Agricultural Department is necessarily, 
for the most part, economical, 

The work of the National Museum ıs chiefly confined to ‘the 
study of collections made by Governmegt Surveys, or individual 
collectors, as sent in to be reported upon. 

1 The work of the Fish Commission, in one of its aspects, may 
perhaps be regarded as the most prominent of the present efforts 
of the Government in aid of aggressive biological research. 

Oh the oth pf.February, 1871, Congress passed a joint resola- 
tion which authorised the appointment of a Commissioner of 
Fish and Fisheries, Prof, Baird, at thastme Assmtant-Secretary 
of the Smithsonian Institution, was appointed, and entered at 
once upon his duties. ey 

The summer of 1880 marks the tenth season of active work 
since its inception in 1871. The Fish Commission now fills a 
place tenfold, more extensive and useful than at first. The 
present essay aims to show, in a general way, what it has done, 


T Read before the American Association for the Advancement of Science, 
Boston, August 28, 1880, by G. Brown Goode. 
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is doing, and expects to do—its purposes, its methods, its 
results. . 

The work is natually divided into three sections—~ 

I. The systematic investigation of the waters of the United 
States and of the biological and physical problems which they 
present.—In making his original plans the Commissioner insisted 
that to study only the food-fishes would be of little importance, 
and that useful conclusions must needs rest upon a broad founda- 
tion of investigations purely scientific in character. The life- 
history of species of economic valfe should be understood from 
beginning to end, but no less requisite is it to know the histories 
of the animals and plants ope which they feed, or upon which 
their food is nourished ; the histories of their enemies and friends, 
and the friends and foes of their enemies and frienJs, as well as 
the currents, temperatures, and otet physical phenomena of the 
waters in their relation to migration, reproduction, and growth. 
A necessary accompaniment to this division is the amasıng of 
material for research to be stored in the National and other 
Museums for future use. 

2, The investigation of the methods of the fisheries of the past 
and present, and the statistics of production.and commerce in 
fishery products,—Man being one of the chief destroyers of fish, 
Ats influence upon their abundance must be studied. Fishery 
methods and apparatùs must be examined and compared with 
those of other lands, that the use of those which threaten the 
destruction of useful fishes mæy be discouraged, and that those 
which are inefficient may be replaced by others more serviceable. 
Statistics of industry and trade must be secured for the use of 
Congress in making treaties or imposing tariffs, to show to pro- 
ducers the best markets, and to consumers where and with what 
their needs may be supplied. 

3. The introduction and multiplication of useful food-fishes 
throughout the comitiy, especially ın waters under the jurisdic- 
tion of the general 
States, none of which might feel willing to make expenditures 
for the benefit of the others, 

Although activity in this direction may be regarded in the 
light of applied rather than pure scientific work, it is particularly 
important to the biologist, since it affords opportunities for 
investigating many new problems in physiology and embryology. 

Since the important faherten centre in New England the coast 
of this district been the seat of the most active operations 
in marine research. For ten years the Commussioner, with a 
party of specialists, has devoted the summer season to work at 
the shore at various stations along the coast from Connecticut to 
Nova Scotia, A suitable place having been selected, a tempo- 
rary laboratory is fitted up with the necessary appliances for 
collecting and study. In this are placed from ten to twenty 
tables, each occupied by an investigator, either an officer of the 
Commission or a volunteer, From 1873 to 1879 important aid 
was rendered by the Secretary of the Navy, who detailed for 
this service a steamer to be used in dredging and traw and 
this year the steamer built expressly for the Commission is 
employed in the same manner.! 

e regular routine of operations at a summer station includes 
all the various forms of activity known to naturalists: collecting 
along the shore, seining upon the beaches, setting traps for 
animals not otherwise to be obtained, and scraping with e 
and trawl the bottom of the sea at depths as great as can be 
reached by a steamer in a teip of three days, In the laboratory 
are carried on the usual structural and systematic studies, the 
preparation of museum specimens and ef reports. Since the 
organisation of the Commission the deep-sea work and the 
investigation of imvertebrate animals has been under the charge 
of Prof. gale who had for many years before the Co: ion 
was established been studying independently the invertebrate 
fauna of New England. 

In addition to what has been done at the summer station, 
more or less exhaustive investigations have been carried on by 
smaller parties on many parts of the coast and M interior waters. 


- 
1 The number of dredging and trawling stations on record 1s as follows :-- 








1871. Wood's Holl sse see see sre sre am oo e w 45 
1872. ort. 200 by hand, 36 by steamer s.e se «e ue 96 
1873. Portland ses sse ase ame wre wos ame see ope am a I4 
® 1874. Nowak sue ses on oue sme ome uee vn me osn cu RAZ 
1875. Wood's Holl see see sse ee aue nme mee oe a m 10 
® 1877. Salem . 7 

). Halifax. 7 8 

ity Gloucest®r f wm e n mo om mo m 3 

1879. Provincetown < 
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The fauna of the Grand Banks and other off-shore fishing- 
grounds has been partly explored. In 1872, 1873, and 1874 
dredging was carried on from the Coast Survey steamer Bache 
by Prof. Patkard and Mr, Cooke, Prof. Smith, Mr. Harger, and 
Mr. Rathbun. In 1879 Mr. H. L. Osborne spent three months 
jn a cod-schooner collecting material on the Grand Banks, and 
Mr, N. P. Scudder as long a time on the Holibut Grounds of 
Davis’s Straits, 

A most remarkable series of contributions has been received 
from the fishermen of Cape Ænn. When the Fish Commission 
had its head-quarters at Gloucester, in 1878, a general interest 
in the zoological work sprang up among the crews of the fishing- 
vessels, and since that time they have been vying with each other 
in efforts to find new animals. Their activity has been stimulated 
by the publication of lists oftgheir dqnations in the local papers, 
and the number of separate lots of specimens received to the 
present time exceeds 800. Many of these lots are large, con- 
sisting of collecting-tanks full of alcoholic specimens, At least 
thirty fishing-vessels now carry collecting-tanks on every trip, 
and many of the fishermen, with characteristic superstition, 
have the idea that it msures good luck to have a tank on board, 
and will not go to sea without one. The number of specimens 
acquired in this manner is at least 50,000 or 60,000, most of 
them belonging to species otherwise unattainable. Each hohbut 
vessel sets, twice daily, limes from ten to fourteen miles in length, 
with hooks upon them six feet*apart, in water 1,200 to 1, 
feet in depth, and the quantity of living forms brought up in 
this manner, and which had never hitherto been saved, is very 
astonishing. Over thirty species of fishes have thus been added 
to the fauna of North America; and Prof. Verrill informs me 
that the number of new and extre-limital forms thus placed upon 
the list of invertebrates cannot be less than fifty. 

A permanent collector, Mr. Vinal N. Edwards, has been 
employed at Wood’s Holl and vicinity since 1871, and many 
remarkable forms have also been discovered by him. No 
dredging has yet been attempted by the Commission south of 
Long Island. Dr. Yarrow, Mr. 1, and others, have col- 
lected from Cape May to Key West. The Gulf States Coast 
was explored last winter by a party conducted by Mr. Silas 
Stearns, who spent nine months in studying the food-fishes and 
useful invertebrates in behalf of the Commission and the Census. 
The entire Pacific coast has been scoured by Prof. Jordan for 
the Commission and the Census, and the ichthyolugy of that 
region has been enriched by the discovery of sixty species new 
to the fauna, forty of them being new to science, A similar 
investigation on the great lakes has been carried over a period of 
several years by the late Mr. Milner and Mr. Kumlien. The 
ichthy ology of the mvers of the country has received much 

om the many experts employed by the Commission in 
fish-cultural work, 

In addition to these local studies may be mentioned the general 
explorations such as are now being carried on for the oyster by 
Mr. Ernest Ingersoll and Mr. John F. Ryder, for the shad by 
Col. McDonald, for the smelt and the Atlantic salmon by Mr. 
Q G. Atkins, and the Quinnat salmon by Mr. Livingston 
Stone. 

A ial indication of what has been accomplished may be 
found in the number of species added to the various faunal lists. 
Take, for instance, the cephalopod mollusks of New England, in 
Prof. Verril’s recently published m@nographs; twenty species 
are mentioned, thirteen of which are new to science. Ten years 
ago only three were known, 

Iam indebted to Prof. Verrill for the following estimate of 
the pumber of species added within the past ten years to 
the Prone of New England, mainly by the agency of thé 

on i 





Formerly known. Additions. Now known. 


Crustacea ww 105 193 298 
Pycnogonidae .. .. 5 10 15 
Annelida & 1. 2. 67 238 305 
Vermas ... ~~ 39 100 139 
Mollusca 4s 317 109 426 
Echinodermata ... 47 7:5 . ils 88 
Anthozoa or Polyps 20 35 oa 5 
Hydrozog or Acalepha 102 73 9. 180° 
Tunicata o e tee 26 e 25 51i e 
Polyzoa ... My e 56 w 9I 147 
Brachiopoda ... .. e 5 si 8 e 5 
Spopges “3 a aio sur iO 80 go 
° 800 4 1,000 1,800 
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It is but just to say th#t many of these species were obtamed 
by Prof, Verril in the cofirse of his independent explorations in 
Maine and Connecticut grevious to 1871. ° r 

A similar estimate for the fishes indicates the discovery of at. 
least 100 species on the Eastern Atlantic coast within ten years ; 
half of these are new to science. „Forty species have been added 
to the fauna north of Cape Cod f sixteen of these are new and ™! 
have been found within three years. Seventeeh have been 
described as new from the Gulf of Mexico, S®xty and more 
have been added upon the west coast. ‘Ihe results of the 
summer campaigns are worked in winter in the Peabody Museum 
of Yale College, under the “direction of Prof, Verril, and by the 
specialists of the National Museum. 

One of the important features of the work is the prepara- 
tion of life-histories of the useful marine animals of the country, 
and great quantities of material have been accumulated i 
to almost every species. A portion of this has been published. 
More or less complete biographical monographs have been 
printed on the bluefish, the scup, the menhaden, the salmon, and 
the whitefish, and others are nearly ready. *Another monograph 
which may be referred to in this connection is that of Mr. 
Starbick on the whale-fishery, giving its history from the earliest 
settlement of North America. - 

The temperature of the water in its relation to the movements 
of fish has from the first receited special attention. Observa- 
tions are made regularly during the summer work, and at the 
various hatching-stations, At the instance of the commissioner, 
an extensive series of observations have, for several years, been 
made under thé direction of the chief signal officer of. the army, 
at lighthouses, light-ships, life-saving and signal stations, care-” 
fully chosen along the whole coast. This year €hirty or more 
fishing schooners and steamers are carrying thermometers to 
record temperatures upon the fishing-grounds, a journal of the 
movements of the fish being kept at the same time. One 
practical result of the study of these observations has been the 
demonstration of the cause of the failure of the Menhaden 
fisheries on the coast of Maine in 1879—a failure on account of 
which nearly 2,000 persons were thrown out of employment. 
Another important series of investigations carried on by Com- 
mander Beardsley of the Navy shows the error of the ordi 
manner of using the Casel-Miller deep-sea thermometer ; sti 
another series made by Dr. Kidder of the Navy, and to bé 
carried out in future, had for its object the determination of the 
temperature of the blood of marine animals, Observations have 
also been made by Mr, Milner upon the influence of a change 
from sea water into fresh water, and from fresh water into sea 
water upon the young of different fishes. Mr. H. J. Rice 
carried on a series of studies upon the effect of cold in retarding 
the development of incubating fish-eggs. A series of analyses 
have been made by Prof. Atwater to determine the chemical 
composition and nutritive value of fish as compared with other 
arti of food. This investigation is still in progress, In 
connection with the work of fish-culture, much attention has 
been paid to embryology. The breeding times and habits of 
nearly all of our fishes have been studied and their relati ms to 
water temperatures. The embryological history of a number of 
species such as the cod, shad, alewife, salmon, smelt, Spanish 
mackerel, striped bass, white perch, and the oyster, have been 
obtained, under the auspices of the Commission, by Messrs. 
Brooks, Ryder, Schaeffer, Rice, and others. 

The introduction of new species in water in which they were 
previously unknown is of special interest to the student of geo- 
graphical distribution. Through the agency of the Commission 
the German has already been placed in nearly every State 
and Territory, although the work of distribution has only just 
begun, and the tench @Zimca vulgaris) and the golden orfe 
(Idus m-lanotus) have been acclimated ; the shad has been suc- 
cessfally planted in the Mississippi valley and on the coast of 
California, and the California salmon in the rivers of the Atlantic 
slope. The lake whitefish of Europe has been introduced igto a 
lake of Wisconsin. As an act of international gourtesy, Cali- 
fornia salmon have deen successfully introduced into New 
and Germany.® The propagation work has increased in import- 
ance from year to year, as may be seen by the constant increase 
in the amount of the annual appropriation. A review of the 
results of the labcurs of the Commission in increasing the food 
supply of the country may be found in the annual reports. The 
rude appliances of fish culture in use ten years ago have abi 
way to scientifically devised apparatus, by which mullions of eggs 
are hatched where only thousands were before, and the demon- 
stration of the possibility of stocking rivera and lakes to any 
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desired extent has been greatly strength@hed. This work was 
for six years most efficiently dyrected by fie late Mr. James W. 
. B. Ferguson, also 
x e State of Marylanf, by whom has been 
devised the machinery for propagafion on a gigantic scale, by the 
aid of steam, which is now so successfully in use. 


«am The investigation of the statisacs and history of the fisheries 


has perhaps asgimed greater prpportions than was at first con- 
templated. One of the immediate causes of the establishment of 
the Commission was the dissension between the line and net- 
fishermen of southern New England with reference to laws for 
the protection of the deteriorating fishegies of that region. The 
first work of Prof. Baird as Commissioner was to investigate the 
causes of this deterioration, and the 1eport of that year's work 
includes much statistical material. In the same year a zoological 
and statistical survey of the great lakes was accomplished, and 
various circulars were sent out in contemplation of the prepara- 
tion of monographic reports upon the special branches of the 
fisheries, some of which have y been published. 

Some thirty trained qxperts are now engaged in the preparation 
of a statistical report on the present state and the past history of 
the fisheries of the United States. This will be finished next 
year, but the subject will hereafter be continued in monographs 
npon Separate branches of the fisheries, such as the holibut 
fishery, the mackere] fishery, ‘the shad fishery, the cod fishery, 
the herring fishery, the smelt fishery, and various others of less 
importance. 

undreds, and even thousands of specimens of a single species 
‘dre often obtained. After those for the National Museum have 
been selected, a great number of duplicates remain, These are 
identified, labelled, and made up into sets for exchange with 
other museums and for distribution to schools and small museums. 
This 1s in accordance with the time-honoured usage of the Smith- 
sonian Institution, and is regarded as an important branch of the 
work, Several specialists are employed solely in making up 
these sets and in gathering material required for their completion. 
Within three years fifty sets of fishes in alcohol, including at 
least ten thousand specimens, have been sent out, and fifty sets of 
invertebrates, embracing 175 species and 25,000 specimens. One 
hundred smaller sets of representative forms mtended for educa- 
tional purposes, to be given to schools and academies, are now being 
prepared, e ement of the invertebrate duplicates is in 
the charge of Mr. Richard Rathbun ; of the fishes, in that of Dr. T. 
H. Bean. Facilities have also been given to many institutions for 
making collections on their own behalf. ae annual reports have 
been published, with an te of 5,650 pages. ese cover 
the pried 1871 to 1878, ‘Many papers pa to the work have 
been published elsewhere, particularly descriptions of new species 
and results of special faunal exploration. 

The season of 1880 was opened by the participation of the 
Commission in the International Exhibition at Ber: The first 
honour-prize, the gift of the Emperor of Germany, was awarded 
to Prof, Baird, not alone as an acknowledgment that the display 
of the United States was the most perfect and most imposing, but 
as a personal tribute to one who, in the words of the president 
of the Dentscher Fisherei Verein, is regarded in Europe as the 
first fish-culturalist ın the world. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OxrorD.—This year the term commences somewhat later than 
usual, The professorial lectures on natural science begin next 
week, At the University Museum Dr, Odling lectures on 
Typical Alcohols, Prof, Clifton on mental Electricity, 
Prof. Price on Hydro mechanics, Prof. Story-Maskelyne, M.P., 
on the Elements of Crystallography, Prof. twich on Strati- 
graphical Geology, and Prof. Rolleston on D jon. 

Lectures are also given in the Chemical Department at the 
Muselim by Mr, W. W, Fisher, on Inorganic Chemistiy, by Mr. 
J. Watts on Organic Chemistry, and by Dr. F. D. Brown on 
Chemical Affinity. In the Biological Departmeyt Messrs. C. 
Robertson, W. H. Jackson, and A, P. Thomas form classes for 
instruction in Microscopy and Zoology. Mr. Barclay Thompson 

ves a course on the Comparative Anatomy of the Mammalia. 

the Clarendon Laboratory Mr. Stocker lectures on Elementary 

ee and, with Mr. V. Jones, gives instruction in practical 
cB, . 

BE the Univertity Observatory Prof. Pritchard will lecture on 


Spherical Astronomy, including instruments, and will give a 
course of six lectures on the Precession of the Equinoxes, in- 
cluding the Lunar Physical Libration. The Observatory is 
opened on Monday and Tuesday evenings during the term to 
members of the University who desire to obtain instrumental 
practic, In his annual repoit to the Board of Visitors the 
rofessor gives an account of the work carried on during the 

per ear at the Observatory. The long series of observations 

reference to the Inequalities in the Moon’s Rotation are now 
finished, and the results will be shorly published. The calcula- 
tions were brought to a successful issue during the Long Vaca- 
tion, and afford a general confirmation of the investigations of 
Bouvard, Nicollet, and Wichmann, and establish the existence 
of small but sensible inequalities in the moon’srotaton, Careful 
measurements have also been by Mr. Plummer of the 
relative positions of forty stats in Pleiades, and Mr. Jenkins 
has measured the relative co-ordinates of' 250 stars in the cluster 
39 Messier. Careful observations have also been made of the 
component stars of ë Ursæ Majoris and 70 Ophiuchi, With 
regard to the instruments the Professor writes :— 

‘The large refractor has been thoroughly examined and 
cleaned by Mr. Grubb, the artist who constructed it. This at 

resent is in an efficient working condition in every respect. 
‘rom our own resources we have thoroughly oveghauled the De 
La Rue Reflector, and it also is in excellent condition, It is 
fortusate for the University that both these instruments pars 
from time to time under the experienced and critical eye of Dr. 
De La Rue himself, Fora time Dr. De La Rue’s metallic 
speculum was replaced by an excellent silvered glass mirror, 
executed by Mr. With; the newer mirror possessed the greater 
capacity of the two, in point of brilliancy of reflected light, but 
was not deemed quite equal to Dr. De La Rue’s in point of 
pots 3 we have therefore returned to the use of the original 
s um., 

“ In order to carry out a new and important series of astro- 
nomical observations I soon found that the use of a chron h 
was indispensable; accordingly { have, in conjunction with Mr. 
Grubb, devised a Me Agi coma but practically efficient form 
of that instrument. e total cost of this‘ instrument, together 
with a corresponding and necessary addition to the mechanism 
of the sidereal clock, has not exceeded 1o. I am told on the 
best authority that this form of the chronograph will henceforth 
prove a desirable adjunct in other observatories. 

“ With the view of bringing practical astronomy within the 
reach of a moderate expenditure I have (again in conjunction with 
Mr. Grubb) devised a modification of existing small equatorial 
telescopes, which I anticipate will prove a boon to beginners in 
astronomical science. 

“ Lastly, I have devised and carried into execution a simple 
form of precessional globe for the use of students in astronomy. 
It affords very ready means oF representing the risings and 
settings of the stars, and the g aspect of the heavens at 
the remotest periods of time, past and future, and as seen at any 
locality.” 

In the Botanic Garden Prof. Lawson will give instruction on 
the Minute Anatomy of the Vegetable Tissues. a 

The following lectures are given in those colleges which pos- 
sess laboratories. At Christ Church Mr, Vernon Harcourt 
lectures on the Non-metallic Elements, and Mr. R. E. Baynes 
on Dynamical Electricity ang Conduction of Heat. At Balliol 
Caltege Mr. J. W. Russell lectures on Problems in Mechanics, 
and Mr. H. B. Diron on Elementary Hgat and Light. At 
Exeter College Mr, Lewis Morgan lectnres on Practical 
Histology, and at Magdalen College Mr, C. J. Yule gives a 
course of demonstrations on the Chemical Composition of ethe 
> 


Body. bai 
AN examination for Natural Science Scholarships is being 
held by Tri ity and Exeter Colleges. The former College has 
this year for the first time offered a scholarship for proficiency 
in science. At Merton College the science s p (Post- 
mastership) was not awarded. pe 
AT Balliol College there will be offered o@xt month a'science 
scholarship, on the foundation of Miss Brakenbury, open to all 
candidates without limitation of age, who shall not have ed 
ei:t terms from matriculation. e scholarship is of the annual 


ue of 8o/., and is tenable for four years tesidence. 
Papers will be set m the following*subjects »—(1) Mechanical 
Philosophy and Physics, (2) Chemistry, (3) PYsiology. Candi- 
dates will not be expected to offer th ves in more than two 


of these, There will be a practical examination ap aue or“more 
. 
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of the above subjects if the examiners think it expedient. In- 
tending candidates should’ communicate with the Master of 
Balliol before November 12. There will also be offered two 
exhibitions worth 4o/, a year, the examination for which will 
comprise the elements of Physics, Chemistry, or Physiology, as 
well as Classics and Mathematics. 


eCAMBRIDGE.—Dr, Michael Foster will lecture on elementary 
ere Mr. Langley will lecture to the advanced class on 
general yziolo twice a week; Mr. Lea takes physiological 
; and Dr. Gaskellthe physiology of the circulation, 
ira ENN hi lecture during the next two terms on scientific 
method. 

Mr. FREEMAN of St. John’s meer on a to lecture! as deputy 
for Prof. Challis, owing to his infim h 
Dr, REGINALD THOMPSON of any College i is to be one 
of the Examiners for 3rd M.B., and Dr, Cheadle to be Assessor 
to the Regius Professor of Physic. 

THe list of lecturers at Newnham College this term includes 
the names of Miss Crofts (English History and Literature), Miss 
Mernfield (Greek), Miss Harland (Algebra), and Miss Scott 
(Analytical Conics). The lectures are now delivered at the 
College, and not in Alexandra Hall. 


AT St. Thomas’s Hospital Medical School Mr. Robert Lawson 
hag obtained the Entrance Scholarship in Natural Science, of 
the value of 100/, and Mr. Herbert Lankester that of 6o/s 


AT the meeting of the Council of the College of Physical 
Science, Newcastle-on-Tyne, on October 11, ıt was decided 
without opposition that a lady candidate, Miss Isabel M. Aldis, 
should be allowed to hold an exhibition in the College. This 
decision completes the opening of the advantages of the College 
to lady students. They were previously admitted to all the 
lectures, but this is the first time that a lady has been a candidate 
for an exhibition. 





SOCIETIES AND ACADEMIES 
PARIS 
Academy of Sciences, October 11.—M. Wartz in the chair. 
The following ees were read :—On the róle of time in the 
formation of salts, by M. Berthelot. Experiments with several 
hundred saline mixtures prove that the period of change in saline 
reactions, comprised between the moment when the system has 
become physically homogeneous and that when it attains its 
chemical equilibrium, is excessively short, and wholly included 
in the short duration of the calorimetric mt, The same 
Fiod in ethene reactions, on the other hand, is incom ly 
The instantaneity in the former case is proved by an 
applies cation of the anthor’s theorem of slow actions. —On p! 
taly, by M. Faye. In the past year there have been 40,000 
well-marked cases of the disease in Lombardy, and 30,000 in 
Venetia, the richest and most productive provinces in Italy. It 
is unknown in Naples, Sicily, and Sardinia (so poverty and bad 
hygiene do not seem to be the causes). Wherever pellagra appears 
the endemic state polenta or cruchade are eaten, ne., varieties 
of unfermented bread (made from maize and millet), and M. 
Faye thinks the substitution of fermented bread would 
salutary.—On the photophonic experiments of Prof, and 
Mr. Sumner Tainter, by M. Breguet.—On algebraic equations, 
by Mr. West.—Earthquakes at Qmyrna on July 29, by pr 
Charpentin. The ray and phenomena of this earthqua 
were limited to the Sipyle chain and the adjoining p 
in å ‘perimeter of only a few leagues; but the peal -coup 
a felt at gat distances (Broussa, Rhodes, &c.). Chrono- 
meftrs at A were stopped. More than 3,000 years ago 
tade seems to have been a volcano under Sipyle, and this 
point has been the centre of earthquakes in that region. The 
approximate coincidence (in time) of this lasL Sm earth- 
quake with quakes at Manilla, the Azores, and Naples, is 
remarkable, n ihe effects produced by cultivation of absinthe 
as ins n its preventive application against phyl- 
loxera, by M. post, Among the absinthe plants erin large 
tract in * North America the author has never seen flies, sits 
worms, or any insects, nor yet scorpions, tarantulas, nor rattle- 
snakes, gam manured with absinthe might be, fatal to ¢the 
metamorphnses of ies ie —Ephemerides of comet 6 1980 


ienaa by arfan,—Observations of comet d I 

discovered by D at Strassburg) at the Paris Observa- 

tory, by M. gpa n the resolvent function of he equa- 

tion & + xf 7 =0, by M. Pujet—On a property of Pois- 

son’s finction, aia on the integration of equations Pee partial 
kd e e 


rder, by M. Gilbert.—On a very exten- 
tial equations with rational coefficients, 
whose solution dependff on the auntie of_an irrational alge 


derivatives of the 
sive class of linear diffe 


braic product, by M. er,—Principle of aħ algebsaic cal 
which contains as particular @pecies the calculus of imaginary 
quantities and quaternions, by M. Lipschitz —On the aa 
of numbers, by M. David. Ongthe mechanigal actions of light. 
theoretical considerations ray a of serving in interpretation o 
Prof. Bell’s experiments, by Cros. In 187g M. Cros sb 
sented a memoir to the Zadam, in which, guided by 
retical considerations, he affirmed å priort the results of fonts 
ménts which he thinks have a notable arity to Prof. Bels. 
In one experiment a ray of light interrupted s times a second 
was to be sènt into a tube resonating with a note of # vibrations, 
The alternate rarefaction and condensation of the gaseous 
medium might make the tube speak.—-Study of the distribution 
of light in the solar spectrum, by MM. Macé and Nicati. The 
maximum intensity is in the yellow, very near D. The percep- 
tion of blue and violet diminishes much more slowly with 
diminished illumination than that of less refrangible colours, 
From the extreme red to green of about 0°5 u wave-length, the law 
of distribution of intensity is the same whatever the i umination, 
Between eyes equally capable of discerning colour, there are very 
sensible diferensės. ——Vibratory forms of circular pellicles of sapo- 
saccharic liquid, by M. Decharme. With g given diameter of 
pellicle the numbers of nodals are inversely proportional to the 
corresponding lengths of the vibrating rod (which produces the 
waves),—On the place which boron occupies in the series of 
simple bodies by M. Etard. He places boron in the family of 
vanadium, veiy near that of phosphorus.—On propylacetal and 








isobutylacetal, by M. de Girard. ‘ 
CONTENTS Pace 
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A Treatise gn Comparativ Embryology. By Francis M. 
Balfour, M.A., F.R.S., 
College, CamBridge. In Two Volumes. 
(London: Maqmnillan and Co.» 1880.) 


ie is scarcely- possible to exaggerate the expressions of 


a BALFOUR'S © porate £ TIVE EMBRYOLOGY” 


How and Lecturer of Trinity 
Vol. I. 


gratitude which are due from zoologists to Mr. Balfour - 


for the execution of the great task which some three or 
four years ago he set himself. Zoologists have to be 
thankful to him not only for the admirable style in which 
he has carried out his work, but for the promptitude with 
which he has achieved it. Mr. Balfour’s object was to 
produce a work in which all that has been written during 
the last ten or fifteen years on the structural features 
exhibited by animals during their growth from the egg to 
the adult condition should be digested, and its import 
carefully estimated; the result being set forth in a.syste- 
matic way, so that the broad conclusions arrived at by 
the almost innumerable studies of “development from 
the egg’ inaall sorts and conditions of animals should be 
pointedly placed before the reader. - At the same time 
he aimed to provide for the purpose of reference and for 
the guidance of future students something like a complete 
bibliography, accompanied by an analysis in many cases, 
of the works which have been published on special forms. 

It is very well known to those who are in a position to 
make a comparative estimate, that during the last fifteen 
years in no branch of science has there been such activity, 
such abundance of discovery, of careful observation and 
ingenious speculation, as in biology; and this activity has 
tended more and more to concentrate itself upon the 
study of the mode in which the complex adult organism 
(whether plant or animal), with all its astounding powers 
and its beauty of form—slowly, surely, and yet by most 
improbable and devious ways, advances to its complete 
estate from the condition of a microscopic structureless 
globule of albuminous slime. This marvel of develop- 
ment is one which has only recently come to man’s know- 
ledge, and it seems likely that the fascination which the 
study of it can exert will be such as to attract the 
energies of an ever-increfising crowd of observers. 

Mr. Balfour’s book gives for those who are to come a 
résumé or summing up of the labours of those who have 
up to this date worked for and created our knowledge of 
what this process of growth from the egg is and signifies. 

The first volume deals with the history of development 
in all groups of animals excepting the Vertebrata. The 
labour which it has involved will be understood when it 
1s stated that the author gives references to five hundred 
and seventy-two separate memoirs or books, most of 
whith he has thoroughly read, and from many of which 
he gives extracts or carefully condensed abstracts. 

The thoroughness with which thè subjec®is presented 
to the student may be appreciated bya consideration of 
the fact that two hundred and seventy-five woodcuts are 
given in this volume, which are, with few exceptions, 
prepared especially for this work, either from the author's 
original drawings or from the drawings of -the writers 
whom he is summarising. 

Vous xxi1.—-Nq, 574 e ` 
e 


information and*well-considered suggestion. 








The work is divided into an “Introduction” and a 
“Systematic Embryology.” In the Introduction we have 
chapters on “The Ovum and the Spermatozoon,” on 
“The Maturation and the Impregnation of the Ovum,” 
and on “ The Segmentation of the Ovum.’ The syste- 
matic portion is divided into chapters, each of which 
corresponds with one of the large divisions of animals, 
e.g. Porifera, Platyelminthes, Rotifera, Mollusca, Cheeto- 
poda, &c. : 

“Mr. Balfour, it is hardly necessayy to say, has not per- 
formed his task as an ordinary maker ofbooks. He is, as 
all zoologists know, one of th€ foremost students of em- 
bryology in Europe, and has added a very large propor- 
tion himself to that great heap of isolated embryological 
memoirs and monographs which it is the purpose of his 
book to condense and render accessible to a wider circle 
of students. Consequently we find not only new and 
original observations scattered here and there in- the 
chapters of this treatise, but on the very numerous 
mdtters which call for the expression of an opinion or 
the exercise of judgment between conflicting statements 
of preceding observers, we have the conclusions, always 
modestly formulated, of a thoroughly competent critic. 

In fact those who are already advanced in the study 
of embryology will find that Mr. Balfour has freely and 
most legitimately made use of speculative views of his 
own, as a series of strings on which to thread the almost 
innumerable observed facts which have to be put on 
record and kept ready, as it were, for the future building 
up of embryological doctrine. The reader, on the other 
hand, who has not yet reached the degree of knowledge 
at which such speculations become intelligible, will find 
that there is so much in Mr. Balfour’s pages of hard, 
solid, descriptive record of the actual developmental 
changes of one animal after another, that he will certainly 
not feel cause to complain. 

It would be out of place to discuss in these pages 
any of the new theoretical considerations -which Mr. 
Balfour puts forward. With some of them it is possible 
to find fault; at the same time. they are all ingeniously 
supported and indicate close reasoning and a large survey 
of facts on the author’s part. They serve, as Mr. Balfour 
himself recognises, to stimulate inquiry, and when advanced 
not by a paper-philosopher, but by a most exceptionally 
industrious observer, they cannot fail to command respect. 

If we venture to offer any remark which suggests how 
possibly Mr. Balfour’s Book might have been even more 
excellent than it is, it must be cleagly understood that 
as it stands we hold it to be a perfect mine of valuable 
We should, 
however, have been glad had it been possible fom the 
author to give more attention to the history of the various 
stages of progress in our knowledge of embryology in 
general, and of each particular group. Ful justice is done 
to recent authors, and his own si, ase 
ample recognition from Mr. Balfour ; but the successive 
steps by which a particular point of view has been arrived 
a are not always definitely indicated and due merit 
assigned to each of those who in past times ha laboured 
to bring about the present phase of gience. This, no 
doubt, has not entered into Mr. Balfour's plan on account 
of the additional responsibility and Jabour* which it*would 
have involved, and the increase in size of what is ‘already 
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a voluminous treatise. But such treatment of the subject 
has avery high educational value and a certain ethical 
importance. 

Further, it may be noted that the author has neces- 
sarily a difficulty to contend with in the scope itself of 
his book. Embryology is not a natural nor a convenient 
division of biological science, The study of the orga- 
nism in its complete forn? cannot be advantageously 
separated from the study of the coming about of that 
form, and indeed it is very difficult for a writer who pro- 
poses to himself to describe the developmental changes 
of organisms to draw the Mme consistently in the various 
cases which he describes, and to say that at such a point 
his business with the organism ceases and that of the 
“ antipædologist ” begins. It is because the knowledge 
of embryological facts is to so large an extent new, that 
separate treatises on embryology are necessary. It is as 
a supplement to treatises on the structure or anatomy of 
animals which do not sufficiently deal with embryology 
that such a distinct treatise ig needful, and such needeis 
merely the result of the late development of embryo- 
logical research. 

In the course of time we shall no doubt see a complete 
fusion of “embryology” and “antipzedology ”—the facts 
of structure to be observed’ in. the youth and in the 
maturity of organisms being treated as a matter of course 
concurrently. Nothing could conduce more directly to 
this desirable state of things than the really remarkable 
and successful effort which Mr. Balfour has made to 
gather together and present in a compact and logical 
form the embryological results which have been and still 
are pouring forth from Russian, German, English, French, 


‘and American laboratories in an overwhelming stream, 


calculated to daunt by its velocity any but the most 
determined student. E. RAY LANKESTER 





THE SIEVE-TUBES OF DICOTYLEDONOUS 
PLANTS 


Beiträge sur Kenntniss des Stebrokrenapparates dicotyler 
Pflanzen, Von Dr. Karl Wilhelm. (Leipzig: W. 
Engelmann, 1880.) 


t is perhaps natural, owing to its peculiarities, and 
especially to the character of the cell walls, that the 
soft bast was comparatively lately investigated and 
described ; t but it is surely a surprising fact that the 
ground should have been left open till the present year, 
for agmorough investigation of the development of those 
tissues which are characteristic of the phloem. 

Inthe “ Comparative Anatomy” of De Bary we find a 
full Account of what was known in 1877 of the structure 
and development of the soft bast; at the same time the 
writer pointed out several questions concerning which 
further investigation was required. He drew especial 
attentiomto our waat of knowledge of the relation of the 
cambiform cells? to the sieve-tubes, and of the develop- 
ment Of the sieve plate, the callus mass, and the contents 
of the sieve-tube It has been the object of Drs Wilhelm’s 
researches to supply mformation on these several points® 


ï The sieve tubes aan discovered by Hartg (1837) His obsmrvations 
. ee years ap after verified by other observers, especially von Mohl, 

ag 

7 De Bary, “Y: H Anat.,’’ p. 337. 


while at the same time Me affords us many other interesting 
details. 

Owing to the widen 
for the author to extend his fesearches beyond a limited 
number of types. Those selected were Vijis vinifera, L 
Curcubita pepo, Lu, and Lagendria vulgaris, Ser. It will 
be seen that Dr, Wilbelm his selected plants having 
sieve-tubes of the two different types common among the 
Dicotyledons, viz., Cucugbita and Laggnaria where the 
structure is more simple, Vitis where it is complicated by 
the presence of several sieve-plates side by side on the 
same cell wall. In a note at the end of the paper the 
author specially asserts that his results only apply to the 
plants named; while further research must show whether 
the structure described is really typical. 

The main results arrived at are af follows :—Those 
formative cells of the bast which are set apart for the 
development of a member of a sieve-tube, usually suffer a 
longitudinal division into two unequal cells: the larger 
forms one member of the sieve-tube ; the° other, which is 
smaller and shorter, develops into the companion-cell 
(Gelestzelle). The latter may, in Cucurbita and Lagenaria, 
again divide. “The walls separating the companion-cells 
from the sieve-tube are fitted, and the cell coptents richly 
protoplasmic. It will be seen that these cells, being sister 
cells of the members of the sieve-tubes, must be dis- 
tinguished from the larger cells, which are usually termed 
“cambiform ;” these latter being formed by division from 
formative cells of the bast, but not being in direct genetic 
connection with the cells, which develop into members of 
the sieve-tubes. 

Dr. Wilhelm finds that the “ callous ’’ condition of the 
sieve-plate is not, as previously supposed, the result of a 
secondary change of the plate; on the contrary, the dif- 
ferentiation of the sieve-plate begins by the change of the 
cellulose to ‘callus’ at a number of points. It is in the 
callus masses, formed at these points, that the pores of 
the sieve later appear. The callus may extend itself from 
these points so as to cover the whole face of the plate, 
and completely inclose the cellulose sieve. A callus- 
skeleton is thus formed which may be isolated. 

The callus varies in volume, increasing with age, òr on 
approach of the period of rest; in which case the pores 
may be completely stopped; or decreasing as the period 
of summer activity approaches, when the pores are again 
opened. This result may be obtained by artificial means. 
It is best seen in Vitis; it is probable that this variation 
of volume of the callus is by no means universal. 

As regards the substance of the callus it will be seen 
from the following reactions that it cannot be identified 
with any of the substances *previously described. With 
acids and alkalies it Swells quickly; if the reagents be 
strong it is dissolved. Ammoniacal .sub-oxide of copper 
attacks it only slightly, or not at all; by use of this 
reagent the callus-skeletons before mentioned may be 
obtained free. Solution of iodine in alcolfol does not 
colour it; solution of todine in potassium iodide colours 
it yellow to brownish yellow. This with Schultz’s solution 
gives a deep red brown; when used alone the latter 
reagent gives no colour, but causes considerable swelling. 

Thus far we have only discussed the cell walls. While 
the development of the sfeve has been going on, but 
before the perforations are formed, a change appears in 


of the subject it was impossible | 
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the contents of the young sieve-tulBs. 
irregular massgs appear in the la 


Isolated drops or 
of protoplasm lining 
_ the cell*cavity before the disapp#arance of the nucleus. 


These consist of a slimy (Schleim) apparently rich in 


am Ditrogen The separate ses later fuse together to 
form a bang, which is ose much narrower than the 


girth of the tell. Between his and the wall of the sieve 
tube a protoplasfnic envelope intervenes (Hidischlauch). 
The central cavity within these js filled with “sieve-tube 
sap.’ For further details concerning the contents of the 
sieve-tubes the reader must be referred to the original 
work, 

The author has not been able to observe directly the 
first appearance of connection through the pores of the 
sieve ; but suggests that it is effected by the outgrowth of 
protuberances of the envelope (Aidischlauch) from oppo- 
site sides of fhe sieve, which penetrate it and coalesce to 
form the connecting strings. 

The presence of starch grains noticed by Briosi is con- 
firmed by Wilhélm in Vitis. ` He finds them In members 
of sieve-tubes which are still closed. He opposes the 
idea that they pass through the sieve on ground of their 
size. In Cucurbita and Lagenaria they are absent. Be- 
sides the communication of sieve-tubes with one another 
laterally, so as to form a complete system, Dr. Wilhelm 
has observed in the case of Vitis a further connection, 
through the medullary rays, of tubes lying on opposite 
sides of the ray. This is effected by special sieve tubes, 
produced by transformation of cells of the medullary ray, 
so as to form a series of very short members; these 
correspond in development and structure with the ordinary 
sieve-tube. They traverse the medullary rays in an 
obliquely tangential direction. Such communications are 
not found in Cucurbita or Lagenaria. 

The question of function has not been solved by these 
observations. Dr. Wilhelm still holds the view, pro- 
pounded by Nägeli, that the function of the sieve-tube 
is the transference of indiffusible substances from place 
to place in the plant. 

In conclusion it may be remarked that the paper is well 
written, but that it is of such a character as to be interest- 
ing ohly to the specialist. The plates, of which there are 
nine, are executed with great skill and exactitude. 

F. ORPEN BOWER 





OUR BOOK SHELF 


The Elementary Geometry of Conics. By C. Taylor, 
M.A. Third Edition. (Cambridge: Deighton, 1880.) 


Mr. TAYLOR has been before the public as a writer on 
geometrical conics since 1863, in which year he brought 
out his “ Geometrical Conicg’’ ; in 1872 we have the first 
edition, and in 1873 the second edi#fon of his “ The Geo- 
metry of Conics,” a smaller work than his first book (1863). 
Now we have a thifd edition with the above title. In 
May, 1875, Mr. Taylor, in a paper entitled “On the 
Meshod of Reversion applied to the Transformation of 
Angles” (r@ad before the Mathematical Society, and 
subsequently printed in a more extendede form in the 
usury ournal, No. 53, 1875, with the title “The 

omographic Transformation of Angles”), called atten- 
tion to a “neglected work on conics by G. Walker, 
F.R.S. (1794)”: in this work we first meet with the 
properties of a circle, which Walker calls the generating 
circle, but which Mr. Taylor, în the work before us, styles 


1 Cf. De Bary, *Vergl Anat.,” p. 185. 
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the eccentric circle ; in the free use of this circle consists 
the main feature in the alterations made in this new edi- 
tion; further, though still keeping well in view the proving 
chord-properties cane dently of tangent-properties, there 
is a rearrangement of the text ; so that the two properties 
are not treated of in distinct chapters, In other ways 
also we think this little work is improved, but we deed 
say no more upon a third edition. 
s 


LETTERS TO THE EDITOR 


[The Editor does not hold himself respousible for opinions expressed 
by his correspondents, Nether can he undertake to return, or 
to correspond with the write®'of, rejected manuscripts, No 
notice ts taken of anonymous communications.) 

[The Editor urgently regart correspondents to keep their letters as 
short as possible, pressure on his space is so great that i 
ts impossible otherwise to ensure the appena ewn of com- 
munications containing interesting and novel facts.) 


Ceraski’s New Variable Star 


UnLess the principal fact mentioned below has already-come 
to your notice, you may like to bring it beforé the astronomical 
public in the columns of NATURE. . 

e true period of the variable star recently discovered at 
Moscow (Durchmusterung, zone + 81°, No, 25) appears to be 
two days and a half, instead of five as given in NATURE, vol. 
xaii. p. 455. Minima were observed at the Harvard College 
Observatory on September 23 and 28. The changes of the star 
will accordingly be visible in England on October 13, 18, 23, 
28, &c., during the three or four hours before or after midnight. 
The rapidity of the change is probably greater in the case of 
this star than in that of any other known variable, the variation 
exceeding a magnitude in the course of one hour. The total 
variation is more than two magnitudes. A star of about the 
eighth itude (No. 30 of the same zone) is within a few 
minutes of the variable, and may readily be compared with it. 
The phenomenon of the variation is consequently a striking one, 
even as seen in a small telescope. The approximate place of 
the variable for 1881 is in R.A. oh. 51m. 48s., Decl. +81° 14" 1. 

EDMUND C. PICKERING 

Harvard College Observatory, Cambridge, U.S., October 2 





= Lord Lrnpsay’s Dun Echt Circular, No. 10, which I received 
on Saturday morning, October 23, prepared me to watch for a 

robable minimum of M. Ceraski’s remarkable variable star 

.D. +:81°.25’ on the same night. From my observations the 
minimum appears to have occurred at about 11h. 10m. G.M.T., 
the star then being of about 9'r magnitude. At oh. 5m. I noted 
it about equal to a neighbouring star, B.D. + 81° 30’, which I 
gauged 8°I mag., and at 13h, 50m. it had regained the same 
magnitude, When about minimum I thought the variable to be 
slightly ruddy, but as it brightened up again it lost this tint apd 
appeared to be white, or bluish white, as when I first observed 
it. It has a small bluish 113 . companion, the P. and D. of 
which I roughly estimated to be bo" 10” respectively. The 
star was observed by Carrington in 1855, on December 19, 21, 
and 30, his estimated mage. being 8’0, 80, g'o. Possibly the 
star may have been near minimum at his third epoch. 

Knowles Lodge, Cuckfield, October 25e GEORGE Kygrt 


“ Solid Ice at High Temperatures” be 


o 

THE interesting results announced by Prof, Thomas Carnelley, 
of Firth College, Sheffield, in relation to the physical conditions 
under which sce persistently maintains its solid siate when 
exposed to the influence of heat (NATURE, Yol, xxii. p.'435), 
deserves some notice. When he speaks of obt@ining ‘' solid 1ce 
at temperatures so high that it was imposaiele to touch without 
burning one’s self,” it is evident that this burning quality apper- 
tains to the hot vessel containing the ice, and not to the slid ice 
ttself. For it is obvious that under the given conditions fe 
tebiperatureof the surface of the ice is kepi at least asdow as œ C. 
& the rapid vaporisation of it whilegn a solid state, 

The phenomenon of a body remaining pgesistently at a low 





tem e wiftn surrounded by » hot vessel—through the 
influence of the rapid change of state—is gouseto the 
well-known results of Boutigny and Faraday i rélatian to the 


freezing of water and mergury in a hot vessel by means of laige 
. ° a 


te 


~ restored to it by annealing 
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lobules of sulphurous acid and liquid carbonic acid while in a 
./* spheroidal condition.” In these cases, notwithstanding the 

roximity of the hot vessel, the temperatures of the globules of 

O, and CO, are respectively as low as — 10° and — 73°C, 
* - It has long been remarked by physicists that some substances 
‘ pass directly from the solid to the ihe: state, without under- 
‘going ‘liquefaction: that is, when heated, they sublime without 
melung, Such bodies, under ordinary atmospheric pressures, 
have their boiling points Jower than their temperatures of fusion ; 
-hence they wolatilice -withou? melting. Moreover it has long 
been known that such substances may be made to fuse by 
subjecting them to an abnormal pressure sufficient to raise their 





< boiling points aévve their points of fusion. Thus the classical 
~ experiments of Sir James Hall show that carbonate of lime may 


be fused when heated under ere sufficient to prevent the 
CO, from escaping (Thans. Royal Soc. Edin, vol. vi. pp. 71- 
186, 1805). In like manner metallic arsenic sublimes without 
melting at 180° C., under the ordinary pressure of the atmo- 
sphere; but the experiments of Landolt in 1859 show that 
under artificial' pressure it melts in globules at a low red heat. 
It is evident that in these cases the rapid vaporisation of the 
solids under ordinary circumstances revenis the temperature 
from reaching the point of fusion; but when subjected to addı- 
tional pressure fhe conditions of liquefaction are secured. On 
the other hand, inthe case of ie, it is obvious that the withargwal 
of pressure by lowering ‘its boiling-point places it in the same 
category with metallic arsenic under ordinary conditions of 
pressure, : 
In relation to the Uterature of this subject it is proper to add 
the.following quotations from M. V. R ult’s “Elements of 
, Chemistry” (American Translation, Philadadelphia, 1865, vol. i. 
279). In peaking of thie fusion of metallic arsenic under pressure 
e says :—‘‘ The distance between the point of fusion and: that of 
ebullition of any body may, however, be increased at pleasure. 
For the point of ebullition of a body ts the temperature at which the 
tension of its vapour is equal to the pressure exerted upon i; and 
hence by increasing the pressure the boiling-point is raised 
without sensibly affecting the point of fusion.” Again, he 
says :—‘‘ Reciprocally it is evident that a volatile solid body may 
be always subjected to so slight a pressure that it will Joi/ at a 
temperature étferior to that at which it melts, Thus ice at the 
temperature of — 1° C, possesses an elastic force represented 
by 4'27 mm,; in other words, it boils at a temperature of 
— 1° C. under the pressure of 4°27 mm. Ice may therefore be 
entirely volatilised ss chullition under this feeble pressure, with- 
out reaching its point of fusion, which 1s 0° C,” 
Berkeley, California, September 30 JOHN LECONTE 





Wire Torsion 


THE phenomena described by Major Herschel in his letter to 
NATURE, vol, xxii. p. 557, and about which he asks for informa- 
tion, are, we think, quite easily explained by what is known of 
the fluidity of metals. Yielding, or flowing, seems to occur in 
all metals after a certain limiting stress has been reached ; indeed 
if probably occurs, although perhaps to an immeasurably small ex- 
tent, even with small stresses (see roc. Roy. Soc. No. 204, p. 411, 
1880) ; but there is generally a limiting stress beyond which the 
increase of strain due to yielding becomes comparable in magni- 


- tude with the ordinary strains, whith instantaneously disappear 


on the removal of the load. The bell-smith pulls his copper 
wirggsind makes it anuch longer before he thinks it fit for use; 
in a similar way the telegraph constructor stretches, or Ai//s the 
iron, wire before he erects the line. Up td a certain limit of 
palling force, the wire obeys the well-known laws of elasticity ; 
E ai above that limit there is considerable fluid-yielding, there 
ut very little yielding below that limit ; and at any mstant 

during the lengthening if the man ceases to pull, the wire shortens 
a little. In faet at any stage the wire obeys the elastic law for 
small stresses, © Eventually the man ceases to pull, knowing that 
the metal has lost mest of its fluid properties, which can only be 
The same thing occus in brass, 

although to a smaller extent than in copper, which can be expe- 
rimentally proved in the following way :—Stretch a piece of well- 
annealed brass wire in the manner described by Mjor Herschel 
until it is nearly breaking ; and immediately set the wire vibratinfy. 
Now the note given out by the stretched brags wire, which, as 
is well known, dependseon the tensile stress, will ee’ found 
rapidyy to gp dewn in pitch. If the wire be tightened up again 
sufficiently wise the screw, the original note will again be heard, 

e 
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and the pitch will again¥o down, but not so ‘rapidly as before. 
Repeat this process unti§no flattening of the note is heard ; then 
in this state we think th&t the experimenter will find the wire to 
break with much less torSion than before, and to obey Hooke’s- 
law moré exactly. If it be desired’ to repeat the ‘yielding or 
flowing process, the wire must be, previously seein annealed, i 

Mere sudden straining, even ngarly up to the breaking stress! 
is not sufficient to destroy the fluflity of brass ; tinfe is required. 
The yielding behaviour of-a bras beam-when lo&ded has-been 
studied by Prof. Thurston (Trans. American Soc. of Civil Eng. 
vol. vi. p. 28), and we may add that we bave found that the 
permanent state is always fhore rapidly reached when the wire is 
subjected to rapid vibrations, 

t may be because torsion of a wire is more visible than longi- 
tudinal strains (the twist being inversely proportional to the 
fourth power of the diameter for a given twisting moment, 
whereas the longitudinal strain for a given load is inversely pro- 
portional to the square of the diameter) that fluidity is so much 
more apparent ii torsional experiments ;.but we think-it probable 
that fluidity will be found always much. mére apparent- when the 
volume of the material acted on is unchanged, 
streés is mainly one of shear as it is in torsion. 
. However may be we can explain why wire which-has been 

- “killed” for pulling forces is not “killed ” for twisting, and 
why ,it is more difficult to’ kill for twistifig than for tensile 
stresses, It is well known to wire-drawers that in whatever 
state copper or brass wire may be, whether annealed or not, it 
may be drawn smaller, although no doubt it requires less care to 

draw it if it is annealed, e cannot merely pull wire much 
smaller, it has to undergo a lateral pressure zuch as the die gives 
it. Now in twisting a wire it everywhere receipes this lateral 

essure, that is—imagine a right-handed spiral filament being 
fengthened by the twist—then the other component of the twist 
gives to the.filament a compression at right angles to its length 
which enables it to extend. It seems t this lateral pressure 
is needed to overcome some sort of friction in the particles of the 
metal tending to prevent their moving into the axis of the wire, 
and which therefore is greater as the section of the wire is larger, 
and it is probably for this reason that a very thin wire extends 
much more, for a given initial length, before it is killed than a 
thick wire. We have known a length of about fifteen inches ọf 
fine copper wire which had just been drawn, and which: had 
been well killed, to bear six or seven hundred complete turns in 
a lathe, one end being fixed, the other end turned, and the wire 
kept pretty taut before’ it was accidentally broken, and even 
afterwards of the wire could be considerably lengthened -by 
pulling. e nature of the explanation of this apparent anneal- 
ing for tensile stresses arising from pievious torsion will be 
gathered from what follows. 

We infer that the three or four turns given to the wire at the 
beginning in Major Herschel’s experiment were not sufficient to 
produce permanent torsional set ; why then should increasing the 
tension during the torsion cause torsional set as well as lengthening 
of the wire? This is, we think, a more important question than 
the one ea to us by the observations of fluidity in the 
latter of Major Herschel’s letter, and which arose from the 
metal having belonged to what Prof. Thurston calls the ‘‘tin 
class” as distinguished from metals of the ‘iron class,” 

The explanation we think is as follows, and it leads to the 
conclusion that torsional fluidity is not independent of tensile 
stress :— 

Suppose right- and left-handed spirals had been imagined in the 
wie in question, making everywhere angles of 45° with the axis of 
the wie; then torsional strain, however set up, would consist in 
the production of a difference uf length of these two sets of spirals, 
Now a twisting mongvent produces this effect; it lengthens, 
say the right-hand spiral and shortens the left, and we know that 
up to a certain limit, which is tolerably high, the same effect is 
produced whatever be the tensile stress in the wire,- which latter 
simply tends to lengthen both spirals equally. In fagt if 
Hooke’s law is true, the torsion is independent ef the tension. 
But above a certain limit of pull in the wire, the strain in the 
direction of the right-hinded spiral being everywhere due to the 
sum of two tensile stresses, becomes so great that fluidity sets in 
and permanent set-is produced ; whereas in the direction of the 
left-handed spiral the stress is due to the difference between the 

- tetssile stress and the compressive part of the torsional shearing 
stress, and this difference being small, no permanent tensile set 
is produced, or at all events dne much less.thay in the case of 
the other spiral. Consequently if all stresses now cease to act 


tis, when the 
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a permanent difference wopld remain 
spirals, that is, there would now be afbermanent twist. 
Infonfiation regarding the fluidity gf tempered steel, copper, 
brass, lead, tin, &c., will be fotind in the papers of M, Tresca, 
and in the second of the Cantor lectures delivered by Mr. 
Anderson beforesthe Society pf Arts April 19, 1869, as well as 


the lengths of the two 


in Mr. Anderson’s book on “ Strength of Materials,” and in 
Mr. Bottomley’s reports comfaunicated at the Mee of the 
British Associatiog m 1879- We do not think, however, 
that much of the valuable information on the fluidity of metals 
which is scattered through the Proceedings of the different 
societies has yet been collated. Wire-drawers, watch and 
clockmakers, as well as the makers of philosdphical instru- 
ments and of other small machinery, have a considerable 
amount of knowledge of this subject which they cannot 
systematise and make known to others, but which, nevertheless, 
they make ready use of in their work. 

ally, we would suggesi that if Major Herschel wants his 
wire to obey Hookas law for small twists only, he will not find 
it necessary to destroy the properties which are due to its bei 
annealed. If, however, he desires to use greater twists, it will 
be necessary to leave the wire under a fairly large pull for a 
considerable time without twisting it until it ceases to con- 
tinuously yield tq tensile stresses pf greater intensity than that of 
the shear stress to which it has afterwards to be subjected. 
And if in Mr. Allan Broun’s gravimeter it be necessary to 
employ such large twisting couples as Major Herschel was using 
in his experiments, we would suggest the employment of a longer 
and thicker wire, OHN PERRY 

London, Qctober 18 W., E. AYRTON 





On the Skin-furrows of the Hand 


In looking over some specimens of ‘‘prehistoric” pottery 
found in Japan I was led, about a year ago, to give some atten- 
tion to the character of cetam fn er-marks which had been 
made on them while the clay was still soft. Unfortunately all 
of those which happened to come into my possession were too 
vague and ill-defined to be of much use, but a comparison of 
such finger-tip impressions made in recent pottery led me to 
observe the characters of the skin-furrows in human fingers 
generally. From these I passed to the study of the finger-tips 
of monkeys, and found at once that they presented very close 
analogies to those of human beings. I have here few oppor- 
tunities of prosecuting the latter study to much advantage, but 
hope to present such results as I may attain in another letter. 
Meanwhile I would venture to suggest to others more favourably 
situated the careful study of the lemurs, &c., in this connection, 
as an additional means of throwing light on their interesting 
genetic relations, 

A large number of natwe-prints have been taken by me from 
the ‘fingers of people in Japan, and I am at present collecting 
others from different nationalities, which I hope may aid students 
of ethnology in classification. Some few interesting points may 
here be mentioned by way of introduction. 

Some individuals show quite a symmetrical development of these 
furrows. In these cases all the fingers of one hand have a 
similar arrangement of lines, while the pattern is simply reversed 
on the other hand. A Gibraltar monkey (Afacacus innus) 
examined by me had this arrangement. A slight majority of the 
few Europeans I have been able to examine here have it also. 

An ordinary botanical lens is of great service in bringing out 
these minor peculiarihes. Where the loops occur the mnermost 
lines may simply break off antl end abruptly ; they may end in 
_ self-returning loops, or, again, they fay go on without breaks 

after turning round upon themselves. Some lines also join or 
branch like junctiorfs in a railway map. All these varieties, 
however, may be compatible with the general impression of 
symmetry that the two hands give us when printed from, 

In a Japanese man the lines on both thumbs form similar spiral 
whorls; those of the left fore-finger form a peculiar oval whorl, 
while those of the right corresponding finger fétm an open loop 
having a direction quite opposite to that of the right fore-finger 
in the previous example, A similar whorl is found on both 
middle nace instead of a symmetrically reversed whorl. The 
right ring-finger again has an oval whorl, but the corresponding 
left finger shows an open loop, 

The lines at the ulno- margin of this particular Japanese 
are of the parallel sort in both hands, and are quite symmetrical, 
thus differmg from the Englishman’s considerably. These in- 
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stances are not intended to stand for typical patterns of the two 
peoples, but simply as ulustrations “of the kind of facts to be 
observed. My method of observation was at first simply to 
examine fingers closely, to sketch the general trend of the curves 
as accurately as possible, recording nationality, sex, colour of 
eyes and hair, and securing n specimen of the latter. I passed 
from this to ‘‘nature-printing,” as ferns are often copied. e 

A common slate or smooth board of any kind, or a sheet of 
tin, spread over very thinly and gvenly with printer’s ink, is all 
that is required. e parts of ‘which impressions are desired 
are pressed down steadily and softly, and then aie transferred to 
slightly damp paper. I have succeeded in making very delicate 
impressions on glass. They are somewhat faint indecd, but 
would be useful for demonstrations, as details are very well 
shown, even down to the minfte pores. By using different 
colours of ink useful comparisons could be made of two patterns 
by superposition: These might be shown by magic lantern, I 
have prepared a number of ontline hands with blank forms 
for entering such particulars of each case as may be wanted, and 
attach a specimen of hair for microscopic examination. Each 
finger-tip may best be done singly, and people -are uncommonly 
wi to submit to the process, A little of water and soap 
remove the ink, Benzine is still more effegtive. The domi- 
nancy of heredity through these infinite varieties is sometimes 
vay striking. I have found ugique patterns in a parent repeated 
with marvellous accuracy in his child. Negative results, how- 
ever, might piove nothing in regard to parentage, a caution 
which it is important to make, 

Iam sanguine that the careful study of these patterns may be 
useful in several ways. 

1, We may perhaps be able to extend to other animals the 
analogies found | by me to exist in the monkeys. 

2, These analogies may admit of further analysis, and may p 
assist, when better understood, in ethnological classifications. 

3. If so, those which are found in ancient pottery may become 
of immense historical importance. - 

4. The fingers of mummies, by special Lae orbit yield 
results for comparison: Iam veiy doubtful, however, of this. 

5. When bloody finger-marks or impressions on clay, glass, 
&c,, exist, they may lead to the scientific identification of 
criminals, Already I have had experience in two such cases, 
and found useful evidence from these marks, In one case 
gr finger-marks revealed who had been drinking some 
rectified spirit. The pattern was umque, and fortunatel 
I had previously obtained a copy of it. They agreed wil 
microscopic fidelity. In another case sooty er-marks of 
a person climbing a white wall were of great use as negative 
evidence, Other cases might occur in medico-legal investi- 
gations, as when the hands only of some mutilated victim 
were found. If previously known they would be much more 

recise in value than the standard mole of the penny novelists. 
fr unknown previonsly, heredity might enable an expert to deter- 
mine the relatives with considerable probubilty in many cases, 
and with absolute precision in some. Such a case as that of the 
Claimant even might not be ne aes the range of this principle. 
There might be arecognisable Tichborne type, and there might 
be an Orton type, to one or other of which experts might relate 
the case. Absolute identity would prove descent in some 
circumstances. e . 

I have heard, since coming to these general conclusions by 
original and patient experiment, that thg Chinese criminals from 
early times have been made to give the impression®u®f their 
fingers, just as we make ours yield their photographs. Ihave 
not yet, however, succeeded in getting any precise or eaithenti- 
cated facts on that point. That the Egyptians caused their 
criminals to seal their confessions with their thumb-nails, just ase 
the Japanese do now, a recent discovery proves. This is how- 
ever quite a different matter, and it is curioys to observe that in 
our country servant-girls used to stamp their Spaled letters in the 
game way. There can be no doubt as to the Nese hi having, 
besides their photographs, a nature-copy o the for-ever-nnchange.e 
able finger-furrows of important criminals, It need not surprise 
us to find that the Chinese have been before us in this & in other 
Snatters, eI shall be glad to find that it is ieally so, as it would 
only serve to confirm the utility of the method,*and the facts 
which may thus have been accumflated would be a rich anthro- 
pologjcal miné for patient observerg. # HENRY FAULDS 

Tsukiji Hospital, Tokio, Japan z Š 

[Some very interesting examples of nalgre®prinfed finger- 
tips accompanied this lgter.—ED.] 
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Metamorphic Rocks, Ireland surface of water), and fe the Hydrocoris or Cryptocerata 
THERE appears to be confusion as to the times when meta- | (almost all aquatic species Of the Geocorisx 1,503 are Euro- 


morphic action occurred among the Irish rocks ; my experience 
wo 


d point to the following :— 

In the Carnsore district, South-East Wexford, there are meta- 
morphic rocks for a long time supposed to be of Lower or 
Cambro-Silurian age; I however proved that they were up- 
turned, contorted, metamorphosed, and denuded, prior to the 
overlying fossiliferous Cambro-Silurian rocks being deposited, 
and for the reasons given in the Geological Survey Memoir it 
is probable these metamorphic rocks are of Cambrian age. 

in the hills north of Pomeroy, Co. Tyrone, there are meta- 
morphic rocks, which wereeupturned, contorted, metamorphosed, 
and denuded, prior to the overlying fossiliferous ‘‘ Pomeroy 
rocks” having been deposited. * The fessils in the latter would 
point to their being Cambro-Silurians ; consequently the meta- 
morphic rocks are older, and for reasons given in a paper read 
before the Royal Irish Academy I believe they are the equiva- 
lents of the “great micalite series,” West Galway, or the 

uivalents of the Arenig group of Wales. Thal is either 

pper Cambrian, or Passage beds between the Cambro-Silurian 
and Cambrian, 

In Erris, North-West Mayo, there is a tract of excessively 
metamorphosed rocks, supposed by Griffith to be older than 
the associated altered Cambro-Sjlurians, and this opinion ®is 
shared in by Mr. McHenry, who more recently examined them. 

From the above it is evident that there was a period of intense 
metamorphosis prior to the Cambro-Silurian age. 

‘The Cambrian (Are group?) and Cambro-Silurian of 
Galway and South-West Mayo must, in part, have been altered 
prior to the deposition of the Upper Silurians on them; while 
the general metamorphism of the South-East Ireland Cambro- 
Silurians, which was quite irrespective of the intrusion of the 

* Leinster granite, was probably at about the same time. Tf the 
Comeragh, Mountain rocks are Glenganff grits, fe. Silurians, 
the age of the metamorphic action is evident, as in Waterford 
these rocks underlie those of the Comeragh Mountains, In 
addition 1o the general metamorphism in the rocks of South- 
East there was also a local and secondary action in 
connection with the protrusion of certain granitic rocks, 

The testimony of the West Galway and South-West Mayo 
rocks alone, however, would prove a period of intense meta- 
morphic action al the close of Cambro-Silurian time, 

In South-West Mayo, as proved by Mr. Symes and myself 
(Maps and Memoirs of the Geol, Survey), there is a considerable 
area, of metamorphosed Upper Silurian rocks, which prove 
another period of intense metamorphic action subsequent to the 
dawn of Upper Silurian times. The secon metamorphism 
previously mentioned in South-East Ireland may also be of this 
age, as the granitic rocks allied with the metamorphic, in both 
areas, are very similar. 

Thus there are records of at least three periods of intense 
metamorphic action, and probably there were two others sub- 
sequently—one in the Triassic and another in the Miocene time 
~fe account respectively for the metamorphic rocks in the 
neighbourhood of the Mourne granite, Co. Down, and those 
associated with the granitic rock near Portrush, Co. Antrim, 

Formerly, as mentioned by me in the ‘‘ Geology of Ireland,” 
the period of greatest metamorphism was considered to have 
been at the close of the Cambro-Silurian time; now, however, 
more recent research has taught us that metamorphic rocks, 
formersupposed to be ro-Silurians, are Cambrians ; so 
it seems possible the metamorphic action prior to Cambro- 
Siluriow time may have been greater than that subsequent to it. 

Ovora, Irelan G. H. KINAHAN 





The Number of Known Species of Hemiptera- 
e Heteroptera 


As Mr. Pascoe,*in very “handy book of reference” for 

e zoological Classification, says of the Hemiptera-Heteroptera that 

‘fin round numbers there may be about 10,000 species in this 
sub-ordé#,” I am induced to give my census of the group. 

On completing, about a year ago, MS. lists of the familic# 
which Stal usffortunately did not hve to include in his ‘‘ Enume- 
ratio Hemipterorum,’ I was fempted to try and ascertain the 
total number of specs that had been described.* This I found 


to be about 7,800 (the actualnumber arrived at is 7,780} Of 
these, 7, belong to the Geocorisse or Gymnocerata (mostly 
terrestri ugs, i 


t meluding four families which inhabit the 


e rest of the Old Wẹrld, axd 2,694 
are American ; of the Hydrocorise the corresponding numbers 
are 95, 120, and 119. largest family of the Geocorise in 
Europe is the Capsidæ with 500 species, as agajnst 134 and 312 
in the rest of the Old World and Aiferica respectively, Amongst 
the Hydrocorisee the family Corixigfe is most numeroys in species, 
the numbers being: for Europe 78, the rest of the Old World 
17, and America 34. But as these two ies contain many 
inconspicuous species, and species having a sfrong resemblance 
inier se, end as Europe has been (naturally) imore thoroughly 
investigated than the other regions, it is likely that many extra- 
European species of these families remain yet to be discovered. 

Of what may be the actual number of spzcies of Hemiptera- 
Heteroptera existing it is difficult to form an estimate, It is 
only of late years that much attention (comparatively) has been 
directed to the order, and from the number of new species sent ° 
home by the few collectors who condescend to collect bugs, 
it is evident that very great additions to the list will in course of 
time be made. Even within the last twenty years the list has 
been more than doubled, asin A. Dohrn’s catalogue, pwblished-in 
1859, only 3,627 are mentioned. 

Of the sub-order Homoptera it would be potier dificult to 
make a census, In Dohrn’s catalogue somewhere about 3,000 
species are catalogued—a namber not very far short of that of 
the E Heteroptera. In the British and European lists the number 
of Homoptera is about two-thirds that of the: Heteroptera, 

Perth, Octobe 19 F. BUCHANAN WHITE 


peen, 3,248 are natives of 





» 
On the Classification of Rivers 


Ir has often occurred to me that a convenient classification of 
rivers might be obtained by arranging them according to their 
“«water-discharge.” Such a classification would not only indicate 
the relative position of one river to another in a d i 
scale, but would enable a rough estimate to be borne in the 


memory of the amount of water any particular river may 


I therefore venture to suggest the following arrangement : and 
have given below the names of seventeen ‘rivers, the discharges , 
of which I have obtained from various sources, for which I 
would refer the reader to NATURE, vol. xxii. p. 486. 


Discharge of Cubic Feet per second 























Sixth. Seventh. Eighth. Ninth, Tenth 
Above Above vo © Above Below 
50,000. 25,000. 10,000. 5,000. 5,000. 
Rhone. Pei-ho. Thames. 
Rhine. 
Po. 
Woodlane, Falmouth, October. 19 H. B. GUPPY 





e 
Yuccas under Cultivation 


In NATURE, vol. xxi. p. 315, in the rt of the Proceedings 
of the Linnean Society, it is stated that “the yuceas fruit rarely 


eee 


under cultivation, the large white pendulous flowers,being in the 
wild plant fertilised by a moth of the genus Pronuda,” The 
yucca has been éntroduce@ and is abundant in this colony, 


especially round Noumea, It fruits y; in fact I rarely see 
a plant in which many, if not most, of the flowers do not 

duce seed-pods, In my own garden they seem to be ferti 

by the common bee, of which I have a hive, others being in the 
neighbourhood. If I remember rightly, Pronuba is a genus of 
large moths having yellow underwings. We have a ies 
identical with, or closely resembling, an old Ceylon friend, but 
it is rare; still it does exist here, and may assist in the fertilisa. 


e s ° 
e 
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tion, though I should say, from the n 


ber of flowers fertilised, 
that other agencies prepongerate. E. L. LAYARD 
British Consyjate, Noumea, New Caledonia, July 31 
bg e 
pcan 


Intellect in Brutes 


I Foner I dO not see mh “intellect” in a snake biting its 
own tail (cf. NATURE, vol. xBii. p. 40); onthe contrary, I con- 
sider the ture evinced r kable stupidıty. Perhaps how- 


ever you will thinl* what I now relate will show that snakes do 
possess reasoning powers. ` 
any years » while in Ceylon, I lived in a house in 
‘Slave Island,” raised on a high platform. The steps up to 
the door had become loosened, and behind them a colony of 
frogs had established themselves. One morning I watched a 
e (a cobra) creep up, insert his head into a crack, and seize 
a frog, which he there and then swallowed. But the crack that 
admitted the thin flat head and neck of the ophidian would not 
permit of the same being withdrawn when the neck was swollen 
with the addition ofthe frog inside it. The snake tugged and 
struggled, but in vain, and after a series of futile attempts dis- 
gorged its prey and withdrew its head. But the sight was too 
tantalising, Again the head was inserted in the crack and the 
coveted morsel swallowed, and again the vain s les to with- 
draw were renefved, J saw ‘this repeated several times, till, 
aining wisdom by experience, the snake seized the frog by one 
eg, withdrew it from its coigne of vantage, and swallowed it 
outside. E. L. LAYARD 





I SEND you the follo dog story, the truth of which is 
vouched for by the young ledy who owned the animal. Her 

t dog, a black-and-tan-terrier, was well known to the neigh- 

ours for his intelligence. He had established a remarkable friend- 
ship for a certain kitten, although given to fierce attacks on all 
others. This kitten was infested with fleas, which, when the 
dog discovered, he took her by the nape of the neck, in truly 
parental’ fashion, and soused her up and down in a bucket of 
water, He would then take her out into the sunshine and care- 
fully pick out the drowned fleas. 

A friend of mine, a naturalist, and a very conscientious man, 


* whose word can be implicitly trusted, gives the following, to 


which he was an eye-witness. His grandfather, then a very old 
but hale and hearty man, had a splendid Newfoundland. There 
was a narrow and precipitous road leading from the fields to the 
house, It was regarded as a very dangerous place. One day 
when the old gentleman was domg some work about the farm 
his horse became alarmed and started off with the on along 
this causeway. The chances were that he would dash himself 
and the empty wagon to pieces. At once the dog seemed to take in 
the situation, although until that time he had been impassive. He 
started after the horse at full speed, overtook him, caught the 
brigie, and by his strength anested the frightened creature until 
help could reach him. My fiend gives many other stories of 
this fine dog, and thinks he had a decided sense of humour. I 
will repeat that both of these tales came to me well authenti- 
cated, and I conld, by seeking permission, give names and 
laces. g W. WHITMAN BAILEY 
Broun University, Providence, R. I. (U.S.A.), October 10 





Atmospheric Phenomenon 


Last evening (October 21) at 5.45 p.m. I observed fqur huge 
radiating arms of faint white light, like the spokes of a gigantic 
wheel, rising from a centre ‘apparently on the west-south-west 
horizon, and extending almost to tĦe zenith. I say apparently 
on the west-south-west horizon, because an intervening house pe 
vented me from seeing the nucleus of the diverging rays. e 
aspect of the phenomenon was more suggestive of an aurora 
than anything else I know of, but the beams of light seemed to 
be quite stationary, and although I fancied their brilliancy in- 
creased at one time for a few momegts, I cannot be sure, Other 
fainter rays a to me to divide the wést-south-west sky 
with those I have mentioned ; but on that point I am also not 
sure, The sun set at 4.53 p.m., and twilight ended about 6.43 
p.m., at which time the appearance I have attempted to describ@ 
was no longer visible, The sky was heavily clouded. 

I should very much like fo know the cause of this (to me) 
singular exhibition of light. B. 

entish Town, N.W., October 22 


Temperature of the Breath 


WITH reference to the high reading, 107°-108°, noticed by 
Dr. Dudgeon when a thermometer tightly wrapped up in the 
folds of a silk handkerchief was kept in the month for five 
minutes, might I ask Dr, Dudgeon if he has verified this i 
by immersing the thermometer, with a handkerchief tightly 
rolled round its bulb, in a vessel of water, at say 108°, the tem- 
perature of the water being simultaneously taken by a startdard 
thermometer with its bulb uncovered? It seems to me that there 
is some danger of actually squeeming up the reading of a delicate , 
thermometer when twenty or thirty folds of a silk handkerchief 
tightly encircle its bulb. F. J. M. P. 

October 23 





Crossipg:Rapid Streams 


HAVING read some letters lately in your paper on the subject 
of crossing rapid streams by means of carrying heavy stones, it 
strikes me that the following may be of interest to your readers. 
It is an extract from a survey report by Lieut. (now Major) 
Woodthorpe, R.E., written in 1876, describing the method, 
which he saw practised by men of the Naga tribes, for crossing 
a deep stream too rapid for their feeble powers of swimming, 
and about twenty yards wide :— $ 

‘© Taking large stones in their hands, they waded in up to 
tikir necks, and throwing up their legs and lowering their hands, 
the stones carried them to the bottom, along which they crept on 
all-fours till they reached the shallows on the other side.” 

The rough bottom afforded them sufficient hold to withstand 
the modified current and resist flotation, C. 

Mussoorie, September 28 





Construction of Telescopes and Microscopes 


PERHAPS some of your reade:s may be able to inform me® 
whether there exists m English or French a work on geometrical 
optics, in which the author applies himself thoroughly to explain 
the optical {not the mechanical) construchon of pee and 
microscopes. Works like those by Parkinson and Polter stop 
short exactly where the application of theory to the construction 
of the best instruments begins. ý P.G: 

September 30 





BENJAMIN PEIRCE, F.R.S. 


WE regret to have to record the death at Cambridge, 
Mass., on October 6, of Prof. Peirce of Harvard 
University, following upon an illness of three months from 
Bright’s disease. Prof. Peirce was the son of a former 
librarian of the university, Benjamin Peirce, who died in 
1831. For the past thirty-five years he has occupied a pro- 
fessorship at Harvard ; and as a lecturer, author, thinker, 
and investigator, has not only ranked amongst the first of a 
numerous corps of professors, but also among the first of 
American men of science. Devoting himself originally to 
mathematics, Prof. Peirce has successively pursued ex- 
haustive studies in all the branches more closely allied 
to mathematics, and has obtained eminence equally in 
physics, astronomy, mechanics, and navigation. His 
numerous investigations in these various departments, 
while read before various scientifit societies, Imge been 
published, unfortunately, for the most part in the briefest 
possible form, and the results of many of his researches 
are to be found only in the manuals he published on 
various subjects. As an author Prof. Peirce was highly 
esteemed upon both sides of the Atlantic, his work on 
analytical mechanics, which appeared in 1857, being 
regarded then even in Germany as thebest of its kind. 
His chief works are a “ Treatise on Algebras a “ Trea, 
tise on Plane and Solid Geometry,” “ Pure Mathematics, 
a “ Treatise on Sound,” “Ocean Lanes for Steamships,” 
“Tables of the Moon,” “System of Analytic Mechanics,” 
í Potential Physics,” “Linear Associative Algebra,’ 
“ Analytic Morphology,” atd “ Criterion for the Rejec- 


tiop of Dtubtful Observatiqns.” 4As a lecturer Prof. 
Peirce was highly esteemed in both scigntific and popular 
circles. It is related that in 1843, by q,sevies & popular 
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lecturés on astronomy, he so excited the public interest 
that the necessary funds were supplied for erecting an 
observatory at Harvard. A remarkable series of lectures 
on  Tdeality in Science,” delivered by him in 1879 
before the Lowell Institute in Boston, attracted the 
general attention of American thinkers, on account of 
the thoughtful consideration of the vexed question of 
science and religion. : 

Much of Prof. Peirce’s activity was absorbed by his 
duties as the head of the American Coast Survey, a 
position in which he succeeded Prof. Bache. He brought 
to this work the same degree of zeal and ability which 
were so brilliantly evidenced by his predecessor, and 
constantly maintained the yell-earned reputation of the 
Coast Survey among the hydrographic efforts of our day. 
Prof, Peirce was one of the founders of the American 
National Academy of Sciences. In 1853 he presided 
over the American Association for the Advancement of 
Science. The degree of LL.D. was conferred upon him 
twice, by the University of North Carolina (1847), and by 
Harvard University (1867). He was elected an Associate 
of the Royal Astronomical Society (1849), and a Fellow 
of the Royal Society of London (1852), and of the Roya 
Societies of Edinburgh and Gettingen. g 

Prof. Peirce leaves behind him his wife, a daughter, and 
three sons. Of the latter one is Professor of Mathematics 
at Harvard, and another is Professor at Johns Hopkins 
University. 





RECENT CHEMICAL RESEARCH 


HE masses of facts accumulated in the text-books on 
chemistry are already portentous: each month, 
almost each week, adds to the store. 

The difficulty of getting a stable standing-ground from 
which to survey, in order, if possible, to find the meaning 
of these facts, increases likewise. 

Fortunately from time to time there are found investi- 
gators who, turning from the easy toil of adding new 
compounds to those which are as yet but imperfectly 
known, concern themselves with the fundamental ques- 
tions of chemical science. 

Why are the properties of bodies so largely modified 
under certain conditions? This is the all-important 
question for the chemist. Before this question can be 
answered for a series of substances the properties of those 
substances must be accurately known, and the variations 
in their properties under varying conditions—themselves 
definitely ascertained—must be determined. Among the 
properties of substances those which we usually cali 
physical are, as a rule, more susceptible of accurate 
measurement than those which we call chemical. 

But these physical properties must be connected in 
some way with the chemical structure of the little parts, or 


„molecules, of which-we conceive the substances to be 


built up. 

To determine what this connection is in the case of a 
definitemphysical property, and fora series of chemical 
substances, is at present one of the most promising 
problems which presents itself to the chemical inquirer. 

But *these physico-chemical problems require for their 
olution, a practical knowledge both of chemical and 
physical methods; methods of laboratory work and 
methods of reasowing on the results obtained. Students 
of nature trained in both methods are not extremely 
abundant. =» ° 

The suggestion made in the preface to Armstrong and 
Grove’s mew volume on Organic Chemistry, that each 
chemical school should regularly prepare special geries of 
pure compoufds, and should let it be known that physical 
observers can procure these tompounds in order to deter- 
mine thew physicaMpropegties, is well worthy of bging 
acted on by all in,whose hands may rest the arrangement 
of the work of ayy chemical school, 


The older method 
consisting of a little che 
deal of ordinary physics,is disappearing ; an@chemasts and 
physicists now recognis@ that the problems which each 


regarding chemical physics as 
istry loosely tacked on to a great 


attacks are, in very many instances, but different aspects 
of the same question. 

The more thoroughly the ch 
the correct use of dynamical 
reasoning, the more hkely is 
for chemical truth. 

Very recently two papers have appeased, the contents 
of which illustrate the importance of the results obtainable 
by physico-chemical methods, 

Bruhl has published in Liebig’s Anunalen—and in a 
condensed form in the Berlin Bertchte—the results of 
his investigations on the connection between physical 
properties and chemical constitution of carbon com- 
pounds; and Thomsen, in the Journal fur practische 
Chemie (and also in the Berichte) has given the first two 
instalments of his thermal work bearing on the isomerism 
of carbon compounds, 

I propose to give a short account of the work of these 
two chemists: let us begin with Thomsen’s 

The “heat of formation” of a compound substance is 
the difference between the sum of the heats of combustion 
of the constituent elements of the compound, and the 
heat of combtstion of the compound itself. But this 
heat is not the true “heat of formation” of the molecule 
of the compound; it is only the algebraic sum of various 
heat disturbances. The thermal change which accom- 
panies the formation of a compound molecule from 
various elementary molecules consists of various parts: 
(1) heat absorbed in dissociating the molecules of the 
different elements; (2) in some cases, heat absorbed in 
liquefying or gasefying the constituent elements; (3) 
heat evolved in the formation, from the dissociated ele- 
mentary atoms, of the new compound molecules; and 
(4) in some cases heat evolved in the liquefaction or 
solidification of the gaseous compound molecules.. If the 
physical state of the various substances concerned be 
constant toron bout the expenment, (2) and (4) may,be 
neglected; and the heat of formation will be equal to 
the difference between the heat absorbed in splitting the 
elementary molecules, and that evolved in the falling 
together of the atoms so produced, in the new configura- 
tion. The value of the frst part of this operation will 
always be constant for the same element or elements; 
but the value of the second part will depend upon the 
configuration assumed by the elementary atoms in the 
new compound molecules. 

Now the generally accepted chemical theory of isomerism 
is that it (isomerism) is dependent on varying configuration 
of the same atoms. Some chemisés have urged that iso- 
merism is more probably due to the possession, by the 
different compounds, of different amounts of energy. 
But these two theories are really parts of the same theory. 
Thomsen’s method, indeed, may be said to be based on 
this fundamental identity. 

Given the dissociated elementary atoms, they may 
arrange themselves in varioug ways, each arrangement 
will be attended with a definite but different evolution of 
heat, hence, inasmuch as the heat absorbed in the pre- 
liminary elemental dissociation is fixed, the heats of 
formation of the various isomeric molecules will be 
different. . 

But when it is said that isomerism depends bn atomic 
configuration, tivo things are included in this statement. 
Let us consider isomerism in a hydrocarbon: the carbon 
atom combines with four, and not more than four, 

eiydiogen atoms'to form a compound molecule, The carbon 
atom is said to be tetravalent ; this is usually graphically 
expressed by the symbol =C=. The maximum number 
of hydrogen atoms which tw8 carbon atoms can com- 
bine with to form a definite molecule will be six, 


ical worker isstrained in 
rinciples and edynamical 
to succeed in his search 


4 
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` the linking of atoms. 
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. 
and the molecule will be graphically represented as 
H . 
Nt od 

H7C—COH . But we also lmow of a compound the 
HH” NH 
molecule qf which contafis two carbon, but only four 
hydrogen, atoms, this is repkesented as Decada and 


a third hydrocarbon, C,H,, is represented as H—C=C—H. 
In the first moleqile the carbon atoms are commonly said 
to be “singly-linked,” in the second ‘ doubly-linked,” 
and in the third ‘‘trebly-linked’’ We do not as yet 
attach any definite physical conception to these phrases ; 
a compound said to contain “ singly-lnked” carbon atoms 
is, as a fact, incapable of combining with hydrogen or 
other monovalent element, whilst a compound said to 
contain “ doubly-linked ” carbon atoms can combine with 
two monovalent ‘atoms for each pair of doubly-linked 
carbon atofhs it is represented as containing; and a 
compound said to contain “ trebly-linked” carbon atoms is 
capable of combining with four monovalent atoms for 
each pair of trgbly-linked carbon atoms in the graphic 
formula thereon 

These are instances of isomerism said to be due to 
differences in the linking of the atoms of the isomeric 
molecules. But according to the generally accepted 
theory isomerism may arise among hydrocarbons in 
which all the carbon atoms are singly-linked; such 
isomerism is due to different relative arrangements of 
parts of the molecule. We may suppose all the carbon 
atoms arranged in a chain, or we may suppose ramufica- 
tions of these atoms; thus the RION represented as 

H 


; | | 
oe Hea 5 
HE Coa and | i, would be 

HAHH aa ics 
H 
isomeric, 


Thomsen deals only with isomerism due to differences in 
If from a certain number of dis- 
sociated carbon and hydrogen atoms a compound be pro- 
duced containing only “singly-linked” carbon atoms, 
that compound is not capable of taking up any more 
hydrogen ; but if a compound be produced containing 
**doubly-linked” carbon atoms, that compound is capable 
of taking up more hydrogen. But in the act of combining 
with more hydrogen, heat will be evolved ; hence the heat 
of formation of the first compound is greater than that of 
the second. The heat,of formation of an isomeric com- 
pound containing “trebly-linked” carbon atoms would 
be less than that of either of the preceding. 

Thomsen, from the results of his own and other 
experiments, has calculated the heat of formation, from 
ano phon carbon, of a pair of singly-linked, a pair of 
doubly-linked, a pair of trebly-linked, and a pair of quad- 
rapi linked carbon atoms. From these values he has 
calculated the heats of formatiog of isomers containing 
singly, doubly, or trebly-linked carbon atoms. The cal- 
culations involve «certain assumptions, but the applica- 
tions of his results to actual hydrocarbons show very close 
agreement betsveen the calculated and the actually deter- 
mined “leats of formation.” 

Thomsen furnishes us with 4 thermal value for the 
formation of each of the three possible “inkings of the 
group C,1n the molecule of compounds. The value of 
this result to the chemist is great ; a determination of the 
heat of combustion of a hydrocarbon may now yield him 
much information as to the structure of the molecule of 
that hydrogarbon. . 

Thomsen’s results also strengthen the commonly- 


accepted theory of isomerism, and they point towards a 
dynamical explanation of this theory and to the possibility 
of attaching a definite physical idea to the phrases 
“singly” or “doubly-linked” atoms: 

As Thomsen has succeeded in tracing a quantitative 
connection between the heats of formation of certain 
molecules containing carbon and the linking of the 
carbon atoms in these molecules, so Bnihl has shown ‘that 
the linking of carbon atoms exerts a definite, measure- 
able influence on the molecuMr refractions of compounds 
of this element. 

Landolt showed many years ago, that in many com- 
pounds, the atoms of each‘elementary substance, possessed 
a definite specific refractive capacity He pendent. of the 
way in which the atoms might be grouped. 


Molecular refraction is defined as (£ 7 n), M, where 





“p = refractive index, d = density of substance, and M = 


molecular weight. 

The difference between the molecular refraction of a 
compound containing carbon, hydrogen, and oxygen, and 
that of a compound containing the same number of car- 
bon and hydrogen atoms, but free from oxygen, gave 
tife atomic refraction of oxygen. Numbers were thus 
found expiessing the atomic refraction of carbon, hydro- 

en, oxygen, and afew other elements. Gladstone and 
Hale showed, however, that the observed molecular 
refractions of many carbon compounds, especially the 
compounds existing in essential oils, were greater than the 
refractions calculated from Landolt’s numbers: it seemed 
that the grouping of atoms did exert, in certain cases, an 
influence on the refractive power of molecules. e 

Bruhl finds that certain groups of isomeric carbon 
compounds possess but one molecular refraction; in 
these groups the refractive power of the molecules is 
independent of the grouping of the atoms; in other 
isomeric groups, however, the molecular refraction varies. 
The members of the latter groups of isomers are always 
represented in structural formulæ as containing “ doubly- 
linked” carbon atoms. Now if the molecular refraction 
be conditioned by the linking, but not by the grouping, 
of the atoms in the molecule, it follows that the atomic 
refraction of each monovalent element must be a constant 
number, inasmuch as there is but one way of linking a 
monovalent atom to other atoms. Such isomers as ethy- 
lene chloride, CIH,C—CH,Cl, and ethylidene chloride, 
Cl,LHC—CH,, should possess the same molecular refrac- 
tion. But the atomic refraction of any polyvalent atom, 
eg. oxygen, must vary according as the atom is linked by 
one, two, or more “ bonds”’ to other atoms: such isomers 


CH, CH, ‘ 
q 
as allylic alcohol CH , acetone bo, and pro- 
n—o—tH, CH, 
/ CHa 


(6) l . 
pylene oxide NCH should possess each a distif® mole- 


= 


H a 
cular refraction. BriihP’s actual results confirm’ these 
deductions. There is then a definite value for the atomi?” 
refraction of the carbon, or oxygen, atom according as that 
atom is “ singly-linked ” or “doubly3inked” to other 
atoms; in other words, the meg refraction of a 

° 


compound containing the group a is different 

from that of the isomer containing the groap Scat ; 

and the molecular refraction of a ggmpound containing 
e. ° r re 

the Sop aa is different from that pf the isomer 
- ° 


a 
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otential. Double-linking might then mean greater 
inetic energy; and the entropy of a molecule containing 
only singly-linked atoms would be greater than tkat of its , 
isomer, some of the atoms im which were doubly-linked. 
The consideration of valency of atoms is closely con- 
nected with the more general ae of chemical affinity ; « 


Neos: Bruhl obtains a definite 


numerical value for the refractive power of each of these 
groups. 

Now although the molecular refraction of isomers with 
simjlarly linked, but differently grouped, carbon or oxygen 
atoms is constant, the refractive indices and the densities 
of these isomers are not thg same. There is, therefore, a 
definite connection between the densities and refractive 
indices of carbon compounds, and the grouping, as dis- 
tinguished from, the linking, of the atoms in these com- 
pounds. The densitis and refractive indices of the 
isomers, ethylene chloride,and ethylidene chloride (see 
ante) are not the same. Bruhl fas not determined any 
exact numerical value for the refractive power of this or 
that grouping of carbon or other atoms; generally, how- 
ever, he has shown that the more ramifications there are 
in the structural formula of a carbon compound, the 
smaller is the density and the smaller the refractive 
index of that compound. Thus the density of butylic 
iodide, CHy~ CHy—-CH;—CH,I, is 1°6166, and the re- 
fractive index (#) is 149601; but the density of the 

€H;—CH—CH;, , 


| , is 1°6056, 
HI 
and the refractive index is 1°49192. 

Generally, then, it would appear that when rays of 
light pass through a senes of isomeric carbon compounds, 
the isomerism of which is traceable only to differences in 
the grouping of the constituent atoms, then that ray which 

° passes through the densest compound is more bent from 
its original course than any of the other rays; but that 
when isomerism is due to differences in the linking of 
the atoms, then the amount to which the rays are bent is 
dependent not only on the density, but also on the 
molecular “structure” of the compounds, 

Bruhi considers also the connection existing between the 
boiling ‘points, and other physical constants, of isomeric 
carbon compounds containing only singly-linked poly- 
valent atoms, 2.2. compounds the isomerism of which is 
due only to variations in the grouping of the atoms, 
and the structural formule of these compounds, His 
results establish a considerable probability in favour of 
the rule, that in such isomeric groups, those compounds 
which have the smallest molecular volumes, have also the 
highest boiling points, greatest specific gravities and re- 
fractive indices (not greatest molecular refraction), and 

- longest time of fow through capillary tubes; and very 
* probably these compounds haye also the smallest amount 
of ramification in their molecular structure. 

Brühl thus put into the hand of the chemist another 
means whereby he may readily learn much concerning 
the inner structure of the substances which he examines. 
Brüh?’s results, as also those of Thomsen, exhibit a close 
connection between physical propefties of compounds and 
the valency, or specific saturation power, of the elementary 
atoms estich build up*these compounds. 

As the theories of modern chemistry gre so largely 


containing the group 


and the work of Thomsen Brühl suggests many 
questions connected with ty which pressor answers, 

A shot account was give in this sjournal (vol. xx. 
p. 530) of the work of Guldberg and Waage, and of 
Ostwald, on.chemical affinity. The lafter naturalist has 
recently extended his methods of observation: in his 
earlier papers he used physical methods, determining the 
changes in the specific volumes, and also in the refractive 
indices, of solutions of acids and bases when these acted . 
chemically on each other, and hence calculating the 
amount of chemical action. Ostwald now employs a 
more purely chemical method ; he allows acids of known 
strength to react on a solid salt in excess, and determines 
the amount of action at definite intervals, His results, 
so far as they have extended, strikingly confirm the 
numbers which he before obtained for the relative affini- 
ties of the commoner acids: * s 

The application of the theory of Guldberg and Waage 
to reactions between a solid and a liquid, the former being 
in excess, requjres that a definite and stable condition of 
equilibrium should be reached at the expiry of not too 

t atime. Doubt was thrown on Ostwald’s results 
ecause it was said that such equilibrium had not been 
attained, In his latest paper Ostwald has carefully ex- 
amined this point, and has shown that the required equi- 
librium is attained, and maintained, and that therefore 
such reactions are well suited for the study of general 
problems of affinity. Ostwald’s future results, as he 
extends the application of the chemical method, will 
doubtless be very interesting. 

All the work which has been here shortly noticed tells 
unmistakably that chemistry is rapidly passing out of. 
the natural history stage of progress into that stage where 
her facts will be accurately grouped under general laws, 
which laws will admit of quantitative statement, and of 
quantitative deductions being made from them. 

The recent work in chemistry also illustrates the need 
of a wide training in the methods of various sciences for 
the investigator of this branch of natural phenomena, 
One man begins with a purely chemical investigation, 
another with one which appears wholly physical; before 
long they find that their paths meet, and that the problem 
which each had attacked without thought of the other,*can 
be solved, and even then solved but partially, only by the 
united effort of both. M. M. PATTISON MUIR 


isomeric isobutylic iodide, 
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M® MURRAY is to be congratulated on being able 
to bring out simultaneously two such excellent 


based on the idea of valency, the results of Brühl and 
Thom$en are most welcome, as at once tending to confirm 
éhe general soundness of the methods of the Newer 
Chemistry, and exhibiting at least two measurable 
physical phenomana as closely connected with the exer- 
cise of valency. è 

e „The reswhts of bote observers emphasise the difference 
which chemists have long recognised between two kinds 
of isomesism: that due to “grouping,” and that due to 
“linking” of atoms. Is it not at least possible, in view 
of these results, that a greater part of the chemical energy 
o of molecules containing ddtibly (or trebly) linked poly- 
valent atoms is kind®c, than is the case in is@meric mole- 
cules, the atołns of which dre all singly-linked? if indeed 
the chenfical enejgy of the latter molecules be not wholly 


books on a country which for some years has probably 
attracted more interest than*any other country in the 
world. Although they oth treat of the same subject, 
they differ much in their method of treatment. Indeed 
the one may be said to be complemen of the other ; 
and any one who reads them both with care will be able 
to form a very complete idea of the present condition Ùf 
an unusually interesting country and people. Sir Edward 
Reed went outepractically as the guest of the Japanese 
Government, and had ample opportunities of seeing the 


1 His papers are in the Fournal fur practische. Chemie (of the last and 

t ‘ 

OS apan : its History, Traditions, and Religions with the Narrative of 
a Vist in 1879 ° By Sir Edward f Reed, By ERS M.P. Two 
o! orre: 


vols With Map and ITlnstraticns. e (London: rA 1880) 
** Unbeaten Tracks in Jepan.” By Isabella L. Bird. lwo vols, With 
Map and Illustrations. (Same Publisher.) 
e > 2 S 
: e * . 
. 
s . 
2 e 







de of the life of the country, of gaining a know- 
of what is being done to graft the results of Western 
Sagion om a civilisation centuries older, and which 
been. developed on totally different lines. From first 
to last he was in the: of the. leading Government 
officials of the,cou: ared no pains to make his 
isit: as pleasant. gould possibly be. During the 
whole of h month visit to the country, from the 
‘be ary, 1699, he had seldom an hour to 
ime he could subtract from his sleep 
) the writing up af his notes on his day’s 
kit must have been, harder than even 
on night in Parliament. From the young 
‘down to the most subordinate provincial 
every one was anxious to convince the great 
h engineer that the enthusiasm with which they 
ed him. was genuine, and that they would only 
lad to let him inspect every detail of the great 

ey were endeavouring to carry out for their 
From beginning to end his visit to the country 
ag progress, and, as might have been ex- 
r Edward Reed left the country with a high 
nion of its Government, and deeply impressed with the 
genuineness and thoroughness of its progress. Miss Bird, 
othe- other-hand, went to Japan, as she went to the 
andwich Islands and the Rocky Mountains, solely in 
ursuit. of health, which she sought *and found by 
elling alone in those parts of the country rarely if ever 
f by. foreigners, living in common inns and 
ble houses, and finishing up with a sojourn among 
people known.-as the Ainos, the probable 
japan. She of. course had every protection 
nce of Sir Harry Parkes, our representative, 
and her passport was powerful enough to 
ure a courteous reception wherever she went; indeed she 
nd travelling safer in Japan than it is in some European 
ies. To some extent it may be said that Sir Edward 

the outside and the brightest side of 
2 Miss Bird plodded her way through 
ented heart of the country, and saw much of 
ght and shade in the everyday life of the common 
people. The two travellers had this in common, that no 
pstacle was put in the way of their seeing all that they 
ed to See, leaving one with the conviction that the 
ese Government has really nothing to conceal, and 
their-enthusiasm for progress is, for the present at 
st, genuine. Thus the two works, as we have said, 
ord a fairly complete picture of all sides of Japanese 
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ward: Reed’s headquarters ‘were of course at 
e he was courteously received by the young 
impressed him as a man thoroughly anxious 
he can for his people, but old and careworn 
s from the many trials he has had to 

nce his accession. Here he met with most of 
ministers and other public officials, and he has a good 
d to say about every one of them. All the public 
sights were of course seen, and especially the great 
maples, both Shinto and Buddhist. . Indeed a great part 
f the narrative is occupied with accounts of the nume- 
‘ous temples visited by Sir Edvard, their architecture, 
ients, relics, and history, and the legends connected 
i em; and they seem, to be all so much alike that 
we think some of the space thus occupied might have 
n devoted to other details of his interesting journey. 
\fter a month’s stay in Tokio, Sir Edward and his son, who 
ccompanied him, and a few @f whose gnteresting notes 
ire embodied in his father’s narrative, were taken in a 
ighthouse steamer round the south coast of the main 
sland through the Inland Sea to the outside of Shim; 
oscki Strait. The number of excellent lighthouses, 
tructed on the very latest principles, is remarkable 
‘ouptry whose adoption of Western institutions is 
ten years old. Various points on the coast were 
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touched at, and the vessel finally left at: Osaki 
this point the journey into the interior of the mai 
and back to Yokohama was performed in thos 
man-cabs known as “ jinriki-shas,” which were only in 
duced seven years ago, but which look as. long-establish 
as cabs in London, up to Kioto, the oldcapital of th 
country, down to the sacred city of Nara, and: back by 
the ancient Shinto shrines of Isé, at the south entran 
to Owari Bay. During this busy journey the time 
devoted to inspecting Shinto and Buddhist temples w: 
spent in visiting public works of various kinds, manufac. 
tories, schools of all grades, dining, mostly in Japanese 
fashion, and being amused by dances and other. spec- 
tacles of a .strictly indigenous kind. How. much th 
great bulk of the peoyfle have yet to learn is evident from 
the fact that in many parts of their route through the 
most frequented part of the country the people would 
crowd to the doors and run from their work in the fields 
to get a look at the “ Chinese” riding in their jinriki-shas. 
It would be impossible to give the reader any. ide 
of one-tenth of the things which Sir E! : 
saw and which he tells about: As an 
was naturally much interested in the 
and manufactures of the country, and tt 
tude of some of the Government. factories, 
perfection which they have already reached, impressed and 
delighted him. Even the engineering feats of Old Jap: 
astonished him sometimes, as in the case of the great blocks 
of stone in the castle of Osaka, the beauty and grandeur | 
of which he says it would be impossible to: exaggera 
“The whole or most of the walls are notable for these 
very large blocks of granite, which vie with the larg 
of those built into the great pyramid of Cheops, 
Cairo, in Egypt; but as the main ent 
castle proper is approached, one sees bk 
of the most astonishing proportions, unti 
to the entrance itself are-single stones 
size that one is almost driven ‘to doub 
senses are not deceiving him. It: is 
understand how such huge masses ca 
quarried, transported, raised to such a height, ani 
worked into walls. I could not conveniently 
the largest stones, but I feel sure that some of them must 
be over twenty feet in height, nearly twice that in lengt 
and several feet thick, and must weigh three hundred 
four hundred tons.” us 
Into their paper-manufacture the Japanese have intro- 
duced the best modern machinery, and paper has: for 
centuries played an important part in the everyday life o 
the Japanese. Partitions, table-cloths, napkins, curtai 
carriage-covers, and innumerable other things are made 
of this material, and Sir Edward thinks it would*be a 
good thing to introduce some of the. articles a 
into our own country. He paid much attentior 
native art of the country, of which it.is evident 
the most erroneous 4deas. The ordinary: rep: 
of Japanese pictures which we see here, are wretched car 
catures, and in this as in many othêr points we kage mu 
to learn beforg we have any adequate idea of the real nati 
of Japanese civilisation. They have ever so manyschoo 
of art going back for centuries, and many of their Pictu 
are well worth studying, and capable of affording genuime 
pleasure. Their method of producing their famous lacquer 
work, and their various contrivances fog casting, interest 
him greatly, and he gives much curigus informati 
these and similar matters. ° ae 
Some idea of the multifarious industries of the country 
and of the zeal of the Government in encouraging them 
may bg gathered from Sir Edward’s account o n 
dustries of Kioto. “ Under the city goversment of K 



























































Kioto 

there is an industrial department, the,Kuwangiyoba, which ‘ 

was established in 1870 specially fa#the prgmetion of the | 

industrial arts, and which ha$ the following branches = 

1. An experimental gardening depytment *(Saibaishi 
i . Ad ia 
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Kenjo), commenced in 1872, for the cultivation of foreign 


and Japanese fruits and vegetables; 2. A shoe-manu- 
factory (Seikuwajo), begun at the same time, for extending 
the manufacture of boots and shoes of European style ; 
3. A weaving-factory (Shokkoba), begun in 1873, where 
silks and other fabrics are woven, principally in foreign 
looms: this branch sent three workmen to Europe to 


learn the art of foreign weaving; 4. A physical and | 


chemical branch (Semikiygku), which has a sub-branch 
at Miyadju, in Tango, eighty miles distant, and which, 
with the assistance of two foreign workmen, is promoting 
and teaching the manufacture of chemicals, soap, effer- 
vescing and lemon drinks, c/oisonné ware, porcelain, &c. ; 
adjoining it is the Senkojo, for teaching dyeing on foreign 
methods; 5. The female industrialschool, Jokoba, already 
mentioned ; 6. The Bokujo, or more properly Bokuchikujo, 
which is an experimental farm, established in 1871 with 
the object of improving the breeding of cattle and of 
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teaching agriculture, the foreign cattle and sheep being 
chiefly purchased in America, ànd the milk produced 
being sold in the city; a branch farm c&ists at Komo 
in Tamba, about sixteen miles from Kioto; 7. A depart- ° 
ment (Yosanba) for promoting the multiplication of silk- 
worms; 8. A pauper industrig] department (Jusansho), 
established in 1869, with a brgnch at Dosemsbo, in the 
south-eastern part of Kioto Cofinty, where agreculture and 
the manufacture of earthenwag are the principal employ- 
ments of the pauper colony; 9. A street-sweeping depart- 
ment (Kuwakaisho), where compost is prepared on the 
French method; 10. A paper-manufactory, established 
in 1875. There exist also separate branches for making 
and teaching how to prepare leather, beer, and mineral 
waters. A museum is in course of formation.” 

Of course the educational establishments of the country 
interested Sir Edward greatly. We have heard much of 
the admirable university of Tokio and its famous engineer- 








Fic. 1.—Mount Fuji. 


ing school. But all over the country, at least so much of | barracks at Osaka had a little library of books all to him- 
it as gw Edward Re€d visited, Government is evidently | self, and this is a relic of the old days of Japan, when the 
doing what it can to give facilities for edyication of the | samurai class were at once the soldiers and scholars ot 
best kind. Schools of all grades and for all classes and | the country. Sir Edward is sanguine enough to hope that 


both Mexes are being everywhere established, and some 
æf those Sir Edward visited seemed to be admirably 
organised, though some of the subjects taught, espe- 
cially to girls, arg amusing. We all know what a hold 
science has takgn upon the Japanese ever since they 


opened their countryé¢o European and American influence. | 


hey have been shrewd enough to see that through the 
encouragement of science lies the surest road to national 


| the time may come ingthis country when soldiers will 
| occupy a comparatively high position in the social scale, 
| “and when the army will attract to it tHe surplus members 
of the civil community of all grades that are respectable 
and well instructed.” Sir Edward was, moreover, struak 
with the size of the men in various parts of the country, 
as contrasted wjth the ligle fellows that are sent over here 
to be educated, and with the common idea entertained in 





progress, and the Government has spared no pains nore| Europe of the stature of Japanese. Indeed Sir Edward's 


expense to péace education in science in the first rank; 

and this feature is seen thrdtghout all their schools. The 

present p se of We Government is eviderttly to make 

education unlversal all ovef the country, and to bring it up 

to a starfllardeeqyal to that of the foremost countries in 

Europe. *Every soldier Sir Edward, Reed noticed in the 
. . . . 


testimony on this point is so novel and so different from 
| that which has been generally accepted, that we should 
| like to see some attention given to the subject by those in 
a position to throw light upoa it. Sir Edward met at 
Kioto Mr. Akamatz, a’ highly-educated Buddhist priest, 
who had been to Europe to study and report on the 
. 
. . 
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religions of the West, and who spoke English well. “It 
may be interesting,” Sie Edward says, “to some of my 
readers gto lean that this excellent priest, possessing a 
knowledge of England and the*English, and also the 
chief priest who was our host on this occasion, find em- 
braced in their section of the Buddhist faith all that they 
consider geod and true in jhe Christian religion, and are 


with it the tenetgand pradice of their faith, which they 
consider most excellent, It will be gratifying, doubtless, 


fascination. He was never tired of looking at the snow- 
covered cone, rising nearly 13,000 feet above the sea in 
solitary grandeur, and like no other mountain in the 
world. For hundreds of miles around it is the prominent 
feature in the landscape, and thetfirst object that meets 
the traveller's sight coming from south or east. “ But 


| the best evidence of the sacred character of Fuj is 
not withoutehope of seeing* England adopt this view, and | 


to the many goodspeople at home who look upon Buddhists | 


as eligible for conversion to their particular views of the | behold it. 
Christian religion (whatever they may happen to be in mountains, 
and beneficent | 


each case); to find their own generous 
intentions so entirely reciprocated.” 
Over Sir Edward; as over others who have been to 
Japan, the quiescent (not necessarily extinct) volcano, 
Fuji-yama, seems,to have exercised an influence akin to 























to be found, I think, in the fact that every person who 
speaks or writes about it seems naturally to rise more or 
less into a reverent state of feeling as he does so. It has 
a real, a strong, and a solemnising influence on all who 
Even when it is viewed from beyond other 
its sovereign character is very striking; and 
when it is seen ‘springing „with one tremendous and 
sublime flight from se? to sky, it is of more sovereign 
character still.’’ 

But the record of what Sir Edward’ Reed saw while he 
was in Japan forms a comparatively small part of the two 
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volumes he has written. His interest in the country and | approached in the spirit with which Sir Edw 


its people is so great that he has put himself to consider- 
able trouble to master their history, their religions, their 
political and social systems, they art and manufactures, 
in short everything that could enable him to understand 
a civilisation so veal, but so entirely different from any- 
thing in Europe. 
cpnclusions he has come to both from this and from his 
visit to the country, occupy a considerable part of the 
work. That a man of the scientific eminence and political 
experience of Sir Edward Reed should® take so much 
interest in Japan seems to us a 
serves the attention of all thoughtful men; and whatever 
conclusions such an observer may come to ought to have 
considerable weight with those who are not quite sure 
what to think of the strange social and political pheno- 


menon that has been taking place for upwards of ten years | proverbs and phrases 


The results of all this study, with the | 


2.—Curious Japanese Bridge. 


roof that it really de- \egreat 



































Reed 
has taken it up, a spirit of thorough seriousness, with an 
adequate idea of the worthiness of the subject for garnest 
inquiry, it had better be left alone. A little learning 
here is a dangerous thing, and has led some triflers tg 
find only amusement in Japanese history and Japanese 
ways, as if this were merely a toy, civilisation, and 
not a complicated system which hasbeen the deve- 
lopment of ages. Sir Edward tracgs, in his gst volume, 
the history of the Japanese from the earliest “God* 
period” down to the present time ; discusses eir two 
religions, the native Shintoism and imported 
Buddhism, their political and social system, their foreign 
relations, the recent reforms and tke existing govern- 
ment. In the second volume, besjges the ative of 
his fourney, he has interestingthapters on and on the 

i of the people;* angi both in the 


in the farthest East. Unless, however, the subject is | second volume and in the introduction™he haselaborate 
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discussions on the ethnology of the Japanese, their | of specimens, 


language and literature. Sir Edward does not. profess 
to know all these subjects at first hand, but. has, with 
perhaps only-one exception, chosen for his guidance the 
most trustworthy authorities attainable. Sir Edward gives 
several examples of what the Japanese language is 
capghle of in the way of poetry; we have space for 
only one specimen :— 


“ Types of our children are the tiny grasses, 
Tender and frogile in the ample moorland : 
We know n to what fragrance their infant sprouts may 
blossom, . 
Nor wist to what sweetifess their unborn fruits may ripen, 
But hoping ever wait till autymn tells their story. 
Oh! cherished children, may ye never perish, 
Flowerless, fruitless, in the early springtime, 
Nor like this petal trampled by the wayside, 
Fallin the fuller promise of your prime.” 


A people that are capable of thinking and writing thus 
- deserve better than to be laughed at. 

Sir Edward Reed left Japan with the highest respect 
for the people and their efforts to bring themselves abreast 
of the civilisation of. Europe and the United States, 
and with a firm belief in theedetermination and earnest- 
ness of the Emperor and his ministers. He evidently is 
strongly of opinion that the new phase upon which Japan 

has entered. i mere spurt which will collapse in a few 
years, bu manent change for the better in the direc- 
he civilisation of the country. That the result 
will be a complete assimilation to European ways, as 
‘some people seem to think and hope, is not to be 
wished for and not in the nature of things to be ex- 
pected. With all their admiration for the science and the 
arts of Europe, the Japanese respect themselves suffi- 
ciently to see that there is much in their old civilisation 
that- may well be retained. Indeed the problem is one of 
the meeting of two forces, A new force from an entirely 
different direction has’ struck in upon the ‘course of the 
old civilisation, with the result of a permanent change of 
direction ; but that change cannot be entirely in the 
direction of the new force: = Nor will the final result be a 
lapse back into the old ways; even. in. the. brief period 
since the country was. opened to European influence the 
change has’been so wide and deep that any such lapse is 
inconceivable. Those who are in the habit of decrying 
the country tell us that the Japanese are everything by 
turns and nothing long; their upwards of 2,000 years of 
‘gradual development in one direction, and their steady 
continuance in the course entered upon about. fifteen 
years ago, belies the sneer, which probably owes its 
origin to that official quarter whose contemptuous 
treatment of the Japanese Government. Sir Edward 
Reed so strongly laments. ‘We earnestly hope that the 
Japanese will go on during the next fifteen years as they 
have done in the past, and by thgt time the current in 
the new channel will be so broad: and powerful that it 
will require a force of equal. power to seriously change its 
directie, and we.do not know where that is to come 
from....The problem in national develepment being 
worke@ out by the Japanese is of the highest. possible 
interest, and what is. its real nature cannot. be better 
earned than from tbe two valuable volumes which so 
busy a man as Sir Edward Reed has found time to put 
together.) =. e 
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À NOTES 
THe foundation-stone of the new museum of McGill College 
Montreal, to which we referred some time ago, wag laid om 
September 21 by the Marquis of Lorne, Principal Dawson in 
thanking Mr. Redpatle, the donor, for his generous gift, stated 
that the mifeng woulNbe nog merely a place for “the exhibition 


x For the @lustrgtion# in this article we are indebted to the courtesy of 
Mr. Murraya ne * 










* 






. 
e . 


"but a teaching instrument and a laboratory of 
original research; a great natural science department of the 
University, in which the classes in geology ath violagy would 
receive their instruction, originel workers would be trained in” 
all departments of natural science, and from which would go”. 
forth the men—and, he trusted, te women a&o—best: fitted toe 
bring to light the hidden treasuresjof the Dominion? and to avert 
by the aid of science the injuries pith which any of its industries -` 
might be threatened. Dr. Dawson referred to other noble 
examples of private local or, national liberaligy on the American _ 
continent, besides those of which Montreal can boast—to “the ` 
great National Museum at Washington, whichiis intended to © 
rival, and if possible surpass, the British Museum; the Central 
Park Museum of New York, on which that great city has 
lavished vast sums of money ; the Zoological Museum of Harvard, 
whose revenues would suffice to support some entire funiver- 
sities in this country; or the foundatio®s of Mr. Peabody, 
which have established great museums in several American 
cities.” And he hoped that this latest gift to Montreal would 
stimulate other benefactions, especially for their Faculty of 
Applied Science, so that the physical apparatus and class-rooms 
of the University might be as well. provided for as their natural 
science collections, unk ess 


Mr, MERRIFIELD, F.R.S., the retiring president esat 
the annual meeting of the London Mathematical Society on 
November 11, to cast his valedictory address int8 the form of 
“Considerations respecting the Translation of Series of Obser= 
vations into Continuous Formule,” The following is the pro- 
posed new Council:—Mr. S. Roberts, F.R.S., president; Dr, 
Hirst, F.R.S., and Mr. J. W. L. Glaisher, F.R.S., vice-presi- 
dents; Mr. C. W. Merrifield, F.R.S., treasurer; Messrs. M. 
Jenkins and R. Tucker, honorary secretaries ; other members; 
Prof. Cayley, F.R.S., Mr. H. Hart, Prof. Henrici FiR.S., 
Dr. Hopkinson, F.R.S., Mr. A. B. Kempe, Mr. R. F, Scott, 
Prof. H. J. S. Smith, F.R.S., Messrs. Lloyd Tanner, H. M,’ 
Taylor, and J. J. Walker. ha 


WE take the following from the New York “M 








nthly Index. 





‘to Current Periodical Literature,” &c. :—‘ The new Warner 


Observatory which is being erected at Rochester, N.¥., is 
attracting much attention in social. and literary aswell as scien- 
tific circles. The new telescope will be twenty-two 
length, and its lens sixteen inches in diameter, th 
third in size of any instrament heretofore manufactured, y 
the dome of the Observatory is to have some new appliance fo 
specially observing certain portions of the heavens, Itis to be 
the finest private observatory in the world, and has been heavily 
endowed by Mr. H. H., Warner. Prof. Swift has laboured 
under numerous disadvantages in the past, and the new comet 
which he recently found was in spite of many obstacles; but as 
the new institution is to be specially devoted to discoveries, there 
are good reasons to expect very many scientific revelations in the 
near future from the Warner Observatory at Rochester.” 






THE Times has shown considerable pluck in having erected at 
its office one of Mr, Jordag’s glycerine barometers, described in 
NATURE, vol, xxi. p. 377. In the issue of the 25th inst. and . 
following days are published the readirfys of this gigantic 
barometer at intervals of two hours from 2 p.m. to 2 a.m. 
This will be continued regularly, a second. edition of the paper 
giving the two-hourly readings from midnight to noon. . These 
daily records with a barom@ter on such an enormous scale will 
be of the greatest value. The Zimes rightly states that it seems 
unquestionable that an instrument of this kind is admirably 
suited for practical use at meteorological. stations, at seaports, in 
collieries, and in all other situations where it is of importance 
for the unpractised eye to notice ffequently and easily the changes 
taking place in atmospheric pressure. eee 













ults of the observations made from the two balloons 
‘rom the Crystal ‘Palace on Thursday last have not yet 
en distussed. But it may be stated that the direction of the 
wind was remarkably steady, a€ during the run the two balloons 
were constantly kept in v each other in spite of the want 
of is trar i ir. This result is all the more to 
iations in the altitude of the two balloons 

d considerate, Oto 5000 feet. The variation 
did not amount to more than 5° C. between the 
e readings and tkeir minimum. A peculiar 
erved just on arriving on the coastywhich is usual 
circumstances, The composition of the clouds was 
plex. First, a layer of transparent fog covered almost 
hole of the land and gave a watery appearance to it; 
1d, cumuli described as analogous to pulled bread were 
floating at a: height of 1000 metres and descended gradually 
Sun: was nearing to the horizon; and lastly, a large 
f "parallel strati stretching south-westerly in the 
f the sun, and seemingly diverging from it. The 
e wind was about half a mile per minute, and 
deftrmined by ôbservers located in one of the 
wo towers of the Crystal Palace. As to the prognostication 
the route, it was nicely done by Mr. Coxwell, who told M. 
onvielle that he should land between Portsmouth and 
A. question arose between M. de Fonvielle and 
‘Cheyne about the bearing, the latter’s compass 
eversed by an optical illusion, but the azimuth was 
at accuracy, and the uncertainty between the two 
lasted for. a minute if the possibility of the error 
ascertained. The swinging of the balloon 
sufficient to prevent the use of a new 
purpose for aéronauts. 
























































sented to us that in our notice of Prof, 
t thatthe was lecturer on palæon- 
l of Mines in Jermyn Street in 1856 may 
“to a mi pprehension. We have therefore to state that 
ough Prof; Owen delivered a course of lectures in the theatre 
the School of Mines in the year in question, he held no 
ent in that institution. 


Mr GRAHAM BELL has been honoured in the scientific, as 

1 as other circles of Paris during the past week. He exhibited 
ihotophone at the establishment of M. Antoine Breguet and 
lsewhere, and was the object of much curiosity wherever he 
“Thomme gui fait parler la lumière.” 


opening meeting of the Geologists’ Association on 
f Rupert. Jones, will read a 
that society. 


toria Philosophical Institute’s 
to contain papers by Prof. Stokes, F.R.S., 
f. ‘Hughes of Cambridge, Prof, Nicholson, M.D., F.R.S.E.; 
St. Andrew’s, and Dr. Hormuzd Rassam, with maps and 
etails of his discoveries. 


; FLETCHER of Warrington hasent us a specimen of a 
ating burner which seems well adapted for many 
trades which are as yet unsupplied with satis- 
i gap pparatus, It seems to us to have all the ad- 
vantages claimed for it by Mr. Fletcher. It has from three to 
sur times the power of any burner. similar in appearance ; a 
is’ solid, intensely hot, and perfectly frêe from smell; 

duty higher than the calculated theoretical maximum Aei 
consumed, and it cannot be damaged by the dirtiest 
“In case the perforated copper dome gets choked with 
i-when the burner is warm be lifted off and washed or 
lean. Any liquid spilt so as to get inside the burner 
by the side tube without the possibility of damaging 
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the burner. The body of the burner” is cast 
piece, without a joint, thus doing away with one 
causing liability to leakage in most of the burners at pr 
use, Altogether this burner seems to be one of the. greatest 
advances yet made in the practice. of heating.by..gas. «Mr. 
Fletcher has also sent us a useful practical paper on Heatin, 
(including cooking) by Gas, read the other: day before’ the 
Philosophical Society of Glasgoy. 


PART iti, is to hand of the magnificent « Bedfor i 
Pomona,” the illustrations of the apples and pears in whick 
continue to be as numerous and life-like as ever, so much so as. 
to make one’s mouth water. Jhe papers in this part are o 
“ The Crab, its Charactestics and Associations,” by Mr. Edwir 
Lees, F.L.S. ; ‘The Orchard, its Products: Cider and Perry,” 
by the Rev. c. H. Bulmer ; the latter a paper of considerable 
length, minute detail, and great practical value, Mr, David 
Bogue is the London publisher. i 
































AMONG the lectures to be given: this iaer t ti 
and Library, Queen’s Road, Bristol, are ethe fo 
November 22, Prof. S. P. Thompson, B,A., D.S 
bow,” illustrated with experim8nts by the electric. ‘igh 
17, 1881, Prof, Rolleston, M.A., M.D., F.R.S., F.L.S., 
Professor of Anatomy and Physiology, Oxford, *“ The 
Races .of the British Isles”; January 31, Sir John Lubbock 
Bart., M.P., F.R.S., F.L.S., ‘Fruit and Seeds” ; February 14 z 
Rev. J. M. Wilson, M. A. F.R.A.S., Head Master of 
College, ‘‘ Double and Multiple Stars” ; February 28, Dr, 
H. Stone, F.R.C.S., Lecturer on Physics at St AS 
Hospital, ‘* The Measurement and Determination ol 
Pitch,” illustrated with experiments; Marc 
Sollas, M.A., F.R.S.E., F.G.S., Curator 
** Coal and the Bristol Coalfields.” 


WE have received the Catalogue of # 
Department of the Newcastle-on-Tyne- Pab 
thick volume, with a much thinner one con 
books of the Juvenile Lending: Departme 
them more at length in a future number. 





We have received a very favourable Sixth Annual- Report 
from the West London Scientific Association and Field Club, . 
which commenced its new session on the second Tuesday of this 
month, 


THE Reports of the Dunedin (N.Z.) Naturalists’ Field Club: 
for 1878-80 are, we regret to see, desponding.. It finds. some 
difficulty in keeping up the interest of its members, rather a 
strange thing'in the land of the New Zealand Institute: The: 
Report contains catalogues of the indigenous and introduced” 
flowering plants occurring in the Dunedin district. 


On September 23 Rangoon was visited by three 
shocks of earthquake ; all parts of the province had previously 
been visited by shocks, A shock of earthquake tasting ‘two 
seconds was felt at Cordova on the zist inst., accompanied. by 
loud subterraneous rumbling. A slight shock, lastig “Six 
seconds, was also felt at Madrid on the same day. The shoc) 
was stronger in the centre of the city than in the outskirts, anc 
shocks occurred in several towns of the pyovince.of Za 
but no damage has been done. On the samg date a shi 
after effects of ¡which were felt in almost everyep 
country, occurred both at Lisbon and Coimbra, without 
SE any damage. f 


Ir is sfated that at the National Exhibition te be a 
Milan next year there will be a cAptive balloon, on the mo 
the gne which was so successful i in Beris in gone “It. will. 
measure not less than 180 feet in circumference, ga feet in 
height, and contain 15,000 cubic feet of gas. ° To, it will be. 
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attached a safe and solid car, capable of containing seats for at | so to say, from the Inachine itself; “and. that it was men: with a 
least eight persons... A steam-engine is to regulate the ascent good practical knowledge: of their tade and with: an: aptitude 
and descent, and it will rise to a height of about 900 feet, | for science rather than men versed in science, Dut with ‘only a, 
affording a splendid | view of Milan andthe plains of Lombardy. mere book knowledge of industries, that were wanted both as: 
The balloon will be constructed at Milan, M, Henri Beudet, the | candidates for the technological examinations.and:as dents to 
wéll-known and experienced aéronaut, having been sent for to | be trained up as.technical instructats, oat 


direst the work. In the note on the late Dr. Sparks in Naruge, vol. 
THE coal-beds on the Souris River, Manitoba, have proved | P. 591, for Dr, King’s ‘Th@rapeutics”’, read Dr 
very rich, and are to be developed during the winter, “* Therapeutics,’ 


v TuE Japan papers:callattention to the almost limitless mineral THE additions to thë Zoological Society’s Gardens during’ T 
wealth lying dormant in the country, and which is only waiting past fortnight include a Macaque Monkey (Afacaces cynomolgus) 
for development to become a profitable source of revenue, OF fron Indias: presented by. Mri W. B. Distin; two Polar Bears 
Ursus maritimes), ati Ivory Gull (Larus eburnens) from. the 
coal there is an abundant supply, but 8nly the Takashima mine ( f ) 
hasbeen fitted with modern appliances, ‘There are several other Arctic Regions, presented by Mr. Leigh Smith, F.Z.S. ; $ 
Crested Porcupine (Hystrix cristata) from India, presen 
sal: mines which ‘are only unprofitable ‘because improperly W. pi ? i 
wo ced, and now it is averred that Prof, Atkinson during a Mr Middleton ; three Gaimard’s Rat, Kangaroos (Ap: 
sojourn.in the Mitake Mountains of the Koshu Province has | Z7” gaimardi) from Australia, presented by Mr, A, B. 
discovered another vatiable deposit of coal. Gow 3 a — Brocket (Cariacus sp. inc.), a White-bellied Oposstim 
mna (Didelphys albiventris), a Brazilian Hare (Lepus brasiliensis) from 
~ Mr. Norru, who was sent by the Natal Government to | Quipapà, Pernambuco, ‘a White-bellied Guan (Ortatida albi- 
examine the Newcastle coal-fields, has reported favourably gn | venéris), a Black Tortoise (T¥stuife carbenaria) rom Garanhuns, 
the quantity and quality of thecal. presented by Mr, W. A. Forbes, F.Z.S.; a Frigate. Bird 
(Fregata aquila) from- Fernando de Noronha, presen! 
Rev. G. Bayldon ;'a Yellow-headed Conür 
from: Pernambuco, presented by Mr. C. A. Cra 
rican Black-backed® Geese (Sarcidiornis’ ciiriinbcletss from ‘the 
Sertoes of ‘Pernambuco, presented by Miss Davis; a White 
throated Finch (Spermophila, albogularis) from” Pernambuco, 
presented by Mr. S. Jones ; a Herring Gull (Zarus argentatus), 




















“ON Friday evening, October. 22, previous. to distributing at 
Institute. the prizes: and certificates 
n years Science and Arts, Society 

ty ilds of London Institute, and Union of 
Lancashire and Cheshire Institute’s examinations, Prof. Ayrton 
e delivered an address on ‘Technical Education and on the future 


of ‘Mechanics’ Tnstitutions, Of the two original objects for British, presented by Mr. J. Palmer; a Horrid Rattlesnake 
which Mechanics’ Institutions were established fifty years ago, to | (Crotalus horridus) from Quipapà, Pernambuco, presented by 
provide clubs for artisans and places for giving popular scientific | yr, H. E. Weaver ; 2 Bonnet Monkey (Macacus radia ain 
lectures, it was shown that the latter had to a great extent been India, a Black lgnana (Aletopoceras covmutum) fro: pazos(?), 
abandoned ; also that the mere novel utility of such institutions deposited; a Rock Cavy (Ceredon rupestr is), a Green-winge då, 
in furnishing the means for the holding of science and art classes Trumpeter (Psophia viridis), a White-bellied Parrot, (Caia 
would also “be taken away from them when the teaching of leucogaster), a Red-yented Parrot (Pionus menstruus), two 


elementary science became the duty of our elementary schools, Golden-headed. Parrakeets. (Brotogerys: tui), two Toco oncans 
There remained, however, for Mechanics Institutions a great (Ramphastos toco), an Orinoco Goose (Ch enaloper juba 


new field of activity in the teaching of applied science to me- Brazil, a Rufous Pigeon (Cahens ina). a Y. arrell’s ‘Siskin 
chanics, not- the teaching of abstract scientific principles and the eG E sae S ai stil (Se arda, 


applications only perhaps afterwards, but” the ‘teaching of these 
scientific principles ¢hvougs the apparatus in use in daily life; in 
fact, that Mechanics’ Institutions could well furnish the A 
by means of which numerous technical classes throughout the 
untry which were.so much needed could be rapidly established, 
the. money voted by the City and Guilds of London Institute as 
payment on the results of the technological examinations, 
together with funds locally subscribed, furnishing the motive 
power. What the lecturer thought technical teaching should 
consist of was illustrated by the kind of work now going on at 
the temporary laboratories of the City Guilds Institute at Fins- 
bury ; stress was laid op the fact that there were no distinct 
student@*fees there for laboratory work and for lectures, but that 
every: fee; small as it: was, entitled each student to at ‘least two 
he 3 era ctical: work’ in the laboratories for every one’ hour of 
>} so that in fact all the 150 students had laboratory work 
h did not consist in the mere repetition of qualitative lecture 
experiments, but inghe making of accurate quantitative measure- 
ments, all bearing qs faras possible-directly on each student’s 
grade. Of this practicad illustrations were given. Prof. Ayrton 
concluded by warning technical instructors from attempting to 
follow orfinary college methods of syzthetical teaching, which, 
although most valuable for a young lad prepared to spead several” i 
years at college, was quite unswitable for an artisan engaged all 
day in following his trade. Technical education, he considered, CErasni’s Wane ov SHORT PERIOD. 
must be distWctly axa/yticĦ—the complete machine af the froma letter which Prof. Pickerittg, the Director of the Obser- 
artisan kew itemugt be taken at once, and the science developed, | vatory of Harvard College has addressed tons that, contrary to 
i 























from Pernambuco, a Brazilian Tanager (Ramphocel tS) yo 
a Blue and Black Tanager (Caliste brasiliensis) from Bahia, a. 
White-eyebrowed Guan: (Penelope superciliaris} from Panellas, 
four Cactus Conures (Conurus cactorum), two Banded Tinamous 
(Crypturus noctivagus} seven Tataupa Tinamous (Crypiurus 
tataupa) from Garanhuns, a Great-Billed Rhea (Ree macro- 
rhyncha) from Agoas Bellas, Pernambuco, two Orchard Hangs 
nests (Jcterus spurius), a Baltimore Hangnest (Zeterus baltimore) 
from North America, purchased ; two Squirrel: Hike PI ; 
(Belideus sciureus), born in the Gardens; a Maca 
(Macacus cynomolgus) fram) India, presented by- 
Manley; a Dunlin: {(Zringa cinclüsh a Sanderling (Calidris 
arenaria), British, presented by Mr. Edinund Elliot, M.R.C.S:; 
a Horned Lizard (PZrynosoma cornutum) icom Texas, presented 
by Mr. W. C. Boyd; a Waxwing (Ampelis garrulush European, 
deposited ; a Black Saki (Pithecia. satanas) from Lo 
Amazons, a Rosate Spochbill (Platalea: ajaja\, a Creat-billed 
Rhea (hea macrorhyncha) from. South America, purchased, 























OUR ASTRONOMICAL COLUMN 
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on expressed by Dr Julius Schmidt from his earlier 

the true periog of this notable variable star; instead 
a littl@less than five days, appears to'be a little less 
if his inftrval, otherwise wing 


re cnerved at Harvard 
ege, will not accord with th: f May and August observed 
in Europe. Ea: $ 


P 
+ itis probable that 
















































































Schwerd gbserved thestar near a maximum 
eyer on March 11, 1828, when he 
67, and near a minimum at transit on 
year, wheg he rated it-only tom. If we 
-of March 11 with that of Dr. Schmidt, 
August 12 at 6h. mean time at Athens, 
l to be included in the interval, we get 
one period 2°49084d., or 2d. rih. 46°Sim., 
cords with half the period assigned by Schmidt 
observations and those of Ceraski, This reckoning 
t'12°1841 Greenwich mean time, and correcting for 
equation, will give the following times of geocentric 
ma, observable in this country :— : 













































Ei ee ? h. m. 
< 9 33 G.M,.T. Nov. 17 7 47 G.M.T. 
a $ 22 Z 2I n 
i 27. 654 
n | Dec. 2 6 28 x 


ne of visible maxima, supposing this phase to 
between the minima, we find— 





OAS By Baye: h ne 
6 BQ eee AS 27. G.M: T. Nov. 18 13 40 G.M.T, 
Y 3 oe I5 0 Şi 23 e I3 i4 y» 
ee 14 33 ” 28 12 48 ” 
“14.7 » | Dece 3 122i ,, 


s- longitude, and R the. earth’s radius-vector, 
he gehbeanstion _(geocentric—heliocentric). 
dion 


şmpared with Athens, August 12, seems 
rhat longer period, with minima a half hour or 
er than we have computed.] 

OTATION OF JuPITER.—In No. 2,342 of the 4strono- 
Nachrichten (to which we refer for numerical details) Dr. 
h has a` communication wherein he finds, from 
ratio he red spot upon the disk of Jupiter by himself 
hers in 1879-80, an interval of oh. 55m. 344s. for the 
e of the planet’s rotation upon its axis, a result that he con- 
ders may be adopted until the observations generally have 
tained a greater degree of precision than they appear to 
present: With due care and practice, however, he 
ich observations will be found to admit of much 

and illustrates: this by his own experience at 

esent year. In the same communication he 
‘a dark oval spot (a more favour- 
iry and Midler) during 104 rota- 
ab tions give gh. 55m. 25°68s, for the 
a result closely agreeing with those of 














CHEMICAL NOTES 
Av method of preparing acetylege is described by Dr. W, 
Wien, Akad. Ber, The method consists in heating 
d mercuryeethide-in'sealed tubes to 120° ; the pro- 
he reaction are acetylene, ethylene, ethylic iodide, and 
y ethyliodide, 
[HE samesZerichte-contains a paper by Herr v, Dumreicher 
the relative stabilities of nitrous and nitric oxides, and of 
5 and nitric oxides when act@d on stafnous chloride, 
us oxide is not reduced even at 100°; nitrous acid is re- 
to nitrous oxide ; nitric oxide and nitric acid are reduced 
iydroxylamine, and subsequently to ammonia. The reaction 
may be applied to the estimation of nitric acid. 
€ Proceedings of the Academy of Rome Signor Cossa 
catesethe results of experiments on didymium tungstate : 
fermined the specific heat of this salt to be 0°0831— 











' the smell of ozonised oxygen does not at all resemble the pecul 


temperaturature limits are not given, Taking 
tungsten as 6°4, and that of oxgen as.4, this T 
to the formula for didymium ‘tungstate, DIWO; 
to that now generally accepted, Di {WO (Di = 147). 
A NEW organo-metallic compound containing the divalent 
radicle (CH,)” is described in the Yournal of the Chemical. 
Society by Sakurai; the formula of the new. substance, for. 
which the name Aonomercuric methylene iodide is proposed is 
I(CH,)HgI. This is the first known metallic compo S 
taining a divalent hydrocarbon radjcle. no WEEE 
G. BOUCHARDAT claims, in Compt. rend., to have convert 
amylene, by successive removals of hydrogen, into eymen 
Hitherto attempts to pass, by a simple series of reactions, simil 
to those by which the passage from*one isologous: grow 
another is effected, from the pargffin to the aromatic grou 
compounds, have not been®%uccessful, pE 
ACCORDING to the experiments of Macagno (Bizd, Centralbatt), 
the mellowness of old wine is due-more to an increase int 
amount of glycerine present, than: to. a decrease in the tannin 
there must also be a certain proportion between the amounts of 
alcohol and tannin, in order that the wine may keep well... 
In the Annales Chim, Phys, Berthelot describes an 
in which the combination of two gaseous..cons 
gaseous compound may be conducted, ‘so as? a 
acqurate measurement of the thermal change which a 
the chemical change, TOE E 
A DISCUSSION as to the value to be assigned to the 
weight of antimony is at present being carried on. .» Fro 
analyses of the bromide and other salts, Prof. Cooke of Harvard 
_ concludes that the generally-accepted number, 122, is too large, 
and that 120 is more nearly correct. Herr Schneider, whose: 
experiments had been criticised by Cooke, replies ix the Jom 
Sir Pract. Chem, He sharply criticises Cooke's methods, 
the-details of new experiments, and asserts strongly that 
much more nearly correct than 120, goo SES 
No results of special importance have lately 
regarding the densities of the vapours‘of the hal 
An objection made by Pettersson and Ekstr 
method, viz. that solid bodies. condense air 
which air they again give up when: strongly: he: 
shown by Meyer, in the last number of the: Ber 
have no weight against his experiments. oo 
Two important papers on atmospheric ozone have been pul 
lished in the Berichte by E. Schone. This observer, who 


given much careful study to the subject of ozone, says 4 

















odour noticed after a lightning flash. The true smell of ozone 
is, however, frequently noticeable in ordinary air, and coming from 
the clothes of persons who may enter a room from thé open‘air in > 
winter. The ordinary potassium iodine papers are valueless as: 
ozone measurers, according to Schéne. A small amount of ozone 
in moist air produces a greater depth of colour on these papers than 
a larger amount of ozonein dry air, The bumidity of.the air and. 
the hygroscopic character of the material fr ich the pa 
is made therefore largely influence the dept ; 
It has been supposed that mùch ozone is proc 
bourhood of waterfalls, but the increased depi 
potassium iodide papers is only due, says Si 
humidity of the air. Schénbein’s ‘“ ozonometer” serv 
very rough hygrometer. Paper coated with thallou 
recommended as a measurer of the relative amount of ‘ox 
principle” in the air: the paper is coloured ‘brown—owh 
production of thallic oxide—by ozone or hydrogen peroxide. 
table is given showing the variations.in ‘‘ oxidising prinfipl 
during 1879. The general conclusions are briefly these s-t. 
The papers are coloured more deeply during the day than de 
the night ; this difference is more apparent during the.long 
of the year. 2. Increased wind-force causes increased c 
tion, because a greater amount of oxidising suystan 
in contact with the paper during the time of: expos 
Cloudiness and rain especially influence ‘the colorati 
heavier the rain the smaller the coloration of the paper, 
terminations of hydrogen peroxide have shown that 
thallium p@pers are much coloured this compound. is pi 
he atmosphere in comparatively lgrge quantity. Herr 
regards the actual existence of ozone in P atmosphere as aen 
preseng an open question, e ea mee 
Mr, A. VILLIERS publishes in the September nugaber of, 
Annales Chim, Phys. a lengthy and importat fapeg on the 
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conditions of equilibrium of mixtures of alcohols and: mineral 
acids, He considers in detail the velocity, and limits of etherifi- 
cation of the more important mineral acids, and arrives at many 
valuable results, 





GEOGRAPHICAL NOTES 


Ar the last meeting of the Berlin Geographical Society news 
was received through a German trade house in Tangier that Dr. 
Lenz had reached ‘Timbuctoo, And that he hoped to be at St. 
Louis, in Senegal, in the month of July. If this is correct Dr. 
Lenz has..made a rapid journey in this direction, as he only 
left Tangier on Decembgr 22 last. Cailld, however, in 1828, 
travelled from Timbuctoo to Fez in four months, The last 
letter received from him by the Society was from Tenduf, in 
the beginning of May, twenty days’ jotrney from ‘Timbuctoo. 


THE Zeitschrift of the Berlin Geographical Society, Nos, 88, 
80, hasa valuable map by Herr Richard Kiepert, showing the 
work done.in Angola in 1876 by Dr. H. von Barth in the region 
of the Bengo and Lucalla, and of Herr Otto Schütt in 1877-79 
on the Lower Quanza, Dr. von Müllendorf discusses the 
methods of transcribing Chinese geographical names, and con- 
cludes that the Pgkin form of the Guan-hua, or so-called Man- 
darin dialect, would be best for general purposes. But Dr. von 
Mollendorff asks whether, while, selecting this form generallyg it 
is advisable to make exceptions in certain cases. Such names, 
for example, as already exist in familiar forms might be excepted, 
as Pekin, Canton, Hongkong, Swatow, &c. With other names, 
especially for special maps, a change from the uniform method 
of writing might be adopted. Maps. of districts for the use of 
travellers would evidently be of greatest service when the local 
forms of names were given. Perhaps the Guan-hua might be used 
for the names of great towns, large rivers, and mountains, while 
smaller places might have the local forms of their names, 
For a map of the whole of China, or of the greater part 
of it, containing little more than the district towns, evidently 
the Guan-hua would be the preferable form. In books 
it would perhaps be best to give both forms. It is, no 
doubt, high time that some attempt at uniformity should 
be made, but the difficulty is by no means easy of solution, 
owing partly to the letters of the alphabet not being sounded 
uniformly in all European languages. Herr von Millen- 
dorff instances the absurdity of the present want of system 
by the ways in which the Chinese name of the Yellow River is 
spelled. ‘These are confusing enough, but what will he say when 
he sees `“ Houan He” (for Hwang-ho) at the head of the 
interesting communication just received from Col. Prejevalsky ? 
We cannot entirely concur in Herr von Millendorff’s definition 
of Kwan-hwa,” popularly translated “ Mandarin dialect,” and 
‘he. himself makes -the orthographical jumble. much worse by 
writing ‘‘Guan-hua,” which we should imagine few sinologues 
would attempt to defend. The vexed question, however, may 
find asolution before long in an unexpected quarter, for the 
Statistical Department of the Chinese Maritime Customs at 
Shanghai, we believe, have under consideration a system of 
spelling for adoption in their reports and other publications, and 
this, if adopted, will probably come by degrees into general use. 
Dr. Hildebrandt gives an account of a visit he made to the 
Amber Mountains in the north of Madagascar ; Herr K. Himy 
continues his elaborate paper on the region around the Kara-Kul, 
and much of the number is occupied with the journal in North 
Africasof the late Dr, Erwin von Bary. 


_» "Teg new number of the Lyons GeographicalSociety’s Bulletiz 
contaphs several items of interest. M. Morice’s paper on French 
Cochin-China is published. with a sketch map, followed by some 

hotes by the Abbé Desgodins on the hydrography and orography 
of Tibet, and a communicatioa by the Abbé Faure on Potosi in 
Bolivia. . Among éhe other contents are Père Brucker’s notes on 
the geographicalgpositions in Eastern Turkistan and Jungaria 
determinedgin 1876 byewo Jesuit missionaries, and the report on 
Col. E latters’ explorations in the Central Sahara last spring. 


M. Wenvikorr has just published at Geneva an historical 
sketch of the geographical discoveries made in Asiatic ‘Russie 
from the mest remote times to our own days, illustrated by 
Perthes’ map of Nogh and C@ntral Asia. . 


THE Stig inland Wissiop have been informe by Mr. Samuel 
Clarke, one of thęjr agents in the Chinese province of Szechuen, 
that, in company gyith Mr. Moliman, of the British and Foreign 


Bible Society, he lately made a journey from Chungking, on the | 
Upper Yangtsze-kiang, to Chéngtu-fy, the capital of the province, 
on which he travelled by unfrequented roads, where, so far as he 
could learn, no foreigner, had ever been see before; several 
previously unvisited towns wereealso’ entered, Mr. Clarke calls’ 


especial attention to the commercial activity prevailing along his 


route, and the frequency with whigh markets were held. " 


Tuer Asiatic Society of Bengal have just published, as ap 
extra part of their Yournal, a “ Vocabulary of th Language of, 
Eastern Turkistan,” by the late Mr. R. B. Slaw, the well-known 
traveller, supplemented by two Turki vocabularies of birds and. 
plants by Mr. J. Scully, lately on special dusy at Kashgaree.... 7 
From the-Vienna Allgemeine Zeitung we gather that Dr: > 
Emil Holub contemplates undertaking another lengthened journey: © 
in Central South Africa, provided that he can obtain the neces-" 
sary funds, It is estimated that 50,000 florins will be required 
for the purpose, and it is proposed to raise this sum by a public 
subscription, the Austrian Geographical’ Society heading the’: 
list. es ae 
e $ sinh 
THE September number of the Soletin of the, Madrid Geo- 
graphical Society contains a detailed account of the Marquesas 
Islands, with map, by D. Ricardo Beltran of Rézpide. 


Ir is stated that the Gudzare, with Capt. Howgate’s expe- 
dition, landed at Rittenbank*in Greenland, Wr. Pavy and Mr. 
Clay, whose intention is stated to be to make natural history 
collections and explore the northern limits: of Greenland. This,- ‘ 
we believe, is the same M, Pavy (a Frenchman) whose projected. 
polar expeditio:f suddenly collapsed in San Francisco seven years. 
ago. ‘ PAS SRS ae HES Gee 

THe Austrian Monatsschrift fiir den Orient for October con- 
tains an article by Prof. Vambéry on the commercial importance”. 
of the Upper Oxus, in which he endeavours to show that.there, 
and not on the Lower Oxus, is trade likely to be developed. 
Dr. Paulitschke gives an interesting sketch of the progress of 
African exploration during the past seventy years. 














ON MAXIMUM AND MINIMUM ENERGY IN 
VORTEX MOTION? 
I. A 


FINITE volume of incompressible inviscid fuid being 
given, in motion, filling a fixed, simply continuous, rigid 

boundary, the fact.of its being in motion implies molecular rota- 
tion, or (as it may be called for. brevity) vorticity... Helmkoltzs 
law of conservation of vorticity shows that, whether the boundary 
be kept fixed as given, or be moved or deformed in any way, 
and brought back to its given shape and position, there remains 
in every portion of the fluid which had molecular rotation a 
definite constant of vorticity; and bis formula for calculating 
energy for any given distribution of vorticity allows us to. see 
that the energy may be varied by the supposed operation on the 
boundary, St ge R 2 

II. The condition for steady motion of an incompressible in- 
viscid fluid filling a finite fixed portion of space (that is to. say 
motion in which the velocity and direction of motion ‘continue 
unchanged at every point of the spage within which the fluid is 
placed) is that, with given vorticity, the energy is a thorough 
maximum, or a thorough minimum, or a minimax, The 
farther conditition of staéiity is secured by the consideration of 
energy alone for any case of steady motion, for which the energy 
is a thorough maximum or a thorough minimum ; because when 
the boundary is held fixed the energy is of necessity constant... 
But the mere consideration of engrgy does. not decide a 
tion of stability for any cage of steady motion in which the energy. 
isa minimax. agen a 

III. It is clear that, commencing withexy given motion, the 
energy may be increased indefinitely by properly-designed opera- 
tion on the boundary (understood that the primitive boundary is 
returned to). Hence, with given vorticity, there is no thordugh 
maximum of energy in any case. There may als& be. complete 
annulment of {he energye by operation on the boundary (with 
return to the primitive boundary), as we see by the: following 
illustrations :— AS, : 

1, The case of two equal, parallel, and oppositely rotating 
vortex columns terminated perpendicularly. by two. fixed: parallel 
planes, which, by proper operation on: the bound: 








ary, may be so 


1 By Sir William. Thomson, Brittsh Association, Swansea, Section A, 
Saturday, August 28, seit at 

















fo eggs. “whipped” together) that, infinitely near ; column is set into vibration in such a manner 
jortion p ee there shall be some of the other. shorter waves travel round it with less and 
e gase of single Helmholtz ring, reduced by diminution | velocity.! These waves cause corresponding waves 0 
s. aperture to an infinitely long tube coiled within the | tion to travel round the cylindric bounding. sheet, by G 
nclosure, : Eases energy is consumed, and moment of momentum taken out of th 
.. The case of p si i 











: ogle vort umn, with two ends on the 
uundary, bent til? its middle Meets the boundary ; and farther 
bent and extdhd roken into two equal and opposite 
ortex columM ; and then farther dealt with till these two are 
pped together to®mutual anrfhilation. momentum is initially— ° 
T i the present the extremely difficult general a (32 (a2 — 452); 
d €or suggested) byethe consideration of such | It istnow ; 
rselves. now to two-dimensional motions in a Š 3 (32 (a2 ~ 48) 5M, 
two fixed parallel planes and a closed cylindric A : ae vist 
endicular to them, subjected to changes of figure and continues constantly of this amount as long as the boun 
ays truly cylindric and perpendicular to the planes). It | Ì8 left free in space. _ Theeconsurftption. of energy still goes on, 
vious that, with the limitation to two-dimensional motion, | 224 the way in which it goes on is this: the waves of shorter. 
length are indefinitely multiplied and exalted till their crests run. 
out into fine laminze of liquid, and those of greater length are 
abated. Thus a certain portion of the irrotationally revolving: 
water becomes mingled with the central vortex column, The- 
process goes on until what may be called a vortex sponge i: 
formed ; a mixture homogeneous on a large scale, bi i 
ns of portions of rotational and irrotational fluig 
In the prent case, clearly; though there are an infinite | finely mixed together as time advances, The mi 
er of unstable steady motions, there are only two stable indicated above, altogether analogous to the mixture 
y motions—those of absolute maximum and of absolute | Substances of two eggs whipped together in the well-known — 
imum energy. culinary operation, Let 4’ be the radius of the cylindric vortex 
VI. In every steady motion, when the bounary is circular, | SPONge, 4 being as before the radius of the original vortex 
tream lines are concentric circles, and the fluid is distri- | colwmn— a 
in co-fxial- cylindric layers of equal vorticity. In the G2 aL P+ M 
motion of maximum energy, the vorticity is greatest at 7 : cr secant 
ie cylinder, and is less and less outwards to the | X, Once more, hold the cylindric case from going round in 
In the stable motion of minimum energy the space, and continue holding it until some more moment 
est at oe ais aad peta and greater oa momentum is stopped from the fluid. Then -leave it to. its 
ference. To ex: ress conditions symbo- | again re wi minot 
pe velocity of the frid at distance x from the | an patent e rotational Hea . 
nderton tl t t F direction of t he motion is perpendicular | process until the sponge occupies the. whole i 
irection of 7) ; the vorticity at distance r is— > . After that continue the process further, an 
AT aT that each time the containing canister is allowed to gc 
(> aD in space, the fluid will tend to a condition: in. w! 
= portion of the original vortex core gets filtered into a} 
to the boundary, and the fluid within it tends to'a mor 
nearly uniform mixture of vortex with irrotational 
central vortex-sponge, on repetition of the process of prev: 
the geal from going round, and again leaving it free to go 
round, mes more and more nearly irrotational fluid, and.the 
outer belt of pure vortex becomes thicker and thicker, The. 
h L final condition towards which the whole tends is .a belt consti- 
remainder, In the stable motion of greatest energy, the | tuted of the original vortex core now next the boundary ; and 
ee “a at park Paging? wll be in me one oF ty tie aa which originally revolved irrotationally round it now- 
D rotat : x aced at rest within it, bein: iti a: 
ineiding with the axis of the inclosure ; and the remainder of Ehecluie minimum nee Bea ones ae wk tHE pasen os 
uid will revolve irrotationally around it, so as to fulfil the | (VII, above) of absolute maximum energy, and leave the fluid 
finite slip at the cylindric interface between | to itself, whether with the canister free to go round sometirg 
nd irrotational portions of the fluid. The | or always held fixed, provided. only. it is. ultimat 
| ja symbols is :— going round in space; the ultimate conditi 
omr m= otor = b; ` same, viz., the condition (VIII.} of absolu 
E XI. That there may be an infinite number. 





























































































the 






























rom r = btor = a, 





on re 

VIII. In the stable motion of minimum energy the rotational 

ion of the fluid is in the shape of a cylindric shell, inclosing 

1¢ irrotational remainder, which in this case is at rest. The 

\bolical expression for this motion is— i 
ae a - B 

"O, when r <a/(a? — 5%) and Y = e(r Mier ) i ea rm 

; When r > v(a? - 3). ; S j 

X. Let now the liquid be given in the configuration VII. of noe 

est enerey, 


zy, and let the cylindrical boundary be a sheet of a i ie 
il elastic solid, such.as sheet-metal with the kind of dereliction | of stable motions, each of them having the energy o 
from perfectness of elasticity which seal elastig solids present; | minimum as said in IV. above, we see, by considering th 
that is to say, let its shape when at-rest be a function of the | in which the cylindric boundary of the containing canfSter ¢ 
applied toit, but let there be a resistance to change of | fists of two wide portions communicating by a narrow p eae 














‘depending on the velocity of the change. Let the un- | as shown in the sketch. If such a canister be complete ly 
d ‘shape be truly circular, and let it be capable of slight | with irrotationally moving fluid of uniformevorticity, the stream- 
tions from the circular figure in cross section, but let it | lines pust be something like those indicaged in Ung ali : 
;remain truly cylindricale Let now the cylindric boundary ; g pa i age 
ghily deformed and left to itself, and held so as to prevent | aaor aaae of he Rovel Society of Raine Sy ox Die 
eing carried round by the fluid. The central vortex | Thomson ~ ig : 

A ° 


. ° ° e 2 
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® Hence if a small proportion of the whole fluid is irrotational, | 

it is clear that there may be a minimum energy, and therefore a 
stable configuration of motion with the whole of this in one | 
of the wide: parts of the canister; or the whole in the other; or | 
any proportion in one and the rest in the other; or a small 
portion in the elliptic whirl in the connecting canal, and the rest | 
divigled in any y proportion between the two wide parts of the | 
canister, i ; 














ON THE SPE ECTRA “OF. THE COMPOUNDS 
OF. RBON WITH HYDROGEN AND 
NITROGEN s 


ESSRS. LIVEING AND DEWAR have made a long 
series.of observations of this:swbject, of which the follow- 
ing. is'a. brief abstract © by thé authors ==>: 

` The first experiments weré made with a De Meritens dynamo- 
electric machine, atranzed for high tension, giving an alternating 
current capable-of producing an-arc between carbon’ poles in air 
of: from:8 to 4o:millims, in length,» Thé-carbon poles used had 
been: previously purified: ad Preloge ‘eating in current of 
chlorine; «. 

The arc was: taken i im: different: gases. inside aismall glass globe 
about Go millims. it diameter; blown iin: the middle of a tube. 
The two-ends -of the tube wera:closed with «dry corks, throftgh | 
which were: passed (1) the carbons inserted: through two pieces 

: 3-(2) two other glass tubes: through which 
és experimented with were tent,- 

of air gave a-tolerably bright con- 
n and blue hydrocarbon 
; : 3 ja the indigo (wave-lengths 

502, Watts). as in .the flame-of cyanogen, and much 

the six bands. in’ the violet lengths 4,220 to 











ee | 





oa large | | 
character of | 





rély absent, “as 
md; Say the brightest green band 
The: ‘indigo, violet, and ultra-violet 
id, were well developed... 
ree set of ands i in the indigo, vio) 















P “they may be 
éarbon with nitrogen, : ; . 

The flame of hydrocyanic: acid burning in air showed very 
much the same as that of cyanogen: ` è 

In the flame of a'mixture of ‘purified hydrogen and carbon | 
disulphide ‘no: hydroearpon bands at all could be detected. 

Nov@could they be detected in the flame of a mixture of car- 
bonic oxide and hydrogen burnt in air. 

When a mixture of hydrogen or of carbonic side with carbon 
tetrachloride a PAU was burnt, hydrocarbon bands made their 


ze einas of 










chloroform, when mixed with hydrogen, 
gave, : ne air, the hydrocarbon bands very strongly. 
On‘2 review. ofi e whole series of observations, certain points 
stand out gains In, the first place, the indigo, violet, and 
ads; characteristic of ‘the flänie of cyanogen, are 
consjeuols in the’atc'taken in an atmospheté of ‘nitrogen, air, 
nitric ofide, or ammonia, and they disappear almost, if ng 
quite, when the arc is taken in a non-nitrogenous atmosphere o 
hydrogen, cafbonie oxide, carbonic acid; or chlorine. Thesee 
eds bands ae gaia brightly in the flames o cyanogen and 
hydr ; bul seen in those of hydrocagbons, | 
carbonic: ee a auahia The Sondlasión seems 
irresistibfe that th y belong to cyanogen; and this. conclusion 
* For fuller details see Proc. R.S. sag XX PP- 152, 494. 
a e . 





the- of it which shows the hydrocarbon. bands most bri 


does not seem to be at all invalidated ‘by the fact that they are 
seen weakly, or by flashes, in the are ors taken in gases 
supposed free from nitrogen by reason of the | reme difficulty, 
of removing the last traces of air, They are. never, in such.a 
case, the principal or prominent part of the spectrum, and in 2 
continuous experiment they are segn to fade owt in proportion ase 
the nitrogen is removed, This conclusion is strengshen by te 
observations that cyanogen (or hydracyanic acid) i ger : 
the arc in atmospheric air in large quantity.» OTE es 

In the next place, the green and blue bands, characteristic of i; 
the hydrocarbon flame, seqm to be alwayy present in the are, 
whatever the atmosphere. This is what we should expect if . 
they be due, as Angstrém and Thalén suppose, to ‘acetylene ; 
for the carbon electrodes always contain, even when they have 
been long heated in chlorine, a notable quantity of hydrogen. 
In the flames of carbon compounds they by no. means always 
appear ; indeed it is only in those of hydrocarbons. or their 
derivatives that they are well seen, Carbonic oxi ‘bon 
disulphide, even when mixed with hydrogeg, do not ; 
and if seen in the flames of cyanogen, hydrocygnic acid, and 
carbon tetrachloride mixed with hydrogen, they are faint, and 
do not form a principal or prominent part of the spectrum, 
This is all consistent with the supposition of Angstrom and 
Thaltn, The fact that the bands are not. produced even in the 
presence of hydrogen, when it-is not anak in the flame. in the 
form of a compound with carbon, is very significant ;.f 
that acetylene is present, and can easily be extracted 
of any hydrocarbon, and. thatit is formed. as 
duct of decomposition of hydrocarbon: by the electr charge, 
but we have no evidence. that. it.is producible asea product of 
direct combinationof carbon with hydrogen at the comparatively 
low temperature of the flames described. 

The hydrocarbon bands are best developed in the blowpipe 
flame, that is under-conditions which appear, at first sight, 
unfavourable to the existence of acetylene in the flame. How- 
ever, by: the use-of a. Deville’s tube, acetylene may readily be 
withdrawn-from the interior of such a flame, and from thst part 



















The question as to whether these bands are d bon 


| itself or to a compound of carbon with hydrogen, has been 


somewhat simplified by the observations of Watts, Salet, and’ 
others on the spectrum of carbonic oxide, It can hardly be 
| doubted now that that compound. has its own spectrum. quite 
distinct -from:-the hydrocarbon: flame: spi : 
presence of. the latter spectram feebly developed 
discharge in compounds of carbon supposed. to contain- no 
hydrogen, weighs- very little against- the series of -olseryations 
which connect this spectrum: directly with hydrocarbor 

In the next. place, it appears conclusively ‘from 
ments, that the development of violet: 1 
the less .refrengible hydrocarbon “bands, is 
temperature only, For the appearance of the hydrogen é 
and F, observed by the authors in the are taken in ydrocen, 
indicates a temperature far higher than that of anyflame, “Yet 
the violet bands are not seen in hydrogen at that. temperature; 
while the green bands are well developed. ‘The. violet bands 
are, nevertheless, seen equally well af the different temperatures 
of the flame, are, and spark, provided cyanogen be the compound 
under observation in the flame, and nitrogen and carbon are 
prenent together at the higher temperatures of the arc and 
spark. 
P The accompanying diagram (Fig. 1) shows approximately the © 
relative position of the bands in that part:of the spectrum: of the 
flame of cyanogen fed with asjet of oxygen whi 
refrangible than the Fraunhofer line F.’ Only. tho 
which are less refrangible than the solar line L ine been before 
described, but photographs show two shaded bands slightly less 
refrangible than the solar line N accompanied by a very broad 
diffuse | band of less intensity on the more refrangible side of N ; 
also a strong shaded band, which appears to be absolutely 
coincident with the remarkable shaded band in the 
trum, which ha been d@signated by the: letter P; 
this, on the less refrangible : side, a much fainter” diffase band, 
which also seems to coincide with a part of the solar spectrum 
sensibly less luminous than the parts on either side of it, > 
spectrum is remarkably persistent at all, temperatures o 
flame, Watts found that it did not disappear w 
was cooled down as much as pdssible by diluting the cyanogen 
with carbonic acid; it retains its characters when the cyanogen 
is burnt in nitric oxide. The flame in the last ease must be one 








anoen; or 
È 










Oct, 28, 1880] NATURE ; bas 


— 





of the hottest known, from the large amount of heat evolved in | nitrogen would make them visible, For this purpose the binding 
the decomposition of cyanagen and nitric oxide, namely, 41,000 | of the rubber tube connecting to the pump a sparking tube con- 
and 43,300 unit respectively There is in the case of cyanogen, | taining tetrachloride and found to give no- cyanogen bands, was 

- asin the “case of so many other subsgances, a difference in the | loosened, and, after letting in very little air, immediately closed 
relative intensities of the differemt parts of the spectrum of the | again. On now passing the spark the six violet bands at once 
flame at different temperatures, but no other change of character, | appeared, and the seven blue bands also were in a short time 

* In the upper part*of the flamegvhere much or all of the cyanogen | well seen. 
is oxidised o decomposed the spectrum is continuous, but at the 
base of the fame where it is issuing from the nozzle the cyanogen 
bands are always eeen both when the cyanogen is burning in 
oxygen and when it is burning in nitric oxide. This is what we 
should anticipate, eprovided intermediate, and not the final, 
compounds are the active sources of the banded spectrum. 

Each of the five sets of bands shown in the diagram is attended 
on its-more refranzible side by a series of rhythmical lines 
extending to a ‘considerable distance, not shown in the diagram, 
but easily seen in the-photographs, 

Coal gas burning in oxygen gives no bands above that near G 
within -the range of the diagram, Fig. 1; "but beyond this 
photographs show aespectrum of a character quite different from 
that at the less refrangible end; which the authors have traced to 
be due to water and described elsewhere (Proc. R. S., No. 205), 

The authors then describe experiments with carbon tetra- 
chloride, conducted with great care and numerous repetitions 
because of the @rominence given ito an experiment with this 
ag See by Mr. Lockyer in a recent ‘‘ Note on the Spectrum | e 
of Carbon,” and because their results in every case differ from 
those which he obtained. 

The form of sparking tube employed was similar to that used 
by Salet. This was attached by thick rubber tubing to a 
straight glas¢ tube of which one half, about.6 inches long, was 
filled with phosphoric anhydride, and the other half with small 
fragments of soda-lime to prevent any chlorine from the decom- 
position of the tetrachloride by. the spark from reaching the 
Sprengel pump, The tetrachloride used had been fractionated 
until it had a constant: boiling point of 77° C. Sufficient of it 
was introduced into the sparking tube to fill nearly one quarter 
of the bulb at the end, and the whole interior of the tube 
thoroughly wetted with it in order-to facilitate the removal of 
the last traces. of air. 

When the tube containing the tetrachloride had been so far 

* exhausted that little but condensible vapours were pumped out, 
the bulb was heated.so as to fill.the apparatus with vapour of 
tetrachloride, the pump still going, and this was repeated as long 
as any incondensible gas was extracted, Sparks were then 
passed through the tube for a short time, the pump still being kept 
going, . After.a short time it was unnecessary to keep the pump 
going, as all the chlorine produced by decomposition of the 
tetachloride was absorbed by the soda-lime. On now examining 
the spectrum, no trace of any of the cyanogen bands could be 
detected, either by the eye or by photography, however the 
spark might be varied. The violet lines of chlorine described 
by galet were more or less.visible, coming out brightly when a 
condenser was used... Several tubes were treated in this way, 
and many photographs taken, but always with the same result ; 
no trace appeared of either the seven blue, the six violet, the five 
ultra-violet, or of the still more refrangible bands of the cyanogen 
flame. It is true that all*the photographs showed three lines in 
the ultra-violet, but these do not) at-all- closely resemble the 
cyanogen bands, they fre not shaded like them. The least 
refrangible of the three is coincident with the middle maximum 
in the ultra-violet set of five bands, buf the other two do not 
coincide with other of these-maxima, . When a condenser is 
used, these three lines come out with much greater intensity, and 
two other triplets appear on the more refrangible side, as well 
as other lines. e 

The general character of the violet part of the spectram of the 
spark in carbon tetrachloride taken without a condenser, but not 
the exact position to.scale of wave-lengths of all the lines, is shown 
ip Fig. 2. Fig. 3 shows the brightest of the additional lines 
which core out with the use of a condenser, Photographs of 
sparks taken in. hydrochloric acid showed a precisely similar 
group of ultra-violet lines, so thatethere is go doubt that the 
three lines which the photographs show near the place of the 
ultra-violet cyanogen bands are: due to chlorine, A 

Repeated trials in which the arrangements were varied having, After trying some other experiments of a sim@ar kind which 











shown that pure carbon chloride, if free from nitrogen, does not | indicated that a very small quarftity of nifrogen was sufficient to = 


give any of the bands ascribed to compounds of carbon with | develop the eyanogen bands in one of these tubes inute frag- 
nitrogen, the next step was te determine whether the addition of mekt of bichromate of ammonia, @arefully weig! an — 
nitrogen would bring them out, and if so what quantity of | in platinum foil, was introduced into the*neck of @ne of the 
e e 
. . 
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sparking tu containing carbon tetrachloride, the tube con- 
nected to the Sprengel pump, and the air removed as before. On 
examination of the spark with the spectroscope -no trace of any 
cyanogen band could be detected. A pinch-cock was now put 
on the rubber tube, and the bichromate was heated by a spirit 
lamp to decomposition (whereby it is resolved into nitrogen, 
water, and oxide of chromium). On now passing the spark the 
six yiolet bands were well seen. There was no change in the 
condition of the coil or rheotome,’so that the spark was of the 
same character as it had been before when no cyanogen bands 
were visible, and the change in the spectrum cannot be attributed 
to any change in the spark. The weight of the bichromate was 
between ‘0005 and ‘o006 grm., and the ‘nitrogen this would 
evolve would fill just abeut 3, of a cubic centimetre at atmo- 
spheric pressure. «The tube held 30 cub. centims,, so that vapour 
of carbon tetrachloride when nffxed wéth 4}, part of its volume 
of nitrogen, gives under the action of the electric spark the 
cyanogen bands distinctly. Other similar experiments confirmed 
this result, 9 ne 

Similar experiments with carbon. bisulphide, benzol, and well- 
purified naphthaline, gave like results when care was taken to 
remove air completely, 

As Waitts laid much stress on the occurrence of the cyanogen 
bands in the spectrum of the spark taken in carbonic oxide at 
atmospheric pressure (though they do not appear in carbonic 
oxide at reduced pressures), as g proof that these bands wêre 
due to carbon only, the authors madea series of careful experi- 
ments with carbonic oxide at atmospheric pressures. 

In the first experiments with this substance the gas was made 
by the action of sulphuric acid on dried formiate of sodium, and 
it was found that the cyanogen bands disappeared as air was 
expelled from the apparatus, ‘reappearing brightly when air, 
not exceeding 33, of the whole gas in the apparatus, was 
admitted, 

Carbonic oxide was next generated by-heating, in a tube of 
hard glass in an ordinary combustion furnace, a mixture of pure 
and dry potassium oxalate with one quarter of its weight of 
quicklime, the mixture having been previously heated for some 
time so as to expel traces of ammonia. The tube was connected 
with a Sprengel pump, and the air exhausted before heating the 
oxalate. The distant end of the tube with the oxalate was then 
heated, and the whole apparatus filled with carbonic oxide ; it 
was then again exhausted with the pump, refilled by heating 
more oxalate, and the gas allowed to stream out through the 
pump for some time, “The heat was then lowered, sparks were 
passed, and the spectrum-observed, No trace whatever of the 
cyanogen bands could be detected, however the spark might be 
varied, “The pump was now set going again, and the pressure 
of. the gas reduced to one inch of mercury, while the spectrum 
was observed from time totime.  Still-no trace of the cyanogen 
bands could be detected... More of the oxalate was next heated, 
and the observations repeated again and again, always with the 
same result. . The conclusion was that carbonic oxide, if quite 
free from. nitrogen, does not give, at the atmospheric or any less 
pressure, the cyanogen bands. 

From Dr. Watts’s account of his experiments, it appeared 

that he had ‘used carbonic oxide prepared by the action of 
sulphuric acid on ferrocyanide, and it was probable that it 
might have been contaminated with nitrogen, or with nitrogenous 
compounds, from the ferrocyanide. The authors accordingly 
repeated their experiments with carbonic oxide so prepared, 
and found that the cyanogen bands were. then always distinctly 
seen, } : 
They have also repeated Ångström and Thalén’s experiments 
with thg spark between carbon poles in nitrogen and carbonic 
acid gas. They observed that.in nitrogen the. cyanogen bands 
were plainly visible through a great range of variations of the 
aster of the spark; even the use of a condenser of moderate 
size did not diminish them. Photographs were taken with and 
without the use of the condenser, and these showed the violet 
and ultra-violet cyamogen bands, including those near N and P. 
e he nitrogermwas then @vept out by a current of carbonic acid 
gas, agd on now passing the spark the cyanogen bands could no 
longer Deedetected, and photographs taken as before showed no 
trace of any of them, 2 

Other expesiments showed. the sensitiveness of the spectro- 
scopic tests for compoynds of carbon with nitrogen, and that all 
traces of water can hardly be removed from apparatus and 
reagenta ieas not aamit @f being heated red hot. e 


The fira poigt the authors had ‘before them in these investi- 
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gations is whether the groups of shaded bands seen in the more 
refrangible part of the spectrum of a cyanogen game are due to 
the vapour of carbon uncombined, or, as th condude, to a 
compound of carbon withenitrogen, 9 i n a 7 ‘ 

Now the evidence that carbo& uncombined can take the stat 
of vapour at the temperature of the electric arc is at present very 
imperfect, Carbon: shows at sueh temperatdfes only incipient" 
fusion, if so muchas that, and that carbon uncombined should 
be vaporised at the far lower temperature of the flame of. 
cyanogen is so incredible an hypethesis thateit ought not tobe’. 
accepted if the phenomena admit of any other probable expla“. 
nation, On the other hangit has been shown that cyanogen or. 
hydrocyanic acid is generated in large quantity in the electric. : 
arc taken in nitrogen, and Berthelot has shown that hydrocyanic ’ 
acid is produced by the spark discharge in a mixture of acetylene. 
and nitrogen, so that in the cases: in which these bands shine out. 
with the greatest brilliance, namely, the arc in nitrogen and the 
cyanogen flame, “we know that nitrocarbon compounds are 
present, Further, the authors have shown that these bands ~ 
fade and disappear in proportion as nitrogen is removed from 
the arc, “Angstrém and Thalén had previously shown the same’ 
thing with regard to the spark discharge between carbon elec- 
trodes; and the conclusion te which they have come would 
probably have commanded. universal assent if it had not been for “i 
the fact that these bands had been seen in cir@imstances where 
nitrogen was supposed to be absent; but where, in reality, the 
difficulty of completely eliminating nitrogen, and the extreme 
sensibility of the spectroscopic test, had been. inadequately 
apprehended, =*= ERS Ee a 

To clear up the question from this point of view, the experi - 
ments last deseribed have been made, and they Appear to the- 
authors quite conclusive, Were the evidence less conclusive 
than it is, it would still be as rash and as illogical to conclude’ 
from the appearance of the cyanogen bands in a case where 
nitrogen was presumed, not proved, to be absent, that they were 
not due to a compound of carbon with nitrogen, as it would be 
to deny that the well-known yellow lines were due to sodium, 
because they had been seen in cases where sodium was supposed. 
to be absent, The argument of the authors is an induction from 
a very long series of observations which lead up to one conelusion, ~ 
and hardly admit of any other explanation. But Mr. Lockyer. 
attempts to explain the disappearance of the bands when nitro- 
gen is absent by the statement ‘‘that the tension of the current 
used now brings one set of flutings into prominence, and now.. 
another.” . This is no new observation. It is well known that. 
variations in the discharge produce variations in the relative in- 
tensities of different parts of a spectrum, Certain lines of mag- 
nesium, cadmium, zinc, and other metals, very brilliant in the 
spark, are not seen, or are barely seen, at all tin the arc. His 
remark might be applied to the spectra of compounds as well as 
to those of elements. Variation in the discharge accounts very 
well for some of the variations of intensity in the. band th 
be due to a compound of carbon with nitrogen ; it will not, Bow- 
ever, account for the fact that the bands, or those of them which 
have the greatest emissive power, and are best developed by the 
particular current used, come out on theladdition of a minute 
quantity of nitrogen, when there is every reason to think that no 
variation of the current occurs, 

Much the same may be said with reggrd to the changes of the 
spectrum produced by changes of temperature, We cannot infer 
from any of these changes that the spectrum is not due to a com- 
pound, The bands in question are singularly persistent through 
a great range of temperatures, from the temperature of a cyano- 
gen flame cooled by admixture with carbonic acid gas, as related. 
by Watts (Phi. Mag , 1869, p. 298), to that of the spa ‘an 
induction coil with condenger. aa Lieto 

But again, Mr. Lockyer attempts to get over the difficulties of 
his case by the supposition that ‘the set’ of carbon flutings 
represent different molecular groupings of carbon, in addition to 
that or those which give us the line spectrum.” oer | 

Now, until independent evidence that carbon can exist at all 
in the state of vapour uncombined at the temperature of a 
cyanogen flame ean be Sdduced, and further independent ` 
evidence of the existence of different groupings in such vapour, 
the hypothesis here enunciated is a gratuitous one, so long as 

eany other hypothesis for which independent evidence can be ~ 
adduced, as is true of the existence of nitrocarbon compounds ir 
the flame, arc, and spark, will sufficiently explain the j 




























The authors have not expressed Sny opinion whether or no the 
cyanogen bands are visible in the solar spectrum, The observa- 






Oct. 28, 1880] 





tion above recorded that there is in the spectrum of cyanogen a 
strong shaded bang. coincident with the very characteristic dark 
shaded band P, str ens materially the evidence in favour of 
the existence of these bands in the solas spectrum ; the more so 
as the series of lines at P has far nbre of the distinchve character 
of the cyanogen spectrum than any other series in the ultra- 
viblet part of the sofar spectrume z 

However thåt may be, they contend against the hypothesis 
that if present fie bands can be due to any vapour of carbon 
uncombined in the wpper coole region of the chromosphere, 
One object of their investigations has been to determine the 
permanence of compounds of non-metallic elements and the sensi- 
tiveness of the spectroscopic test in regard to them. Ita 
probable that if sach compounds existed in the solar atmosphere 
their presence would be most distinctly revealed in the more 
refrangible part of the spectium, and it seems sufficieatly clear 
that the presence of nitrogen in the solar atmosphere may be 
recognised through cyanogen when free nitrogen might escape 
detection, 
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UNIVERSITY AND EDUCATIONA 
INTELLIGENCE 4 


OXFORD.—-The Millard Scholarship in Natural Science lately 
founded at Trinity College has been awarded for the first time. 
The successful candidate is Mr. R. Bodey, from the Mining 
School, Bristol, and from the Royal School of Mines. 

At Exeter College the Natural Science Scholarship has been 
awarded to Mr, B. Spencer, from King’s College, London. 

According fo the report of the Delegates for unattached 
siudents, the number of students not attached to any college or 
hall has increased by twenty during the past year. Seventy 
unattached students have become members of colleges or halls 
during the year, 

CAMBRIDGE,—The University of Cambridge Commissioners 
have apparently proposed their final ents as regards the 

. University. ere are many modifications from the original 
scheme in the direction of giving more freedom to the University, 
and on the whole in favour of scientific objects. A general 
financial board is to manage all University property and expendi- 
ture, and to control especially the college contributions, The 
rating of the colleges for University pur poses is modified in the 
direction of increased fairness. e common University Fund 
derived from the colleges is to provide for all classes of Uni- 
versity teachers, for the salaries of demonstrators, superin- 
tendents, and curators, for the erection, maintenance, and 
furniture of museums, laboratories, libraries, lecture-rooms; and 
in addition grants of money may be made from it for special 
work ın the way of'research, and for investigations in any 
branch of learning or science connected with the studies of the 
University, The amount of payments for buildings, and their 
maintenance, furniture, and apparatus, is not to exceed one-third 
of the income of the fund in any one year, 

Practically speaking, there may be available in each year to the 
end of 1884, 2,000. a year for these latter purposes and 4,000/, 
for investigators and teachers, and the college payments will rise 
definitely to 30,000/., of which 10,000). may be used for the pur- 
poses of buildings, and 20,000/, for teachers of all kinds. 

It is no longer sought to force particular professors on 
particular colleges ; the college may, if it prefers, pay the income 
of a Professorial Fellowship to the common fund. ‘There are to 
be twenty-nine Professorial Fellowships, not assignable to par- 
ticular professors, but distributed among the colleges, 

The stipends of the Professors, payable by the niversity, are 
to have 20%. deducted from them § the Professor holds a 
Professorial Fellowship ora Headship. The {stipends of Pro- 
fessors as now proposed are not so unequal as in the first 
prqposed statutes, e payment (subject to the above-men- 
tioned dedugtion) to the Regius Professor of Physic would be 
yool., Professor of Chemistry and the Cavendish Professor of 
Physics 8so/, each, Physiology 80%., Pathology 800/., Botany, 
Zoology, and Woodwardian of Geology 7oo/, each, Anatomy 
6o07. The new Professorships are to be for (1) Physiology, 
(2) Pathology, (3) Mental Philosophy and Logic. The first two 

professors are not to undertake the private practice of medicine 

and surgery. When these shall have been established, the 

University mgy establish any ather professorships it pleases, or 

has funds for. , 

‘The proposals for readerships are also to be remarkably modi- 
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fied ; the minimum number of readers is now twenty., The sub- 
jects are to be within the control of the University ; the readers 
are to be appointed as soon asz funds can be provided conveniently 
from the common University Fund or from other sources. 
Readerships may be suppressed or created, according to the 
needs of study, The stipend is to be 400/. The readers are to 
be appointed by grace of the Senate on the recommendation of 
the General Board of Studies now to be created; but in eqch 
case the special Board of Studies with which the readership is 
connected must concur in the appointment, or it will lapse to the 
Council of the Senate. 

University Lecturers (the next grade of teachers) may be 
college lecturers who throw open their lectures to the University, 
F mey may be other persons apprawed by the Boards of 

tudies, 

The payment to these legturers€rom the University must be 
not less than 5o/, The University may also appoint lecturers on 
subjects not immediately connected with any special Board of 
Studies, for shorter or longer terms. The separation of the 
Board of Studies in Physics and Chemistry from that of Biology 
and Geology is maintained. The constitution of the General 
Board of Studies is carefully and completely defined; but 
it is to do such work as the Senate commits to it, and in future 
a general University budget is to be prepared and submitted to 
the Senate. 4 

‘Phe Cambridge Museums and Lecture Rooms Syndicate find 
the increase of annual grant from the University from 1,s00/. to 
2,000/, a year inadequate, owing especially to new outlay on new 
departments. They now have a balance of 821/7. against them ; 
and they ask for an additional 1,000/, per annum at once, feeling 
quite unable otherwise to maintain the museums in moderate 
efficiency with strict economy. 


SCIENTIFIC SERIALS 

Sournal of the Franklin Institute, September.— ents 
on the compression of air by the direct action of water, by J. P. 
Frizell.—Experiments on the strength of yellow pine, by R. H. 
Thurston.—The absolute economy of electric ughting, by R. 
Briggs.—Note on the artificial production of diamonds by the 
processes of Despretz, by E. J. Houston. 

October.—Motion of viscous finids, by T. Ciaig.—The steam 
yacht Anthracite and the Perkins system of high pressure steam, 
by G. Deane.—Coal gas engineering, by R. Briggs.—Holman’s 
new illustration of cell-formation, by J. M. Child.—Joseph 
Henry, by A. M, Mayer. 


American Naturalist, October.—S. A. Forbes, the food of 
the darters.—J. C. Russell, on the former extent of the triassic 
formation of the Atlantic slates. —C, C. Abbott, notes on stone 
implements found in New Jersey.—S. Lockwood, some note- 
worthy birds,—W. K. Higley, on the microscopical crystals 
contained in plants.—The editor’s table.—Biology at the Ameri- 
can Association at Boston,—Recent literature.—General notes. 
—Scientific news. 

Reale Istituto Lombardo di Scienze e Lettere, Rendiconti, 
vol, xiii. fasc. xvi, July 29.—On a particular univocal corre- 
spondence between ents of space with three dimensions, by 
F. Aschieri.—Case of unproductivity of corn, by G. Cantoni.— 
On the thermal and luminous phenomena manifested by the 
Leyden jar at the moment of its discharge, by E. Villari.— 
Transformation of aspartic acid into fumgric acid, by G. Korner 
and A. Menozzi,—-First case of repeated peritoneal transgusion, 
with new and happy success, in an pr ear insane person, 
by C. Golgi and A. Raggi,—On the i ity of TorquatodTasso, 
by A. Corradi.—Meteorological summary of the year 1878, from 
meteorological observations at the Brera Observatory, by Fee 

Rivista Scientifico-Industriale, September 1§.—Further experi. 
ments with a Crookes’ tube, by A. Righi.y-Histology of the 
skin of Teleostean fishes, by A. Batell. e b 





. SOCIETIES AND ACADEMIES" 
LONDON a 

Entomological Society, ‘October 6.—H. T. Stainton, 

F.R 9., vice-president, in the qhair.@Sir AgherWgott of 

Birmi and Mr. F, E Robinson were elected asyordinary 

Members.—Mr. McLachlan stated that last ygar hè had exhibited 
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specimens gf Anthocoris nemorum, an hemipterous insect sup- 
posed to be damagıng the hops grown near Canterbury, but had 
then expressed his. opinion that the insect was not the true 
culprit, its habits being probably cunivorous. This year he had 
received from the same correspondent some small larvee which 
had been found in the cones, and these he considered were not 


only the tue enemy of the hops, but were also the food of the 


Agthocoris,—Sir Sydney Saunders exhibited a series of apterous 
females of the new ies of Seteroderma, adverted to at the 

evious meeting, and 1ead remarks thereon.—Messrs. Kirby, 
Fitch, Ralfe, and the Rev’ E. N. Gilbert exhibited several 
varieties of lepidoptera taken in this country and on the Continent, 
some of which, from the structure of the antennæ, were consi- 
dered ‘‘hermaphrodita” forms.—Mr. Hildebrand Ramsden 
communicated a note on Pyrophorus causticus, a Cuban fire-fly.— 
Mr. Swinton read two paper#entitleg@ Some Experiments on the 
Variability of Lepidoptera undertaken during the year 1880, and 
exhibited specimens and figures in illushation.—Mr. Butler com- 
municated a paper entitled Observations on the Lepidopterous 
Genus Terras, with descriptions of hitheito un-named forms from 
Japan.—Mr. Waterhouse communicated a paper on the Bupres- 
tidæ from Madagascar.—Messrs. Kirby, Distant, and McLachlan 


called the attention of tthe Society toj a method of publishing 


descriptions of new species pursued by M. André in recent parts 
of his work on furopean Hymenoptera. ‘These were not only 
inserted on the cover of his ayarterly parts, but even at theeend 
of sheets of adve: tisements lard loosely between the es of a 
pait, It was regretted that no other course than that of protest 
and disapprobation could be applied m the interest of science to 
such a practice, 


Paris 


` Academy of Sciences, October 18.—M, Wurtz in the chair. 
—M, Faye presented the Connaissance des Temps for 1882 (204th 
- volume), and indicated several improvements, viz., tables giving, 
for all points of the globe where the next Venus transit will be 
visible, the instants of all phases of the transit, a table for 
determining the direction of the meridian from the Pole star, 
the positions of 300 important stars every ten days, and of ten 
polar stars daily, and empiric corrections of ephemerides of the 
moon,—Longitude of the coast of Brazil, by M, Mouchez, A 
scientific mission from the United States under Messrs. Green 
and Davis has, with the aid of the Transatlantic cable from 
Europe, fixed the position of the six points, Para, Pernambuco, 
Bahia, Rio de Janeiro, Montevideo, and Buenos Ayres; and the 
results show that the author’s figures for the same places, obtained 
in 1860 and following years, by astronomical and chronometric 
methods, were nearly exact, the pan error being 2°34s. (The 
Connaissance des Temps had adopted different numbers, which 
are shown to be in error 27°48.) The author’s errors being all 
of the same sign, a mere shifting of the Brags] coast about 2 sec. 


westwards (nearly tkm.) would make the longitudes exact to a` 


few tenths of asecond. Hecompares the chronometric and astro- 
nomical methods, showing that chronometers, in absence of the 
telegraph, offer the surest and most simple means of determining 
lorpitude. The influence of temperature he corrected by means of 
a simple coefficient,—On the saccharine matters contained in the 
fruit of the coffee-tree, by M. Boussingault, He analysed some 
berries (from Brazil) that had been put in alcohol-immediately 
after plucking, aleo the alcohol. Thesberry is poor in saccharine 
pulp compared with cherries and other stone fruit from which 
alcohol is got (it has per cent. as against go for cherries and 
95 fox®prunes). The distillation of the berries of coffee would 
hardly be lucrative or practicable (as Humbeldt imagined),— 
Order®f appearance of the first vessels in the inflorescence of 


Mibora verna, by M. Trécul.—On the resistance of animals of 
e *ovine species to splenic fever, and on the preservation of these 


animals by preventive inoculations, by M. Chauveau. He men- 
tions that, contragly to what is observed in France, it is in 
animals of bovin ecles that anthracoid diseases are more 
frequently met with in Algeria. He is inquiring what it is that 
“favours the effects of spontaneous infection in the bovine species, 
so 1esm@tant to provoked infection, and hopes soon to be able-to 
funish fhe explanation, The preventive effect of inoculatio: 
he has proved in eight subjects of bovine species (fowr of whi 
were ‘Algerieh)-—On the phgtophone of Prof. Bell and Mr. 
Sumner Tainter, by*M. Breguet A drawing is given of the 


arrangggrem found mast effective. At M. B ets p the 


phenomena have bgen obtained with the electric light over a dis- 
tance of i5m.¢ Thg articulation, though not perfect, was demon- 
e 
= e 


shative.—Spectroscopic studies of the sun at Paris Observatory, 
by M. Thollon. The sun has entergd on a perig/ of activity. M. 
Thollon gives figures of several striking: ag protuberances, 
He frequently observes protuberances '1’ in héight, ahd has seep 
several exceeding 2’ and 3’, amd one about 8. -Some of them 
may nearly reach the limits of the corona, He indicates his 
new method of ascertaining the girection of the solar equator.-e- 
Principles of an algebraic calculus which contains, as particular 
species, the calculus of imaginary quantities and ef Seas, 
by M. Lipschitz.—On -algebrgic equations, by M. West.—Vi- 
bratory forms of circular pellicles of saposaccharic liquid (second 
note) by M. Decharme, is refers to the relative position of 
the nodals of each system. One finds identical laws for vibratory 
forms of ary credar liquid surfaces, and for those of soa 
pellicles ; only the width of the zones is about six times smaller 
in the case of the former,—On the presence of cerium in the 
coal-formation of the valley of Saint-Étienne, by M. Mayencon, 
—On a very perfect reptile found in the Permian formation, by 
M. Gaudry. M. Roche found it at Igornay, and has presented 
it to the Paris Museum. M. Gaudry proposes to call it S¥ereo- 
rachis dominans. Its vertebree are in striking contrast with those 
of other reptiles in the same bed; the centrums are in one piece, 
which adheres to the neural arc. Another mark of superiori 
is that its humerus has, in the distal part, a neuro-arterial cana 
The Stercorachis was a pretty large carnivorm It has affinities 
with the Ganocephali and Labyrinthodonts, and perhaps still 
more with some of the animals in Mr. Cope’s group of Pelyco- 
saurlana, in North America.—On the existence of a reptile of 
ophidian type in the Ostres columba strata of the Charentes, by 
M. Sauvage. 
BERLIN * 


Geographical Society, October 9.—President Dr. Nachtigal, 
who congratulated Dr, Bastian on his return from his-two years 
exploration.—A letter from Dr. Buchner was read, dated Sep. 
tember 27 of last year from Kimbundo. Since then, it has been 
learned, he has not only reached the residence of Muata Janvo, 
but has carried his exploration much farther. It is probable 
that he has gone northwards.—News was received from Dr. 
Lenz, which we refer to in our Geographical Notes. By the last 
news Herr Flegel had reached the confluence of the Niger and 
Binné, and his expedition was doing well.—The German expedi- 
tion to East Africa was, according to the last news, at Muhatta, 
with Capt. Ramaeker’s Belgian expedition, on the way to Tabora. 
—Prof. Credner of Halle read a paper on the glaciation of 
North Germany during the glacial period. 
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CITY AND GUILDS OF LONDON 
INSTITUTE for the ADVANCEMENT 


OF TECHNICAL EDUCATION. 
Summer Courses of LECTURES and LABORATORY INSTRUC- 
TION at the Temporary Class Rooms of the Institute, Cowper Street, 
Fınsbury, commencing May 4, 1886 1— 
EY Pro: Deniocbige Ph D., F RS. 
CHEMISTRY. W 


and Fridays, 3 to 4. ra 
FUEL and ELE RODEPSSINION o of Paint ta Evening 
as 
PHOTOGRAPHIC CHEMISTR er per f horory Course, tor 
Prof. Ayrron. A.M. Inst. C.E 
PHYSICS, Wednesdays and Fadays, 4to of 
Monda: wid 


By 
ict Day. Lectura: 
STE Yening Tet tures, 7to 

ELECTRICAL ENGINEERING Tutonal and Laboratory Course 10s. 

Laboratories open daily from ro to r and from 2 to 5; Wednesday and 
Friday Evenings from 7 tog 

Detailed prospectus to be had on application to the Professrs at Cowper 
Street Schools, or to 

PHILIP MAGNUS, B Se, BA., Director and Secretary. 
Gresham College, Basinghall Street, E Cy 


ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBAN KMEN T, SE 

The SUMMER SESSION will commence on May xst Students enter- 
ing in the Summer are eligible to compete for the Natural Science Scholar- 
ships of £60 and £40 to be awarded in October. Special Classes are held to 
prepare for the Matriculation, Prelmi Scientife z andıstM B Examine- 
tions of the University’ of "London re are numerous Prizes aad 
Scholarships, and all appointmênts are open to Students without c 
Several Medical Practitioners in the neighbourhood receive Students in 
residence and supervision, and a register of inspected and approved lodgings 
is kept in the Secretary's office. 

Prospectus and all particulars may be obtained from the Secretary, Dr, 


GILLESPIE. 
W M. ORD, MD, Dean. 


DENTAL HOSPITAL’ OF LONDON, 
LEICESTER SQUARE, 
President, H.R.H. the Duke of Cambridge, & G., and the London School 
ngery. 











of Dental Surg 
The Posts of LECTURER on METALLURGY and on MECHANICAL 
DENTISTRY at the above School are Vacant Candidates for the Appomt- 
ments are requested to send in their applications to the Honorary SECRE- 
TARY ea the Hospital on or before July rst neat,’ The Candidates for the 
post of Lectuyer on Mechanical Dentistry must hold the Dental Diploma of 
, he Royal College of Surgeons of England. 


EVENING LECTURES ON* PHOTO- 
GRAPHY —Mr W. J. WILSON, F.CS, M S T E, will delner a 
Course of Ten Lectures on Practical Photogra hy at the Birkbeck 
Institution, Southampton Buildings, W C., on Thursdays, at 8 pm, 
commencing May r3 Fee for the Course, £1 Detailed Syllabus on 
application to the LIBRARIAN 


ROYAL. FOLTIECHNIC CLASSEN for 


the preparation of Students for University Examinations, under the 
direction of EDWARD B. AVELING, D. Se., F.L. S, Leadon Unb 











versity, Matriculation, rst and zod B.Sc. , Preliminary MB., 
Botan}, Physiology, Chemistry. #ill the work practical, 
po» ry > 
e . e 
e e 


HOFWYL SCHOOL, HOFWYL? 


BROWNING’ 8 “SOVEREIGN” OPERA. , 





The “ Sovereign” Double Achromatic Opera Glass, with Screw 
adjustments, Six Lenses, Body covered with Morocco, in 
Crush Leather Case... ue 0. ae price 1 0 0 





SENT CARRIAGE FREE. 


JOHN BROWNING. 
63, STRAND, LONDON, W.C. 


CIVIL SERVICE COMMISSION.—Open 
Competition in London for one Situation as Rubee SEND 
ASSISTANT, Royal Herbanum, Kew, Ma Age 1830. Tech- 
nical training and qualifications n oeaan and Forms of 
Appii lication may be obtained at once a the Secrerary,@ondon, 





A WRANGLER; Fellow of his College, 


wishes to find EMPLOYMENT in or near London for a couple of hems, 
a day.—Apply to P. K., Union Society, Cambndge 





NEW ATHENÆUM CLUB, 26, Suffolk 


Street, Pall Mall, S.W., for Members of S jentile Societies and 

Graduates of Umwersitles Limited to 1,000 The fourth 
Members to co: mplete the Club are ndiy bein z adntted Numboy 
Members, May 4th, 1880, 902, J. LOGAN Li LOBLEY, Secretary 


near 
SWITZERLAND, founded EMANUEL DE FEL- 


LENDERS nn sound instru 


ction in ancient, Sut especially in 

a seston mathematits, and natyral sciences 
Prompectig and fur father sri apply to CHNITZ, 
Park Gardens, Londpn, NAV., Voy Heady Master, 


ry conan Hofwyl. 


DIAMONDS AND OTHERe PRECIOUS 


STONES. Scientific opinion givenas to GE. NESS PUR ae 
aud VALUE.—Bryce WRIGHT a90, Great Cee RE Sue 





‘se 


Ln 


ii NATURE . 








MICROSCOPIC OBJECTS 
-D1 superlative perfection, illustrating Histology; and every branch of Micro- 
scopy. Catalogue post free and gratis on application. 


PARIS UNIVERSAL EXHIBITION, 1878, 


o Prin Medal awarded for Excellence, Variety, &. 
EDMUND WHEELER, 48x, Tollington Road, Holloway, London, N. 
THE LONDON LIBRARY, 


xa, ST. JAMES’S SQUARE, S.W. 


President. 
Thémas Carlyle, Esq. 


Trustees 
Earl of Camarvon, Lord Moughtqp, Earl of Rosebery 





Committee. 
Sir James Alderson; F. W. Burton, Esq., Rev, Canon Chee am, Jc 
Conybeare, Es W rel Ea Esq. r Frederick Elhot, . E. 
Estcourt, H Sydney Gedge, Esq , Prof. Gladstone, 
F. | aniso, “WW fede Josserand, C .M Kennedy, Esq., Rey. Stanley 
V. Ww. d, Esq., H. Maxwell Lyte, Esq., James 


Ctr $ “Monto ai ae oe orley, Rev. Mark Pattison, Dr. Munk, 
F. ck, Esg, Rev. Dr. Royall Herbert Spencer, Esq., Leshe 


The Library Se geev amea dof Ancient and Modern Literature, 
in various langua ption, year, or £2 with Entrance Fee of 
g5 ; Life imaeh 426, Aa are allowed to Country gnd 
en to Town Members. Reading Raoms open from Ten to Half-past = 
Catalogue, ew edition, 1875 (1,062 pp.), price 165 ; to Members, 12s. 
Prospectuses on application 
ROBERT HARRISON, Secretary and Librarian. 


MINERALOGY AND GEOLOGY. 


COLLECTIONS OF 20 SPECIMENS IN CABINETS, 
Specially adapted for Students and Teachers, price 42s. 


Smaller Collections at same rate. These Collections are used with success 
by nearly all eee science teachers in the United Kingdom. Single 
Specimens an requisite of 
JAMES R. GREGORY, 
Geologists’ Repository and Museum, 88, Charlotte Street, Fitzroy Square. 


See new Lists of Collections, new List of Apparatus, &c. Established 23 
years in London. 


TO CURATORS AND OTHERS.—W. H. 
SHRUBSOLE, F G S., Sheerness-on-Sea, offers for Sale, together or 








separately, a number of very choice and some unique specimens from 
the Tonda on Clay, including Cheloxia, Crocodilus, Palæophts, Argil- 
lavins lon, gI ERNIS, Atnria sc- sac, Fish Crania, &c., &c, An inspec- 


tion is invites. 





LIVING DIATOMS. 


The wonderful Bacillaria paradoxa, which continually extends and 
c’oses up in a most extraordinary manner. 
leuresigsta guadratum, and others. Tubes, rs. post free. 
.W. SHRUBSOLE, Jun, Sheerness-on-Sea. 


NORTH BRITISH AGRICULTURIST 


és the onl Agricultural Journal in Scotland, and circulates extensively 
amongst Lan ed Proprietors, Factors, Farmers, Farm-bauliffs, and others 
initeromed m the management of landed property thronghout Scotland 
and the Northern Counti¢s of England. 
The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, ee the Colonies. 
The AGRICULTURIST is published dery 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the wpek, besides Te: aphia Reports of those held 
-on the ¥y of publication. 
The Veterinary Department is edited by one of the leading Veterinarians 
try, and ix invaluable to the breeder and feeder as a guide to the 
f animals, and their treatment when labourin una disease. 
ose ae Rear a a 
a cultu ociety of Ire » the Hi ani 
$ y seat Society of Scotland, the Scottish Chamber of Agriculture 
and all the principal Agricultural Associations throughout Great Bntam and 


d. 
For Advertisers addřessing themselves to Farmera a better medium does 


not exist. . , 
d. nnual Subscription, payable in advance, r4s. 


m giess 
aee 77 treet, Edinb 


hee Satie payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 

MUS£UMS AND COLLECTORS. 
‘Mr--DAMON, tof WEYMOUTH, will forward an 
abridgetd Catalogue Of hiseCollections in Natural History 
Objects indudifg RECENT SHELLS (Foreign and 
British), *FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &ce &cy kc. 





inthe 
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LIVING SPECIMENS FOR"THE MPGROSGOPE. 


THOMAS BOLTON, MICROSCOPIST’S and NATURALIST’S ° 
STUDIO, 17, ANN ET, BIRMINGHAM. 


T_B. has last week sent to his subscribers specimen of one of the Pitches 
Rotifers, Brachionus urceolaris, with@drawing and description. He has 
also sent cut the larval form of the Shore Crab, Carcinus me , in the Zoea 
sta; ; anā young Eels or Elvers. 

eek] y announcements will be made in this plgce of Trani T. B. 
is supplying. 


Specimen Tubes One Shillings post-fres. 
Twenty-six Tubes in course of Six Months for Subscription of £1 18. 
Price List of Specimens on apphcation, with stamped addressed envalope. 
Portrozio oy Drawines, No. x and 2, Ons SHILLING EACH. 


MINERALOGY AND GEOLOGY, 
gor recerved, the following Minerals for Chemical Purposes ‘— 
HORLOMITE, RUTI E, ZIRCON, BERYL, ALLANITE, CO- 
LUMBITE, WITHERITE, CERITE, EUSXENITE, THORITE, 


FHI ENAKITE. 
so Speamens of T tals of SENAMONTITE, BERYLS 

teravate) GROSSULAR ZIRCON, MICROLINE, NATIVE PLA- 

NUM, ACMITE, Pay DOMORPHOUS GARNET, GREEN 
WAVELLITE, CERUSSITE, NATIVE MERCURY SODALITE, 
BROOKITE, PEROFSKITE, . ARAGONITE, ə ALEXAND E, 
PROUSTITE 

BLOWPIPE CASES AND OTHER APPARATUS 
COLLECTIONS FOR STUDENT OR TEACHER, from £2 es. 
ELEMENTARY COLLECTIONS, from 4s. 
° Catalogues free. 


SAMUEL HENSON, 
277 (Late 113a), STRAND, LONBON, W.C. 


VOLCANIC BOMBS, 


INTERESTING LAVAS & MINERALS, 
FROM 
VESUVIUS, SOMMA, OLIBANO, PIANURA, AND 
SOLFATARA. 











THOMAS J. DOWNING (Geologist, ac.), : 
38, WHISKIN STREET, EC., LONDON. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence. Monthly, 24 pages 8vo, with occasional I]ustrations. 
Conducted by J. W. Douckas: McLACHLAN, F.R. S., E C. Ryg, F.Z.S, 
. T. STATON, F RS. 
This Magazine, comiinenced i in 1864, contains standard articles and notes 
onal eee connected with Entomology, and especially on the Insects of 
ri 
Subscrrption—Srx Shillings per Volume, post free. The Falme com- 
mence with the June number in each year 
Vols I. to V. (strongly bound ın cloth) may be obtained by paehan of 
the entire set to date, at the increased price of xox. each; the aucceeding 
vols. may be had se atoy or together, at 7s. each. ’ 
London: JOHN VAN VOORST, 1, Paternoster Row 
N.B.—Communmcations, &c., should be sent to the Editors at the above 





‘THE BREWERS’ GUARDIAN: 


A Fortright'y Paper devoted to the Protection of Brewers’ Interests, 
icensing, al, and Parliamen Matters, 
REVIEW OF THa MALT AND Ade ee AND WINE AND SPIRIT TRADE 


The Organ an het Coin 
‘The Brewers’ Guardian "1s publish evenings of every alternate 
Tuesday, and is the only journal officially nnee with brewing interests, 
Subscription, 167 6d. per ammum, post free, dating from any quarter-day. 
Single Copies 1s each. Registered for transmission abroad. 
Offices~-5, Bond Court, Walbrook, [onden EC. 


Brewors 





On the ist of every Month, 
THE ENTOMOLOGIST: ° 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited b Jon CARRINGTON, 
of 
FreDERICK Bonn, F Z S | pi A. Power, M D 
Epwarp A, Fireu, F L.S. Janam Wer, F.L.S. 
F. BUCHANAN WHITE, M 
Contams Articles by well-known Entomo; ne on all branches of the 
Science, on Insecta injurious or beneficial to Farm or Garden, Notes on 
Habits, ‘Life-Histores; occurrence of Ranties, &c. ; there are monthly lists 
of Duplicates and Desiderata. e 
Numerous Woopcur ILLUSTRATIONS, to the printing of*which especial 
attention is given, and occasional Lirnocrarngp and Cuszomo-Liruo- 


GRAPHED PLATES. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


° 
° . 
e e 
e e . . 
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THE BEST FARMERS’ NEWSPAPER 


. HE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
*Edted by Joun ALGERNON Chape Secretary to the Central Chamber 
Agriculture, 

Devotes eciay attention to the ap ponent proceedings of the Chamber 
of aure or Great puan (which now zember upwards of 18,000 
mem les givħg ori papera on practical farming, and a mass 

of intelligence of particular Slus to the agricaluast 4 
The London Corn, , Hop, Cattle, and other Markets of Monday are 
specially reported in t Journal, which B despatched the same evening so 
as to emin, delivery to repaid, subresibest by the first post on Tuesday 


mormin, . & year post free. 
ee a by Ww. PIEKE , at, Arundel Street, Strard, W C. 
Paice rs, MONTHLY. 


MACMILLAN’S MAGAZINE 
FOR MAY, 1880. 


He that “Will hea He May” By M Oliphant. Cha: 
r= He g not when He Ma y Mrs. Oli t. ters 
“ Our London Coteapaudeak? ae Reid i 
2— on ondent ” By emyss Reid. 

ape for Life from a Fijian Cyclone.” 
4—'' The Book of Dumbartonshire.” By J. Scott Keltie. 
s“ Shelleys 2 Laf@ near Sperzia, hus Death and Bunals” By H. Buxton 


For. 
6.—" Dr. Changi the pgp oan 


—“ T: Shakspere gal” e id Tarea: = 
‘are ; or, in Ben, aro e 
3.—“ The Liberal ree ” By James it Thur ‘Thursfi 





ə Now ready, price 3s. 6d., Part IX. of 
BRAIN: 
A QUARTERLY JOURNAL OF NEUROLOGY. 


È C BUCKNILL, M D, F Re S, 3, "CRICHTON. BROWNE. M.D, 
L D., D. FERRIER, MD, we S Axe J. HUGHLINGS -JACKSON, 


Contents. 
ORIGINAL ARTICLES — 
* tan) the Neurotic Theory of Gout, By Dyce. Duckworth, M.D. 
The Conditions of the Unipolar Sumulation in Physiology and Therapeu- 
tics. By A. de Watteville, M A, B.Sc. 
The Anatomy and Phyyology of the Chorda Tympani Nerve. By 
Horatio R, Bigelow, M 
On the Paralysis which results from Angular Curvature of the Spine. By 


John Duncan, M.D. 
On some Vaneties of Cervical P: araplegia. Thomas Buzzard, M D 
By James Ross, M.D. 


Distribution of the Arteries of the Spinal Co 
CrrricaL Digests AND Notices or Books :— 
Neboagel on (be Resionel Diagnosis of Diseases of the Brain. By D. 
'errier, 
Hul on the gri. An Introduction to the Study of Zoology. By 
e 
Gowers on Pseudo-hypertrophic Muscular Paralysis. By Robert Soundby, 


The Index Medicus. 
Morns on Skin Diseases. 
CLIXICAL CASES i— 

Àirest of Development in the Left Upper Limb, ia association with an 
extremely smal piu arias pak pes Convolution. By H. Charl- 
ton Bastian, M F.R.S., and 

Case of Feresa B By y Sugen- Major K M'Leod, A.M., M.D. 

Cases of Inter-Cranial James Ross, M.D. 

Case of Alternate Hemiplegia, 2 Conjugate Deviation of the Eyes, 
By Alexander M. renin e, M.D. 

Crural Mon Limited Cortical Lesion of Opposite Hemisphere. 
By David er, M.D , F.R.S. 

ABSTRACTS OF BRITISH AND FOREIGN JOURNALS :— 

Innervation des Vamseaux Cutanés (Dustre et Morat). Etude sur la 

Phynologie des Nerfs des Muscles Strıés (Tschierew) By A. Waller, 


rie Steton Gnau By W. J. Dodds, M D , D.Sc 
Sary An G Ses By We y W. J. 


falisation (Tamburin’) Cai: e’s Cate 
aT Cent Ls pene 
Treland, 


Lactic Acg as a Hypnotic y W. W. 

Felatons of Brain, Mmd, and Higher Nerve Function. By W. G 
Thompson, M D. 

aka a Insanity. Bullet Wound cf the Brain By Robert Laws.n, 


*NOTICE,—The current volume of ‘ Brain” is supplied to Subscribers 
post free for 14s. Any person wishing to purchase the complete set will, on 
the payment of 34s, receive the two ols. pene, pubhshed, and the 
parts of Vol, III. as they appear. 

MACMILLAN & CO., Boston 





a the rst of every M 


TRIMEN’S JOURNAL ‘OF BOTANY,” 
BRITISH AND FOREIGN. 
New Serles. Edited by Jamys BRITTEN, F.L.S , British Museum. 
Conrawrg'—Original Articles by leadin; Botanists — Extracts and 
Notices of Books and Memoirs.—Arucles in Journals.—Botanical News — 
Proceedings of Serene 
Pros u. 37. Su ‘ion for Que Year, payable in advance, ras. 
London: WEST, NEWMAN; & CO., 54, Hatton Garden, E. G 


NATURE 





LA SEMAINE FRANÇAISE: a Weekly 


Ni Newspaper and Reyiew in the French Language. Politics, Literature, 
Scenca, A Senca Art, Vadoties; PA Prce 42., thro! booksellers, andat 
e 


37, Southampton Strand, W.C. 
LA SEMAINE E FRAN SCAT ISE: Journal Française pour 
A: gleterre : Politique, L Li , Sciences, Arts, Vanene; Nouvellen 
laire par la poste, 33d., en timbres poste Po at 
de far: Og 


a la poste—un an, 5s Pie Bi six mois, 

LA SEMAINE F NCATE —“‘La Senin Fran- 
çaise’ has been brought out in London fok the benefit of. those Hastie: 
readers who may to study contemporary French all pouts of 
view, nated of conning fheir reading to ono partieular Gall c print. 
It certainly merite success.” 

LA SEMAINE FRANCAISE.— L“ The numbers before 
us are full of good things». ^% . yas mil bo far battez for rhost than any 
one of the best papers published in 1i Faris ey Wo are much 
with the character of it, and believe it will be h 


Pin ada aux 


many households whore French is cultivated. printing is very we'l 
done,” Queen. 
Tarms oF SUBSCRIPTIONS s. d 
aimee — eee - m ove mæ æ 310 
e- ove oo“ res ~- 7 7 
Taere » ow ow æ I5 O 


P.O.0. payable to T. Sramawice, at King Street, Ww 
Publishing Office, 37, Southampton Street, Strand, W.C. 


On the zst of avery Month, price One Shilling. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Harting, F.L S., F.Z S., Member of the 
British Ornithologists’ Union ; contains— 

Original articles by well-known na in every branch of zoology; 
habits of animals; keaval and departure of migratory birds; occurrence 
of rare birds; distribution and migrahon of British fresh-water fish; now 
or rare marine fish ; local aquaria; British reptiles; British land and fresh- 
water mollusca, with rom on the haunts and habits of the speciet; and 
other matters of eral interest to those who delight i oe natural history. 
Reporta of the can, Zoologie, and Entomological Societies. Reviows 

f natural history Occasional translations from foreign zoological 
Journals of importan of eA interesting articles in various branches of zoology. 


occasional woodcu' 
JOHN VAN VOORST, x, Paternoster Row. 


THE “HANSA” 

Published since 186; in Hamburg, ls the only independent professional 
per in Germany, dedicated exclusively to Bartime Objects. Essays, 
tiques, Reviews, rts, Advertisements. Strict eye kept u upon the deve- 

pmet o of Maritime in every respect. Every second Sunday one 
umber in 4to at least , al aul zupplemeniš and drawings. Subseriptio: 

a any time; preceding n e year furnished subsequently. 

or twelve months Advertisements 4d. n line, widely spread by this 
papers considerable abatement for 3, 6, 12 months’ insertion. Business 

oO Aug. Meyer and Dieckmann, ohare! end Aktcrrall, 28. Edited by 

W, v. Freepen, M.R., Hamburg, Alexander 


THE QUARTERLY REVIEW. 


No. 298, is published THIS DAY. 
CONTENTS. 











I.—DAVID HUME, 

IL—THE ENGLISH FLOWER-GARDEN, 
III.—THE MARQUESS WELLESLEY. 
IV.—THE BOOK OF COMMON PRAYER, y 


VIL—THE T. DIA, 
VIIL—THE SLAVONIC MENACE TO EUROPE. 
IX.—THE CONSERVATIVE DEFEAT. 
JOHN RRAY, Albemarle Street. 





Just published, ın fcap. 8v0,®price zs: 
SOUND: ELEMENTARY LESSONS ON. 


By Dr. W. H STONE, Lecturer on Physics at St. Thomase Hospital: 
ith numerous Illustrations 

“This ae ani excellent Little fect took, well adapted for students of the 
Science and Art Classes, but also of considerable value to those who dæmme 
to do something more than cram. The student of acoustics will find ita 
very acceptable help, and a ste -stone to the more elaborate works on 
fhe subject, while e musician in its pag& mformation which ma) hy 

be of great assistance to him in the acquistiong of his art.”—2£; 


Alechanic. 
MACMILLAN & CO, LONDON. * è 


By JOHN FISKE, M.A., LL.B 


OUTLINES OF COSMIC PHILOSOPHY, 
Based op the Doctrine of Evolutions with Criticisms on the 
@Positive Philosophy. 2 voly, 8v@ 255. . 


DARWINISM, AND OTHER RSSAYS. 


Crown 8yo. ms. 6d, 
MACMILLAN & CO. cadens 3 
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CLARENDON PRESS PUBLICATIONS. 


VESUVIUS, By Prof. Parurs,F.R.S. With Maps 
and Jllustratiqns, Crown 8vo, Ics, 6d. 


- CONRENTS—Mesuvius at Resşt--In Action--In Eruption— 
In the 19th Century—Characteristic Phenomena of the 
Eruptions—Periogs of, Rest and Activity—Form and Struc- 
tuire—The Phlegiæan Fields—Volcame Energy—Minerals 
—Lava and. Ashes—General Views Leading to „ Theory of 
Volcanic Excitement--A ppendix—Index, 


“A work of high-value-both-to the student and to the tourist.” 
—Pall Mall Gazette. ». _@ è 

“ The various stages of the narrative are made very intelligible 
to the reader by a number of admirable drawings and 
diagrams, which ibt with simgular force and distinctness 
hoth the general effect of the whole scene and the special pheno- 
mena which Prof. Phillips desires to impress upon us. It is an 
extremely interesting as well as a thoroughly scientific book,”— 
Guardian, 


GEOLOGY OF THE VALLEY OF THE 
THAMES. By JOHN PHILLIPS, M.A, F.R.S., 
Professor of Geology, Oxford. With Maps and numerous 
Illustrations. 8yo. 215, 


BRITISH BARROWS. A Record of the Examina- 
tion of Sepulchral Mounds in Parts of England. By 
W. GREENWELL, M.A., F.S.A. With Description of 
Figures of Skulls, and Remarks on Prehistoric Ciania, by 
G. ROLLESTON, M.D., F.R.S. With numerous Illọstra- 
tions. 8vo. 25s 


2 A HANDBOOK OF DESCRIPTIVE ASTRO- 
NOMY. By G, F. CHAMBERS, F.R.A.S. With 
peas Illustrations. Third Edition, Enlarged. Demy 
8vo, Se 


LESSONS ON THERMODYNAMICS. ByR. E. 
BAYNES, M.A., Senior Student of Christ Church, Ox- 
ford, and Lee’s Reader in Physics. Crown 8yo. 7s. 6d. 


AN ELEMENTARY TREATISE ON HEAT, with 
numerous Woodcuts and Diagrams. By BALFOUR 
STEWART, LL.D., F.R.S., Professor of Natmal Philo- 
sophy in the Owens College, Manchester, New Edition. 
Extra fcap. 8yo. 7s, 6d. 

» 


CHEMISTRY FOR STUDENTS. By A. W. 
WILLIAMSON, Phil. Doc., F.R.S., Professor of Che- 
mistry, University College, London, New Edition. Extra 
fcap. 8yo., 8s. Gd. 


EXERCISE IN PRACTICAL ĈHEMISTRY. By 
A. G. VERNON HARCOURT M.A., F.R.S., and H. G. 
MAÐAN, M.A. eries I. Qualitative Exercises. New 
Edition. Crown 8vo. 7s. 6d, . 


e 
THE KINETIC THEORY OF GASES. By H. 
* *W. WATSON, M.A., formely Fellow of Trinity College, 
Cambridge. 8vo. 3s, 6d. 


œ A TREATISE ON ELECTRICITY AND MAG- 
* NETISM. ByJ. CLERK MAXWELL, M.A., F.R S., 
Profesgor of Experimental Physics, Cambridge. a vols., 

8yo. TA 11s. 6d, 


ramma À TREATISE ON ACOUSTICS. By W. F. 
DONKIN, M.A.,°F.R.S., Savilian Professop of Astro- 
nompy Oxford, Cron 8%. 75. 6d. e 
e , 
OXFORD : Printed atthe CLARENDON PRESS, and published by 
MACMILLAN & Co.,London, Pablisher$ to the University: 


NATURE . 
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Royal 8vo; cloth, Prke 1r. 6d 9 
THE COBHAM JOURNALS. 


Abstracts and Summaries of BMeteorolp cal and Phenological Observations ° 
made by 


MISS CAROLINE MOLESWORTH A 
at Cobham, Surrey, ın the Years 1825 9 1850, with Introdaction, Tables, 


Cs e 
ELEANOR A. ORŅEROD, FMS, 
Author of “Reports on Injurious Insects,’ &c. 
London‘ EDWARD STANFORD, 55, Chaning Cross, S.W. 


With 11a Engravings and 5 Maps of the Stars, 


POPULAR ASTRONOMY. 


BY 
PROFESSOR S. NEWCOMB, LL.D. 
Bvo, cloth, price 18s. 

“As afording a thoroughly reliable foundation for more advanced reading, 
Prof. Newcomb’s ‘ Popular momy ” is deserving of strong emmed 
ation.”—Nature. e 

“ When we take up a book written by ono of the foremost astronomers, 
mathematically and practcally, of the day, we need not fear that, however 
popular, it will be mexact in its language or evasive in its descriptions Nor 
are we pointed in the book before us. Throughout the whole of it we 
are struck by the total absence of the defects so common in popular 
writings. . . . It is unlike anything else of its kind, and,will be of more use 
in circulating a knowledge of astrodomy than nine-tenths of the books 
which have appeared on this subject of late years.” —-Saturday Review. 

MACMILLAN & CO, LONDON, 





Now ready. 
OVARIOTOMY (Correspondence on), by 
the late Dr. Lawson Cane, M.D., Mr. T Spencer Wells, F.R.C.S., 
and Mr. George R. Jesse, Honorary Secretary, Society Abolition Vivi- 


section. Prce 6¢ 
London: PICKERING & CO, 19%, Piccadilly; and Mr. GEORGE R. 
JESSE, Henbury, Macclesfield. 





Price as. 6d. 


The RISE and DEVELOPMENT of OR- 
GANIC CHEMISTRY. By © SCHORLEMMER, F.R.S, Pro- 
fessor of Organe Chemistry in the Owens College, Manchester. 

**We cordially recommend Mr. Schoriemmer’s admirable httle work to al} 
students of chemistry, both young and old.”-—Academy. 
London: SIMPKIN, MARSHALL, & CO. 
Manchester: J. E. CORNISH 


STUDIES in the THEORY of DESCENT. 
By Dr. AUG. WEISMIANN, Professor in the University of Freaburg. 
Trmnslated and Edited by RarHagL MELDOLA, FCS, Secretary of 
the Entomological Society of London. With a Prefatory Notice by 
Cuartes DARWIN, F RS. A 

Now ready, Part z. On the SEASONABLE DIMORPHISM of BUT- 
TERFLIES. With 2 Coloured Plates, Price to Subscnbers for the com- 
lete Work, 8¢ This Part contains Original Communications by Mr, W. H, 
WARDS, of Coalburgh. The Subscription for the Complete Work is jor. 


London; SAMPSON LOW, MARSTON, SEARLE & RIVINGTON, 
Crown Buildmgs, 188, Fleet Street, E.C. ” 


THE DUBLIN UNIVERSITY PRESS SERIES. 
Now ready, in 8vo, with a3 Diagrams, price 158, 


SIX LECTURES on PHYSICAL GEO- 
GRAPHY. By the Rev. SAMUEL HAUGHTON, F.R S., MD. 
Dubl., D.C.L Oxon, Fellow of Trin. Coll and Prof. of Geol, in the 
Univ. of Dublin. s 

London: LONGMANS, GREEN, & CO. 
Dubhn* HODGES, FOSTER, & FIGGIS. 











NEW AND ENLARGED EDITION. 
Now ready, in crown 8vo, with Frontispiece, prico ras. 


HEAT a MODE of MOTION. By John 
TYNDALL, FR S, D.C.I®, LL D., Professor of Natural Philosoph: 
in the Royal Institution of Great Britain. Sixth Edmon (Thirteen 
Thousand), thoroughly revised and augmented. e f 

London: LONGMANS & CO. 


MINERALOGY AND GEOLOGY. 
ELEMENTARY COLLECTIONS to illustrate the above Sciences at 


the following prices e 
so Minerals, Fossils, or Rocks, in Mahogany Case with Lock 











and Key, sctentifically arranged... “æ too 
100 7 do, gea do. dosse 200 
® 200 do. do. dO. 400 
N.B.-—These Collections obtained the ONLY Prize Medal for Natural 


History Collections at the Exhibition of 1872. 
BRYCE-WRIGHT, . 
Mineralogist, and Expert in Gems and Precious Stones, 
go, GREAT RUSSELL STREET, LONDON, W.C.} 
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SUBSCRIPTIONS TO NATURE 

. Yearly’, 2. . ie Py Bs LIGHTNING j 

ee EE CONDUCTORS. 
To the Cplonies, Unite® States, the Continent, and inti p 


all places wyhin the Postal Union :— 


Yearly e. ©. gw ee 308 6d 
Half-yearly . . . . 1. 158. 64 
Quarterlye. . . 8s 


Office: 29, Bedford Street, Strand, 


DIARY OF SOCIETIES. 


LONDON 
THURSDAY, MAY 6. 

Linnean Socrery, at 8.—The Extinct Walrus of Suffolk and Antwerp: 
Prof E. Ray Lankester —On Alga from the Amazon and its Tributaries. 
Prof, G. Dickie —On ar Uni Farm of the Genus Hemipholts, Agass , 
from off the Bank: Prof. P. M. Duncan.—Irregularity in a 
Species of Amblytuenstes : Chas Stewart. 

CHEMICAL SOCIETY, at 8—On the Action of Sodium on Ethereal Salts of 
Phenylacetic Acid: Dr.-Hodgkinson-—Estimation of Ni 
Compounds: C. E. Groves.—On Sage Oil: M. M. P. Muir —On the 
Electrical Conductigty of Solutions: Dr. W. Ramsey. 3 

ROYAL INSTITUTION, at 3 —Light as a mode of Motion; Theories o£ Light 


and Colours: Prof. Tyn 


FRIDAY, May 7. 
ROYAL ĪKSTITUTION, at 8. 
SOCIETY or Arts, at 8.—Agriculture in South India: W.*Robertson. 
GEOLOGISTS’ ASSOCIATION, at 8. 


bd SATURDAY, May 8 
ROYAL INSTITUTION, at 3.—~The Dramatists before Shakespeare: Prof. H. 


Morley. 
oe MONDAY, May 10. 

Royar GEOGRAPHICAL Socrery,, at 8 30.—Recent Journeys in the Interior 
of Brinsh Guiana: F im Thorn. 

VICTORIA INSTITUTE, at 8.—The Data of Ethics: Prof. Wace. 

Socurry or Agra, at 8 —Art Decoration and Furniture: R. W. Edis. 

CITY AND GUILDS OF LONDON INSTITUTE, at 7.—Steam: Prof. Ayrton.— 
At 8-—Fuel: Prof. Armstrong. 


TUESDAY, May 11. 
ANTHROPOLOGICAL INSTITUTE, at 8.—Notes on Prehistoric Discoveries in 
Central Russia: C. H. E Carmichael.—Notes on the Occurrence of 
Stone Implements of the Surface Period in South Russta : W. D. Gooch. 
Notes on the Western Regions: A. Wyhe 

ROYAL INSTITUTION, at 3—Wind and Weather: R. H. Scott. 

PHOTOGRAPHIC SOCIETY, at 8 

West LONDON SCIENTIFIC ÅSSOCIATION, at 8.—Nervous Centres in Ani- 

: E B Avebkng. 

STATISTICAL Socigry, at 7 45- 

Horricutrura SOCIETY, at r.—Sclentific Committee. 

METROPOLITAN SCIENTIFIC ASSOCIATION, at 7. 

WEDNESDAY, MAY 12. 

Guo.ogica. SOCETY, at 8.—On the Structure and Affimties of the Genus 
Protospougra, Salter: W. J. Sollas, M.A —Note on Psestiophorus foly- 
goxus, von Moyer, a New ype of Chelonian Reptile allied to the Leathery 
Turtle: Prof H G. Seeley, R.S —A Review of the Family Diasto- 

tidæ for the of Classification: G R. Vine. Communicated by 

r. Duncan, F R'S.—On Annehd Jaws from the Wenlock and Ludlow 
Formations of the West of England: George Jennings Hind.—On the 
occarrence of the Glutton, Gulo luscus, Lmn, in the * Forest Bed” of 
Norfolk: E T. Newton. r 

Roya. MiıcroscoricaL Socmtw, at 8.—On'the Histology of Grantia 
com ma; Chas, Stewart —The Elasmodia of Myxomycetes: Rev. H. 


Socuery OF TELEGRAPH ENGINEERS, at 8.—On the use of the Dynamo 
Electri wer m Hortlculture and in Metallurgy: C W. Siemens, 
Socusry or ARTS, at 8.—Blast Furnace Slag: Charles Wood. 


THURSDAY, May 13. 

Roya SOCIETY, at 430--On the Chemical Composition of Aleurone 
Grains. S H. Vines.—Notice of Farther Experimental Researches on 
the Time Relations of the Excitatory, Procesqin the Ventncle of the Heart 
of the Frog: Dr Sanderson, F.R.S., and F. J. M. Page.—Some Obser- 
vations upon the H litic Forments of the Pancreas and Intestino: 
H T Brown and J Hefbn.—A Prelminary Account of the Reduction of 
Observations on Strained Material, Teyden Jars, and Yoltameters; Profs. 
oy and Perry.—On the Ova of the Echidna Aystrex: Prof. Owen, 


Maraematicaf Society, at 8,—-On Cremonian Congrnences: Dr. Hirst, 
E.R SOn some Statical and Kinematical Theorems: Prof Minchin — 
Paper ty Prof. Cayley, F R.S.—On Bin®mial Biordsnals: Sur James 
Cockle, F R.S. 

ROYAL INSTITUTION, at 3.—Light: Prof. T: 

par or Arts, at 8.—Optical Pro 


FRIDAY, May 14. 
Roya Insrrrvrion, at 9.—Social Democracy in Germany: Lord Reay. 
ASTRONOMICAL Society, at 8. o, . 
Socrery or Arfs, at 8.—China and the Chinesa: A. T. da la Couperis. 
Quexerr Microscopicar CLUB, at 8, 
SATURDAY, May 15. 
Rovat Insrfrorion, at 3-4 Dramatists beforo Shakespeare: Prof Morley. 


¢ 
. œ . 


s e 


en in Carbon |- 


NEWALL & 60.8 
PATENT COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with om success, is the most T: y, most Effechve, and 
Cheapest Conductor ever offered to the public.e 

Tt is simple in its application, no insulators being required, and it costs 
only one shilling per foot for the standarg mre, which is safe in any storm. 
R. 8, NEWALL & CO., 132P STRAND, W.C. 

, WATERLOO ROAD, LIVERPOOL. 
8, ANDERSTON QUAY, GLASGOW. 


MANUFACTORY—GATESHEAD-ON-TYNE. 


o. C. TISLEY & Co, 


OPTICIANS; 

%72, BROMPTON ROAD, 
{Close to South Kensington Museum). 

THE PHONEIDOSCOPE 


An Instrument fi Observing the Colon- Figures of Liquid Filma idee te 
P action af Sonorous Vibrations. 

Bsin isible of, the and Molecular Motion of 

g a visib! demonstration < Vie lon of a 


The PHONEEDOSCOPE, with 3 Discs, Bottles of Solution, Descriptive 

Pamphlet, &c., in Cardboard Box, ros. 6da 

; MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S:W. 

TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
mental purposes. A 

Price Lists of Electrical and Acoustic Apparatus, with Drawings and 

scription of the Harmonsgraph, Post Free, xd. 

THIN GLASS FOR MICROSCOPIC 
MOUNTING, of best quality. Circles, 6d. per ounce ; Squares, 
as, od. ; post free ad. extra ; Ground edged Slips, SS. por gross : also 
other Mounting Materials and Objects prepared for mounting.—CHAS. 
PETIT, x2, Street, Stoke Newington, N. 


FOR ARTISTS, ANGLERS, 
TRAVELLERS, &c. 


PORTER’S VEIL SPECTACLES (REGISTERED). 


A complete Protectlon for the Face and Neck agai t ttie Sange of 
Midges, Mosquitoes, and all Flies; also against Sand, Dust, and Sun Glare, 


Price, free by post on receipt of P.O. Order, 2ts. 


CARY, 


OPTICIAN BY SPECIAL APPOINTMENT TO THE 
ADMIRALTY, WAR OFFICE, &c., &C, 


181, STRAND, LONDON. 
ESTABLISHED OVER foo YEARŞ 


R. W. NEEVES, « 





S.W. 











PHILOSOPHICAL INSTRUMENT. - 


INTENSITY COIL MAKER. 
PRICE LIST, FOUR SMMPS, » 
55, SIDMOUTH STREET, LONDON, WC. 








Satna 
es of Crystals: Prof. W. G. | EAGLE INSURANCE COMPANY, 


yo, PALL.MPALL. à 
or Lives ony. ESTABLISHED Ibog, 
E re Cnt oF mic EEN E 
of more ee ses ses® mas PF 
Reports, sand Forma may be had at ibg ÖM, or from any 
of the Company's Agents, post free. 
GEORGE? HUMPHREYS, Actsary and Secretary. 
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RAPID PHOTOGRAPHY.’ . 


The “ENGINEER'S” Set of Photographic Apparatus to take pictures, 6} X 4$, for £9 xos. The 

« DRAWING-ROOM ” Set, to take pictures 5 x 4, for £10 5s. These Setseare compte with Swan’s 

Sefsitive Plates, the necessary Solutions, and Instructions. Swan’s Plates are so easy ang simple to 

manipulate, that any intglligent youth can almost immediately take the most exquisite phqtographs, without 

staining the hands or using poisonous chemicals. These and other Sets, viz., the “TOURIST,” £5 15$, 
and the “RUGBY,” £43 5s., together with every requisite for photographic work, supplied by 


MAWSON AND SWAN, 


Importers of, and Dealers in, Chemical, Electrical, Photographic, and Scientific 
Apparatus, . 


NEWCASTLE-ON-TYNE. 


° W. LADD & CO, , 7 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
(By Appointment to the Royal Institution of Great Britain), 
Ir AND 12, BEAK STREET, REGENT, STREET, W. 


IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates. Immediately available in any condition of the atmosphere. 
LADD'S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use, ® 


Physical Apparatus of every Description, 
e : ILLUSTRATED CATALOGUE, SIXPENCE, 


PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


New List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Hire. Post free. 
Complete Sets of Physidal Apparatus for Science Prmers and all the Physical Text-books in use in Schools and Colleges. 


Siemens and Gramme Dynamo Machines and Lamps for hire. v, 
ents’ Requirements in the Sections of Light, Hoat, Sound, and Electricity. 








Schools supplied with Apparatus as per Science Art T 
Electne Signals for Houses, Hotels, &c., Colliery Signals, Li, g.Conductors, Gower‘and other Patent T 


-EDWARD PATERSON, 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 
3, BEDFORD COURT, COVENT GARDEN, LONDON. STEAM WORKS—GRAY’S INN ROAD. 
Ilustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps, Ditto, Electric Signals, Part 2, post free, 6 Stamps. 
NOTICE OF REMOVAL.—On and after May tst, 1880, our business will be removed to 76, Little Britain, E.C. 


NOTICE OF REMOVAL. AN ; 
JAMES HOW & CO. B A L C E S, 


’ SCIENTIFIC INSTRUMENT MAKERS | CHEMICAL, ASSAY, AND BULLION, 
HYDROMETERS AND SACCHAROMETERS, 














73, FARRINGDON ST., LONDON STANDARD WEIGHTS & MEASURES. 
(Lats or s, St. Beine ST., AND 2, Foster Lang), P A EE 
HOW'S STUDENT'S MICROSCOPE. HOW'S MICROSCOPE LAMP, L. OERTLING, 
e Rock Sectionstand other Objects for the Microscope. TURNMILL ST., FARRINGDON ST. STATION. 
e OTTO WOLTERS, 


ss UP. MARYLEBONE ST., PORTLAND PL., LONDON, W. 
ce MANUFACTURER OF 
ANALYTICAL AND BULLION BALANCES. | 
° SPECIALITY— 
The New Improved Short-beamed Analytical Balances. 


THE: SCIOPTICON 


CATALOGUES FREE. 
onal, 


THE SCIOPTICON COMPANY, 









œ e @PATRONISEI® BY THE UNIVERSITY or SYDNEY. . 
A Description explaining the principle of these Balances post free on 157» 
bof application. 
; GREAT 
g WwW. WRAY, . 
Pe Optician, Manufacturer of MBroscope and Telescope Object-Glasses, PORTLAND 
Liye-Preces, Sun and Star Diagonals, &*c. 
$ è “Eatimates sent fer all kinds of Mountings. STREET, 
Pice Ligts of Object-Glazses, &c., on application. 
° + 
LAUREL HOUSE, NORTH HILL, HGHGATE, LONDON, N. LONDON, W. 
e ° e » ° 
° 
. ° . e s 
e e e 
è . 
a . ° . . 
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MICROSCOPES and 
BALANCES as made by 
ew. STONE, 


® 44, Gloucester Street, Holborn 
(Late Maker to an eminent firm), are the 
Rest and cheapest. Try his ars, Bov 
ALANCE, warranted to turn to ONE- 
TWENTIETH OF OF A GRAIN ' or 4os. 


4 ay: List Pod Balances 
Be PT sete) A 


° DAR OR S COMBINED 
CLOCK-BAROMETER, 
In carved oak frame, 

Clock has jewelled 8-day movement, and will go 
in any ponton. Aneroid ıs of the best finish, and 


guaranteed accurate. Sent safely packed on receipt 
of P.O. Order for sos., or with carved Thermometer 


on dial, 355, 
Sa gone Dr Day and Night Thermometer, in 
age with t for out-door purposes, 
New rated List of. various Designs in Clock- 
Barometers and Thermometers, post free on applica- 
D 
The Trade suppited. 


F, DARTON & CO., 
45, St. John Street, West Smithfield. 


DRAPER’S INK (DICHROIC). 
THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been a 
by the principal Banks, Klay Oficos and Railway Conipanies throu out 


It writes almost instantl. T aey asl he Pe 
Does not corrode Steel Pens, Blotting-paper may be appliod at th 
Is cleanly to use, and not lable to Blot. moment of wntmg. 

Can be obtalned in London, through Messrs. BARCLAY & Sons, Faring- 
don Street; W. EDWARDS, Old e; F. Newsrry & Sons. Newgate 
Street; Wu. Martuur, London and Manchester; J. AUSTIN & Co., Duke 
„Street, Liverpool; and Stacy & Coor, Paternoster Row; and to be bad of 

oners. 
BEWLEY & DRAPER (Limitéð), Dablin. 











CHEMICAL & PHYSICAL APPARATUS 
BOTTLES, PURE CHEMICALS, 
And every requirement for Science Classes, Private Study, or Business 


Tllustrated Priced Catalogues on Application. 
MOTTERSHEAD AND COQ,, 
J EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER, 





i TARV NETA ~ “AIT : A CERTAIN 
HOLLOWAY: S OINTMENT: REMEDY 
For BAD BREASTS, OLD WOUNDS, and SORES, If 


effectually rubbed on the Neck and Ohest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and O9LDS; and for 





GOUT, RHEUMATISM, and all 1l Skin Diseases it is unequalled, 
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SWIFT & SON, 


OPTICIANS. 


e 
Messrs. SWIFT’S CHALLENGE 
BINOGULAR & MONOCULAR 
MICROSCOPE in Cabinet, from 
$14 to £18 128. 

Just peblished; R 2 Pamphlet to the Un- 
maen with Instructions how to select 
aT Oualits test ıts Optical and 
ualities, for 7 Stamps. 
Catalogue fully steed for 3 Stamps.. 


UNIVERSITY 


OPTICAL WORKS, 
UNIVERSITY STREET, 
LONDON, W.C. , 


EAD 


FIN 
CHEMICAL HANDICRAF F. 


A CATALOGUE. OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complde and Cheapest List of Apparatus. 
JOHN J. GRIFFIN awd SONS, 22, GARRICK STREET, 
LONDON, W. 


THOMAS D. RUSSELL’S 
NATURAL HISTORY STORES, 
48, ESSEX STREET, STRAND, W.C. 
Students and others are invited to inepect she the Collections of British and 


Foreign Shells, Corals, Zoophytes, Echinoderms, 
Minerals, Fi Rock Speci r irieronome Objects, &c. 


















Cabinets, Geo Glass ed Boxes, Card Trays 
Tablete; Glass Shay Miro Th “Thin Glas, Canada Balaam, Marine Glue, and 


Cave Post Free. 


ADAM HILGER, 


Scientific Instrument Maker to the Royal Observatories 
of Greenwich and Edinbur, gh, the Observatories of 
Melbourne, Sydney, Potsdam, &c., &¢. 

192, TOTTENHAM COURT ROAD, LONDON. 


er, 
in Brass Cama for waistcoat pocket, price AE TI Ditto, ba eyen 





kom £8 Ios. Pitto; wilh a Eoma and divided e, from £1 gh a 
jpectroscopes wi ispersive power to 15 60' 
on prose Stands with nrrersal motion complete Ia case, Ee from £40. 


s Variable Power Prism for Spectral with 6 diferent 
ers, from 1° to 10°, from A to H, of igh nt, pe prige, in cases £5 105. 
Epherometens, in Morocco Case, £5 tos. 





S 


gust published in crown 8vo, price 3s. 6d. 


THE SKIES AND WEATHER FORECASTS 


. OF ARATUS. Translated with Notes by E. Poste, M.A., Oriel College, Oxford.” . 


MACMILLAN AND CO., LONDON. 








e 
New Volume of. “ Nature Series.” 


DEGENERATION: A 


CHAPTER IN DAR- 


WINISM. a Professor E. RAY LANKEST ER, F.R.S. Tlustrated. Crown 8vo. e 6d. 
° This day. 
: ° MACMILLAN AND CO., LONDON, - 


viii NATURE ° [May 6, 1880 


STANDARD AND OBSERVATORY TIMEKEEPERS. 


Hog fen NO MANUFACTURED BY E. DENT & 00. tepnu 





Guin Guineas. 
Standard Clock, suitable for Private Residences in Town i Standard Observatory Clock, of the most refined con- 
or Country, or Public Institutions, beating seconds and struction, with barometric compensatio, &e. - 160 
going eight days with orce winding; in carved and (a) The same, with Sir Geo. Airy’s escapement ... 170 
rated oak or malfogany case e e from 36 (4) The same, with s Leverrier’s electrical contact 
(2) The same, but going one month with once system . 200 
winding fom 40 | | _ The New Standard Clock (the ier andor fimekaper of 
Mean- RA aes the United Kingdom) of the Royal Observator: ecenunch, Was 
Standard Observatory oa time Clooke 80 , | constructed by E. Dent & Co., and precisely aes instruments 
(a) The same, but furnished with electrical contact are now being made for the Royal Obserdaiories of Spain and 
apparatus with eccentric screw adjustments for Belgium, Standard Clocks of less refined construction for the Ob- 
aoe a time bale or ee hourly aae o (Royal), Dunsink (Royal Irish), Oxford 
92 (University), Pulkowa (Russian Imperial), Geneva Nl 
Standard Obsefvatory Sidereal Clock ... ... 80 AR A a a eens Make Veer 
(2) The same, but furnished with electrical contact j Galvanio Chrono hic A aratus for registering 
ap am Pa fine vertical and M mets the time of ceca of Biisit and other astrono- 
adjustments for transmitting seconds, curren mical phengmena ss .. from 120 
for controlling other clocks, &c. rie 95 The Great Galvanic Chronograph of the Royal Observatory, 
(4) The same, but arranged to omit the current at Greenwich, and the still Ingve leis Apparatusefor the Royal 
every 60th second, for pricking o on a: cbronpgraph Observatory, Brussels, and other smaller ones for other Observa- 


barrel, &c. iss B7 | tories were constructed by E. Dent & Co. 


E. DENT & CO, 
WATCH, CLOCK, AND CHRONOMETER MAKERS, 


61, STRAND, & 34, ROYAL EXCHANGE. FACTORY, GERARD STREET, LONDON. 


CHEMICAL APPARATUS—SCIENTIFIC INSTRUMENTS. 


Apparatus for the Analysis of Water according to Professors Frankland and Bischof. 


BUNSEN’S MODIFIED FILTER PUMPS, from 10s, 8d. to 67s, 


ELECTRIC LAMPS FROM 86s. UPWAROS, AND BATTERY OF 40 QUART BUNSEN’S CELLS FOR SAME AT £8. 
GEISSLER’S TUBES. 


Catalogues and Illustrations will be sent gratuitonsly. A Liberal Discount allowed to Wholesale Buyers. è 
WHOLESALE IMPORTERS ann MANUFACTURERS, 


AUG. BEL and CO, sect oes colar 


Sole Agents for Grenet s Batteries, and Contractors to the Government. e | ment Schools always 


ready and kept in stock. 
34, Maiden Lane, Southampton St., Strand, W.O. 


CAILLETET’S APPARATUS FOR LIQUEFACTION OF GASES. 
f chers and Students at the South Classes, the Scii d Art D t has authorized us to k stock i 
Se ee a cee O 


_MICROSCOPIC SPECIALITIES. 














‘Seles T,—24 Medical Pathological Preparations, Series V.—24 Preparations from the Frog, in 
4n Case 22 0 Case .£2 2 0 
» Il—24 Bhysiological Preparations, inCase 2 2 0 3 Ke —24 Surgical Pathological Preparations 2 20 
e » IUe~2q Educational 5 ” 2200 3;  A.—48 Diatomacese (selected) .. m. 210 0 
” wl 48 Physiological a td 44 0 ” B. -0274 130 (very rare) e œ IH 6 
Patholog&al-and Physiological Preparations in great and co tly increasing variety, and of most valuable descriptions, 155. to 
- ° 30s. per doz. 
e 
A ° Descriptive Lists and full Darticulars on application to 


i : . »• . ARTHUR @. COLE & SON,. 
> DOMINGO HOUSE, OXFORD GARDENS, NOTTING HILL, LONDON, W. 


LAJE oF" 62, ST. DOMINGO VALE, EVERTON, LIVERPOOL. : 


{Printed by R. Cray, Soys, AnD TAYLOR, at 7 and 8, Bread Street Hill, cen. Victoria Siteet, in: tha Clty of Leics, and published by 
e MACANILLAN AND Co., 29 and 30, Bedford Street, Covent Gardes. —Taurspay, May 6, r8 
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Of Nature trusts the mind whick builds for aye,” ——WORDSWORTH 
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UNIVERSITY OF LONDON. 


NOTICE IS HEREBY GIVEN, That the next Half-yearly Examina- 
tion for MATRICULATION in this University will commence on MON- 
DAY, the arst of June, 1880. In addition to the Examination at the 
Univermty, Provincial Examinations will be held at Owens College, Man- 
chester: Queen's College, Liverpool; Queen's College, Birming’ 3; St 
Cuthbert’s College, Ushaw, Stonyhurst College; St Patricks College, 
Carlow ; University College, Bristol, Ths Yorkshire College, Leeds; e 
School of Science and Art, Newcastle-on-Tyne; and (for Ladies only) at 
the Ladies’ College, Cheltenham. 

Every Candidate is required to transmit his Certificate of to the 
Registrar (University of London, Burlington Gardens, London, W.) at least 
Fourteen Days before the commencement of the Examination. 

ARTHUR MILMAN, M A, Registrar. 

May roth, rB8. 


LONDON WATER SUPPLY.—A Public 


CONFERENCE to discuss this subject will be held by the SOCIETY 
OF ARTS on MONDAY, the ajth inst , and succeeding days. As 
soon as the arrangements are complete they will be published. Pro- 
ammen as soon as ready, can be hed on apphcaton to the Secretary, 
ociety of Arts, Adelphi, London, W.C. 
By order, 


Society House, Adelphi, W.C. 


ST.° THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBANKMENT, SE. 

The SUMMER SESSION will commence on May rat. Students enter- 
ing in the Summer are eligible ta compete for the Natural Science Scholar- 
ships of £60 and £40 to be awarded in October. Special Classes are held to 
prepare for the Matriculation, Prelim Scientific and rst M.B. Examina- 
tions of the University of London. are numerous Pnzes and 
Scholarstups, and all appointments are open to Students withont charge. 
Several Medical Practitioners ip the neighbourhood receive Students for 
residence and supervision, re a register of inspected and approved lodgings 

e. 








H. TRUEMAN WOOD, Secretary. 





is kept in the so 
Prospectus and all particulars may be obtained from the Secretary, Dr. 
GILLESPIE. 


. W. M. ORD, M D., Dean. 


EDISON’S PHONOGRAPH, with Stroh’s 


Patent Rackwerk for producing even, regular movements, articulates 
distinctly; a beau instrument. Prco Thirty Guineas. Offers 
received.—Joun W. Crocxur, 2, Codrington Street, Exeter. 


bad 

HOFWYL SCHOOL, HOFWYL, near 
BERNE, SWITZERLAND, founded RA EMANUEL DE FEL- 
LENBERG, offers sound instruction in ancien? but especially in 
the modern, languages, mathematics, and natural sciences. 

For Prospectus and further apply to Dr. LEONEARD Scuantz, 
LL.D , 26, Belsize Park Gardens, London, N.W., or to the Head-Master, 
Mr, A. F. Anpausen, Hofwyl. 


ROYAL POLYTECHNIC. 








CLASSES for 





the preparagon of Students fo University Examinations, under the 
direction of EDWARD B. AVELING, D.Sc., F.L.S. London Uni- 
versity Matriculation, rst and and B.Sc., i Scientific M.B., 
Botany, Physiology, Chemistry, All the work 
. e e 
e 
e 
é 9 . 
ed e 
e 
e e e . 


‘THE SPECTRUM. | 


MR. JOHN BROWNING begs respectfully to inform the 
Scientific Public that he is now prepared to supply Prisms of 
Biniodide of Mercury and Potassium according to the methed 
devised by Dr. Livemg. These Prisms, when furnished with 
plane and parallel sides, and the Mercury salt properly prepared, 
of the utmost density, give exquisite definition, with enormous 
dispersion, one Prism being equal in dispersive power to three 
or foot Prisms of flint glass; their greatest dispersion being in 
the red end of the Spectrum, 


* 


The Price of these Prisms is from 36s. each. 
PRICED LIST OF SPECTROSCOPES POST FREE, 


Lilustraied Catalogue of Spectroscopes for Six Stamps. 


JOHN BROWNING, 
63, STRAND, LONDON, W.C. - 


NEW ATHENAZUM CLUB, 26, Suffolk 
Street, Pall Mall, S.W., for Members of Scientific Societies and 
Graduates of Univermties. Limited to 1,000 Members The fourth 
aso Slembers to complete fhe Club are now being ed Number 

of Members, May 4th, 1880, 90a. J LOGAN LOBLEY, Secretary. 


TO COLLECTORS -OF CURIOSIT&ES, 
MUSEUMS, &e.—A_ Gentleman wishes to dispose of a fine specimen 
of a South American MAMMOCK, Maucaybo work, in the best style, 
fuli rapt said to have been made for a chiefs wife.—Apply to 
A. R. H., Gonldsmith’s Library, Lower Sydenham, S E 


THIN GLASS FOR ‘MICROSCOPIC 
MOUNTING, of best quality. Circles, 33. Gd, per ounce; Squares, 
2. od. + post free ad. extra ; round Shps, 5s. per gross ; also 
other Mounting Matenals and Objects prepared før mounting.~-CHAS. 
PETIT, x51, High Street, Stoke Newingtom N. e è 

TO CURATORS AND OTHERS. —W. H. 

° SHRUBSOLE, F G aa Vaca ect ge offers for Sale, Saether or 

parati t e specim: 
the Sa Clay, iachiding. Chelonia, Crocodiles. Prleeguhis, A peil: 


larins longipennis, Atnria zic-zacp Fish Crania, &c., &o, An inspec- e 
tion is invited. * 


WANTED, Clan Copies of NATURE, Noo 472, 
for November 14, 1878. Adgress—Ofice of 
NATURE, 2% Bedford Street, Strand. 

y e 





e: 











e 


Review oF THK MALT. 


x NATURE 





MICROSCOPIC OBJECTS 


Ot superiative perfection, illustrating Histolpgy, and every branch of Micro- 
scopy. Catalogue post free and gratis on application. 


PARIS UNIVERSAL EXHIBITION, 1878, 


Prive Medal awarded for Excellence, Variety, &x. 
EDMUND WHEELER, 48, Tollington Road, Holloway, London, N. 


MINERALOGY. AND GEOLOGY. 


COLLECTIONS OF 200 SPECIMENS IN CABINETS, 
Specially adapted for Students and Teachers, price 42s, 


Smaller Collections at same rate. These Collections are used with success 
py nearly all geologica] science teaghers in the United Kingdom. Single 
Specimens and every requimte of . 
JAMES R. GREGORY, 
Geologists’ Repository and Museum, 88, Charlotte Street, Fitzroy Square, 


See new Lists of Collections, new List of Apparatus, &c. Established 22 
yarn in London. 


MINERALOGY AND GEOLOGY. 


i Towing Minerals for Chemical Purposes :— 
Honromire ROT E, ZIRCON, BERYL, ALLANITE, CO- 
LUMBITE, a HERITE, CERITE; EUXENITE, THORITE, 


PHENAKI 
Also Spedians of T AZ, Crystals of SENAMONTITE, BERYLS 
(terminated), GROSSULAR ZIRCON, MICROLINE, NATIVE PLA- 
INUM, ACMITE, PSEUDOMORPHOUS GARNET, GREEN 
WAVELLITE, CERUSSITE, NATIVE MERCURY, SODALITE, 
BROOKITE,' PEROFSKITE, ARAGONITE, ALEXANDRITE, 


PROUSTITS. 
BLOWPIPE CASES AND OTHER APPARATUS, 
COLLECTIONS FOR STUDENT OR TEACHER, from £2 25. 


ELEMENTARY COLLECTIONS, from 4s. 
Catalogues free, 


SAMUEL HENSON, 
277 (Late 1134), STRAND, LONDON, W.C, 


VOLCANIC BOMBS, 


INTERESTING LAVAS & MINERALS, 
FROM 
VESUVIUS, SOMMA, OLIBANO, PIANURA, AND 
SOLFATARA. 











THOMAS J. DOWNING (Geologist, ac.), 
38, WHISKIN STREET, EC., LONDON. 


THOMAS D. RUSSELL'S 


NATURAL HISTORY STORES, 


48, ESSEX STREET, STRAND, W.C. 
Students and orhers are invited to inpet ine the Collections of British and 
Shells ls, Zooph: Sg maton Crustacea, Echinoderms, 

hari ic Obj eee = 


Minerals Fi Rock 
oc 
4 p Foul Rocks amend Glass Card Trays 


Tablets, ne ase St Slips, Micro- Thin Cl Glass, a Cap reads Gluo, na 
other requisites for the Gool ogist and 
Catalogues Post Fret. 


THE ENTOMOLOGIST ’S MONTHLY 
MAGAZINE. 
M i 8vo, with nal Illustrations. 
Coke be KA Donatas ei ii ERS E. C, Ryz, F.2S., 
T. STAINTON, F.R.S. 
This ġlagazine, ii "1864, contains standatd articles and notes 
-on all beets © connected with Entomology, and especially on the Insects of 


e Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year 

Vols. I, to V. (strongly bound m cloth) 1 may be obtained by purchasers of 
the entire set to data at the increased price of ros. each; the succeeding 
vols, may be had ely or together, at 7s. each. 

London: JOHN VAN VOORST, x, Paternoster Row. 
. a .B.—Comflaumscations, &c., should be sent to the Editors at the above 

address, 


. THE BREWERS’ GUARDIAN: , 
A Portnightly Pape eae een to i Protection of Brewers+ Interests, 
a, Parlism Matters. 











E napes, AND Wing and Srrerr Terane” 


° 

e aeons rey Coun 
: ‘The rewers’ Guprdian ” is published ae epee evenings of every atternate 
Tuesday, jo the iyi Journal officially connected with brewing interests, 


Subscription, 165. 6M, pe annum, t free, dating from any quarter-day. 
Single Copes 1s. each. abroad. 
Ofices— potes ‘Walbpek, Londen, E.C, 
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LIVING SPECIMENS FOR. THE MKGROSCOPE, 


THOMAS BOLTON, MICROSCOPIST’S and ATURALIST'S — 
STUDIO, 17, STREET, BIRMINGHAM, 
T. B. has last week sent to his subscribers the Elver or youn, a the 
common Eel, with drawing and description. He has sent out 
form of the Crab, Carcinns mena, in an tie Zoea stage, Marine and Fresh- yat 


Feet Rotifers, &e 
eekly et es hh Ber made ia dlii clack premio he, 


is is Be ° 


Specimen Tube, One Shilling, post-free. 
Twenty-six pee în cowrie ipa Months for b bscription oS Lr 
Price List of Specimens on application, with stamped addressed envelope. 
PorrFouio oF Drawings, No. x and 2, One SuiLLING BACH. 


ASTRONOMICAL TELESCOPES.— 
Seeger R’S REFLECTING TELESCOPES of tho highest excellence, 
from Syinch to 36-inch aperture. sj-inch, with equatorial motion, 
SIS 25h 3 6-inch uatonal, completo; Photo, with Calver’s “ Hints 
on Silvered Glass Reflecting Telescopes,’” $ stamps, 


G. CALVER, FRAS, 
Hill House, Widford, Chelmsford. 


ELECTRICAL and SCIENTIFIC APPA- 
RATUS. — MICROPHONES * and HUGHES SONOMETEF, 
ELECTRIC BELLS, INDICATORS, Fire- and Thief. 

Constant "Batteries, | INDUCTION. COILS and FRICTIONAL 
MACHINES, Magnet, Insulated Wires, Screws, and all materials 
LIBERAL TERMS TO OOLS AND peat TEACHERS. a 
oe Lie uae DALE aan G RAMPION, M Manufacturing 
stamp —. 
lectricians, 4 Little ritain, London, E.C. 


LA SEMAINE FRANCAISE: a Weekly 
Newspaper and Review In the French Language. Hier Literature, 
Scienco, r Ant, Varieties, Notes. Prce 4d., throu and ot 

y bookstalls. Office, 37, Southampton ccm Sen Wek 
LA "SEMAINE ERAN AISE: Journal Française pour 
ature, Sciences, Arts, tbs oa 
one poste, 3}4., en imbres post 











Photo- 





res frico par an, 158.5 six moin, 75. 7d, Pix aa cher 
toua lea braai. cr anx gares qes camina de On s’aboune aux 
pton Street, Strand, Londres, W.C. 


37, Southam 
LA SEMAINE FRANCAISE. — esla Semaine Fran- 


çaise” has been y i to study comtemporary French fom all pointa of 

readers who maya to ia to oa contemporary French from all te of 

yey, insera oE C th their reading to one c prins 
RA 


LA ‘SEMAINE. FRANCAISE.— —“ The numbers before 
us are full of g +. It will be far better for most than any 
one of Bie batt pe per Mebiaked tn Paris itself. We are much pleased 
with the character of it, and beleve ıt will be highly valued m all thoe 
many households where French is cultivated. The printing is very wel? 
dons.” —Qxsen, 


Terus or Susscrirrion:— 
Pipe months se meee 


Twelve „ ee S See Nike 
P.0.0. payable to T. SéareWick, at King Street, € Covent Garden. W.C. 


s. 
= 3 
K 


mere 


Publishing Office, 37, Southampton Street, Strand, W.C. 
Se ee 


On the rst of every e One Shilling. 
THE ZOOLOGIST: 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited Edited by JoB E: Harro, ideo F.Z.S., Member of the 
rnithologistse’ Union ; contains— 

oial aides tes by well-known naturalists in „every branch of zoology; 
habits of ; arri and departure of migratory b.rds; occurrence 
of rare birds; distribution and migration of British fresh- water fish; new 
or rare marine fish ; local aquaria; Deiana reptiles; Bntish land and fresh- 
water mollusca, with remarks on the haunts and habits of the species, and 
other matters of ral interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. O translations from foreign zoological 
jontials of important and inter g articles in various branches of zoology. 

ere are occasional 

JOHN VAN Voorst, 1, Pateræostor Row. 


On the xst of every Month, price S 
THE ENTOMOLOGIST: . 
AN ILLUSTRATED JOURNAL OF BRITISH ENTÔMOLOGY. 
Edited ake fi hare T. ire aia 
e Assistance of 
Frupericx Bonn, F.Z.S, | yes Power, M D. 
Epwar À. Fircu, F.L.S. mona WEE, PS 
F. BUCHANAN WHITE, M.D 
Contains Articles by well-known Entomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life- Histories ; occurrence of Panties; &c. ; there are monthly lists 
of Duplicates and Desiderata. 
Numerous Woopcor TLLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and CHROMO-LITHO- 
GRAPHED PLATES. 


SIMPKIN, MARSHALL, e& CO., Stagioners’ Hall Court. 
e 
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Now ready, price 3e. 6d., Part IX. of 
BRAI N: 
2A QUARTERLY JOURNAL OF NEUROLOGY. 


J, G BUCKNILI, M.D, F.R S., J. CRICHTON-BROWNE, M.D, 
D., D. FERRIER, M.D., ERN PAND oJ. HUGHLINGS-JACKSON, 


e 
Cae 
ORIGINAL Arrifhezs —~ 
Re for the Neuro&c Theory of Gout. By Dyce Duckworth, M.D. 


Edin.), 
The Conditions of the Unipolar Stimulation in Physiology and Therapeu- 
tics, By A de Wat&ville, M.A B.Sc.* ied si 
The Anatomy and Physiology of the Chorda Tympani Nerve. By 
Horatio R, Bigelow, M 
On the Paralysis which results from Angular Curvature of the Spine. By 


John Duncan, M 
On some Varieties of Cervical Para Thomas Buzzard, M.D. 
Distribution of the Arteries of the Spiga Car By James Ross, M.D. 

Critica Diczsts ann Notices or Booxs:— 

N Regional Diagnosis of Diseases of the Brain. By D. 
Ferner, M.D. 

ad on the Crayfish.* An Introduction to the Study of Zoology. By 

oewers on Pseado-hypertrophic Muscular Paralysis. By Robert Saundby, 


The Thier Medicus. 
Morris on Skm meg 
CLINICAL CASES .—~ 
of Development in the in the Left Upper Limb, in association with an 
extremely dion Painal C Convolution By H. Charl- 
ton Bastan, M pë F. egn gnd 
Case of Nerve-Sphtting By Su eon-Majos K. M'Leod, A.M , M D. 
of Inter. Tumour. James Ross, M De 
2 Conjugate ‘Deviation of the Eyes. 
omo, M.D. 


ia—Lamited Cortical Lesion of Opposite Hemisphere. 
By David Ferrier, MD,FRS. 
ABSTRACTS OF Burris AND Forse BNALSi—~ 
Innervation des Vaisseaux Cutands (Du et Morat). Etude sur la 
Phgsiologio des Nerfs des Muscles Str¢s (Tschierew) By A. Waller, 


Primary Athetosis one By W. J. Dodds, M D., D.Sc. 
A Case Confirming Cerebral Localisation (Tamburini). e's Case 
oL cerebral ‘oealuation: Lactic Acid as a Hypnotic. y W. W. 
Relations of Brain, Mind, and Higher Nerve Fanction. By W. G 
Thompson, M D. 
Tar” Insanity. Bullet Wound of the Brain. By Robert Lawson, 
*NOTICE.—Tho current volume of ‘‘ Brain” ıs supplied to Subsenbers 
post free for r4s. Any person wishing to purchase the complete Cyt will, oe 
the payment of 34s, receive the two vols. already pub 
parts of Yol, IlI, as they appear. 
MACMILLAN & CO., London. 


Paice uw. MONTHLY. 


MACMILLAN’S MAGAZINE 


FOR MAY, 1880, 
CONTENTS, 
u—“He that Will l ct when He May.” By Mrs. Oliphant. Chapters 


XXII.~—xX 
By T. ide Reid. 





2, —“' 


London a Correspondent x 
3 —“ for Life from a Fijian Cy 
4—'' The Book of Dumbartons 


hire.” Bri, “Scott Keltie. 
5.—‘* Shelley’s Life near Spezza, his Death and Bunals.” H. Buxton 


Forman 
6.— “Dr. Channing, the Abolitionist.” By Thos. Hughes, 
— Tara sor, Shakspere in Bengal Harold an 
8.—“ The Liberal Majority.” By M e 1 T 
MACMILLAN & CO LONDON. 


THE BEST FARMERS’ NEWSPAPER 


THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by Jonn ALGERNON ee Secretary to the Central Chamber 


gticulture, @ 

Devotes special arpa to the discussions and of the Chamber 
of Agricul re of Great Rritun (which now sae upwards of 18,000 
mem besides giving original papers on practical farming, and a mass 
of jpeg of particular value to the 

‘Tha London Carn, Prag porte degpatche the of Monday are 
sp y reported in o which 1s same evening 30 
as to ensure darey to coon subscribers by the ars post on Tuesday 


ers aR Pree RING, 2 at, year og fe Strand, W.C. 


By JOHN FISKE, M.A., LL.B. 


OUTLINES OF COSMIC PHILOSOPHY, 
Based on the Doctrine of Evolution, with Criticisms on the 
Positive Philosophy. 2 vols, 8vo. 25s. 


DARWINISM, AND OTHER ESSAYS. 


Crown 8y0, Pr 6a. 
° MACMILLAN &*CO., London. 














NATURE ; xÍ. 





THE “HANSA” 


Published since 1864. 5 Face gol! is the only independent professional 
pner in Germany, d exclusively to Mantme Objects. Essays, 
ues, Reviows, Reports, Adveriscmcats Strict eye kept upon the deve- 
ent of Maritime in every respect Every second Sunday one 
umber in 4to at least ; frequent Si Cae boar dri drawings. Subgeription 
at any time; precoding r ia bers year furnished subsequently. Pace 
tas. for ve months, Advertisements 4a. a Hn widely spread by fis 
paper ; considerable abatement for 3, 6, ra mon onthy" insertion, Bunness 
on : Aug. Meyer and Dieckmann, Hamburg, Alterwall, a8. Edited by 
a FREEDEN, M.R , Hamburg, Alexdfisler Street, 8. 





On the rst of every M 


TRIMEN’S JOURNAL ‘OF BOTANY, 


BRITISH AND FORRIGN 
New Series. Edited by Jamas Barrren, F.L. 5: British Museum. 


ConTENTs.—Onginal Articleg by Madin Boramısta — extracts and 
Notces of Books and sand Memoirs Arnelas in Journals.—-Botanical News — 
Proceedmgs of S 


Prce ts. 3d r Suber tion for One Year, payable ın advance, ras. 
London; WEST, WMAN, & CO., s4, Hatton Garden, E. G. 


NORTH BRITISH AGRICULTURIST 


is the only Agricoltore Journal in Scotland, and circulates hina getied 
amongst Landed 





Ameri 

The AGRICULTURIST is poblished every Wedneday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Insh Markets of the week, besides Telegraphic Reports of those held 
on the day of publication. 

The Vetermary Department is edited by one of the leading Vetermarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
reani of animals, and ther treatment when labouring under disease. 

Reports are given of tho Meet.ngs of the Royal Agricultural Society 
of ve by the he Royal Agricul Soctety of Ireland, the Highland and 
Agricultural Society of the Scotush Chamber of Agriculture, 
and ail the principal Pany Associations throughout Greet Britan and 


For Advertisers addressing themselves to Farmers a better medium does 
not exist. 


Pri B: d. 
Office = AN potaka 
Post-Q: 


Annual Sabscfiptioi, payable in advance, r4s- 
treet, Edinburgh. 
ce Orders payable to Chartes Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 


Now ready, complete ın three vols., 8vo. 


INORGANIC CHEMISTRY. By Prof 
ROSCOE, F.R.S., and Prof. SCHORLEMMER, F.R.S., 
of Owens College, Manchester. With Illustrations, &c. 


Vol. L The NON-METALLIC ELEMENTS, 21s. 

VoL II. Part L—METALS. 18s. , 

Vol. IL Part 2.—METALS. 18s. [This day. 

“It would be difficult to praise this most valuable Manual 
too highly... .. . The arrangement is clear and scientific ; the 
facts gained by modern research are fairly re ted ‘and 
judiciously selected, and the style throughont is singularly lucid.” 
—Lance. 

“A most valuable contribution to the literature of chemistgy. 
-.... The work when finished will afford the most com- 
plete systematic exposition of the existing state of chemical 
science that has yet ee in the Englsh language,”— 


esc By Prof. ° ROSCOE, F.R.S. 
LESSONS IN ELEMENTARY C 


MISTRY ; In icand Organic. With numerous I P: 

tions. New Édition. Fcap. 8vo, 4s. 6d. 
PRIMER OF CHEMISTRY. With Pius- 

trations. I18mo. Is. ° 


By Prof. SCHORLEMMER, Ẹ.R.8. 


THE CHEMISTRY OF THE. CARBON 
ue Bee tia. or, Organic Chenfistry. With Ilustra- 


e‘ A better book than this, on organic chemistry, had never 


deen writter? in any language.” ”- Pharmaceutical 


è “Must prove eminently useful fo the chemical student.” — 
Athenaeum. 
s MACMILLAN AND €O, LONDON. . 


DIAMONDS AND OTHER PRECIOUS 
ALUE serce woeer oe. Gres Rua Sres Londons 
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In Crown 8¥o, price 25. 6d. 


THE YEARS ART? 


A Gois Epitome of all matters alata to the Arts of PAINTING, SCULPTURE and ARCHITECTURE’ 


which have occurred during the year 1879, together with information respecting the events of the year 1880.. 


1) 98 g, tain % 


Compiled by- MARCUS B. HUISH, “LIE. Rage a 


“ This little volumes of statistics and information will be of service to many réaders, ana the compiler his done his work 


well."—Pall Mall Gazette, 


“Tt contains a great deal of usefal information arranged in a way which makes reference easy.” —Atheneum. 


tir aS 


“ This new handbook supplies what has hitherto been a void in year-books, and deserves, nor can we, wed dott that it will obtain, 
a large share of popular support. . . . As far as we haye been able to test Mr., Huish’s , volume, it admiral se dls ils irpose.”—" 
Sohn Bull. 


“Let us conclude this notice by heartily thanking Mr, Huish’ for his excellent handbook. 
would willingly have given a guinea for it, and only regret it was not thought of sooner.” —Port/olio. 


MACMILLAN & CO., LONDON. ’ 


It is sold. at ipa cows we 


ty 






Now ready, in 1 vol, ‘tro, clotb, 1 price 78. 6d. Ser 
NATURE’S HYGIENE: a Series of Essays 
on Popular Scientific Subjects. By C T. KINGZETT, F.CS., FIC. _ 


This work treats of —The Process of Oxidation, the caer principles 
by which it 1s carried out, and their natural sources—Res, ae 
tion, and Slow Decay—Putrefaction and Cocina Taftan aed: 
Diseases—The Germ and Graft ‘Theones of Disease—Antiseptics and 
gr Din anal Fever and the Properties of the genus Eucalyp vEzeen- i 
usl Oils and Perfumes; ther Chemical | es; ther Atmospheric 
Oxidation and the Antiseptic and Disinfectant erties of the.Products— 
Pine and Eucalyptus Forests, their Distribution in Nature; ang the Extent 
af ther Hygiemc Influences. as footer Be ef 


BAILLIBRE, TINDALL, & COX, King William Street, Strand. 





NEW AND ENLARGED EDITION. Te 
Now ready, in crown 8vo0, with Frontispiece, price 125. 
HEAT a MODE of MOTION. By Jobn 
TYNDALL, F.R.S, D.C.L, LL D., Professor of Natural Philosoph: 
1n the Royal Institution of Great Britam Sith Edition (Thirtecarh 
Thousand), thoroughly revised and augmented. 
London: LONGMANS & CO. 





Just published, crown 8yo, price 15. 6d, : 
CLASS-BOOK OF ELEMENTARY 
MECHANICS. = 
Part I.—MATTER, 
Elementary Lessons in Natural Philosophy for the Use of Schools.’ ' 
By W. HEWITT, B Sc, 
Science Demonstrator for the Liverpool School Board. 


E PHILIP & SON Fleet Street, London ; 49 and sz, South” 
GEQRG Cas e Biret, Liverpool. ? ; 





ready. 
OVARIOTOMY (Correspondence on), by 
the late Dr. Lawson Cape, M.D., oriy See Spencer Wells, RCS, 


and Mr. George R- Tesco, Hon tary, Society Abolition Vivi- 


Prce 
London: PICKERING ESSE fen AETA, and Mr. GEORGE R.. + 


Macclesfield. 


STUDIES in the THEORY of DESCENT. 


AUG WEIMAMY Professor in the University of Freiburg. 
e BLAI and Edited by RarmanL Manora, F.C.S., Secretary of 
the Entomological AT of London, With a Prefatory Notice by 
Per sented Darwin, F.R.S. 

ready, Part x. On the SEASONABLE DIMORPHISM of BUT- 
TERELIES, With 2 Coloured Plates. Price to Subscribers for the com- 
lete Work, 8s ‘Thi®Part contains Original Communications by Mr, W H. 
e EDWARDS, of @Coalburgh. ©The Subscription for, the Complete Work is 305. 
SAMPSON LOW, MARSTON, SEARLE & RIVINGTON, 

London ig SN Crown Buildings, 188, Fleet Street, E.C. 








' THE DUBLIN | UNIVERSITY PRESS SERIES. 
j 1 lesa ales 


Now ready, in ‘avo, with 33 Diagrama, price Iss, 


SIX LECTURES on PHYSICAL ‚GEẸO- 
GRAPHY By the Rev. SAMUEL HAUGHTON: FES. M.D. 
Dubl., D C L. Oxon, Fellow of Trn. Coll. and Prof. of: ae in the 
Univ. ‘of Dyblin, oo. 

London: LONGMANS, GREEN: ‘& CO, a, 

i _  Dublm: HODGES, FOSTER, & FIGGIS. - 


——ae 





Royal 8vo, cloth Price ros. 6d. 4 
' THE: COBHAM JOURNALS. 
Abstracts and Summaries of Metsaro log al and Phenologwal Observations 


MISS CAROLINE MOLESWORTH 


at Cobham, Surrey, in tho Years z825 a 1850; with Introduétion, Tables, 
Cas 
“ELEANOR A ORMEROD, FNS, 
+ Author of “Reports on Injurious Insects,” &c. 


London: EDWARD STANFORD, 55, Charing Cross, S.W. 


Recently published, with z7 Plates, gto, Cloth, price £2 as. 


AURORE; their Characters and Spectra. 
By J. RAND CAPRON, F,RAS 


Pan I.—THE AURORA‘AND ITS CHARACTERS. 
Part L.—THE SPECTRUM OF THE AURORA. 


London: E. & F. N. SPON, 46, Charing Cross, 
ar PES Par SE Saree TT a 
quien: 

The RISE and, DEVELOPMENT. of “OR. 
GANIC CHEMISTRY. By C. SCHORLEMMER, FR: ‘S, Pro- 
fessor of Organic Chemistry in the Owens College, Manchéstèp: 

“We cordially-recommend Mr. Schorlemmer’s admirable ttile Work to all 

students of chemistry, both young and old™’—Academy, r 

London : SIMPKIN, MARSHALL 
- Manchester: J. E, CORNISH. 


MINERALOGY AND GEOLOGY. 
ELEMENTARY COLLECTIONS to illustrate the above Sciences at 
the following prices :— 


so Minerals, F osile, or or Bee in a Case with! Lock. 
and Key, sanfel y agranged 
ie 


go ‘do 
WN B.—These Collections obtained the ONLS Prize Medal for 
History Collections’at the’ Exhibition of 1872, 


BRYCE-WRIGHT, 
Mineralogist, and Expert in Gems.and Pretious Stones, 
- 9, GREAT RUSSELL STREET, LONDON, W.C. 





Sue Ju- 


L, & CO. 





ane 


T dosa. 


x 
a 
4 

Natural 


New Volume of f“ Nature Series.” - 


DEGENERATION:: A 


CHAPTER: : IN DAR- 


. ’ WINISM, ‘By Professor E. RAY LANKESTER, F.R.S. Illustrated. “Crown 8vo. a Far 7 
shades eR Nt ba = tas aye 
4 . MACMILLAN RA CO., LONDON. a . 
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Ge ee ae tes CONDUCTORS. 


+ To the Colonics: Unite 


all places within the Postal Union :— 
Yetrly . oe ww a a 508, 64, 
Half-yedtly are eee 15s. 6d, 
Quarter! 


8s, 
Office? 2 29, Bedford Street, Strand. 


DIARY OF SOCIETIES. 


LONDON 
THURSDAY, MAY 13 
Roya aes at 430.--On the Chemical Composition of Aleurone 
Grains: S. H. Vines.—Notice of Further Experimental Researches on 
Sethe Tauieneo of the Excitatory Process in the Ventricle of the Heart 
of the Frog: Dr. enon, F.R.S , and F. J. M. Page —Some Obser- 
pune Ferments ‘of the Pancrens and small Intestine: 





H T Brownand J Heron.—A Pro Account of the Reduction of 
Observations on Strained Material, den Jars, and Voltameters: Profs 
Ayrton and Perry.—On the Ova of the Echidna Aystrix: Prof. Owen, 


ERS, 
alae en Secmry, at 8.—On Cremonian Congruences: Dr Hirst, 
F.R S On some Statical and Kinematical Theorems: Prof Minchin — 
Paper k4 oo Cayley, F R S.—On Binomial Biordinals. Sir James 


e FRIDAY, May 14 
ROYAL INSTITUTION, at 9.—Social Democracy in Germany: Lord Reay. 
ASTRONOMICAL SOCIETY, at 8. 
Socrzty or Aarts, at 8.—China and the Chinese: A. T. de la Couperie 
QUEKETT Miceoscoricar CLUB, at 8. 
SATURDAY, May 15. 
ROYAL INSTITUTION, at 3.—Dramatists before Shakespsare: Prof. Morley. 
TUESDAY, Mar 18. 
American Political Ideas: Mr Fiske. 
adagascar: Rev. James Sibree, Jun. 
WEDNESDAY, MAY 19 
M ETXOROLOGICAL SOCIETY, at 7.—Variations in the Barometric oat of 
* the Lower Atmospheric Strata im India: Prof. E. Douglas Archibald, 
M A.—Winds an Weather experienced in the North Atlantic, between 
lats. 30° and 50° during February and March, 1880: Charles Hardmg — 
On the Meteorology of Mozufferpore, Tichoot, for the year 1879: Charles 
N. Pearson. 
Croypon MICROSCOPICAL CLUB, at 8.30. 
Society or Axts, at 8.—Trade Routes between England, Norway, and 
Siberia. Lieut. Temple. 
THURSDAY, May 20. 


Curpsocan Socrery, at 8—On the Oxidation of Peaty Matter: Lucy 
Bolo and Dr. É. Frankland.—Discussion on Dr. Tidy’s paper on River 
‘ater, 
ROTAL INSTITUTION, at 3 Buddhist Sacred Books: T. W. R Davids. 
Socer OF ARTS, at 8.—Recent Advances in Photography: Capt. Abney. 


FRIDAY, May at. 
Rovat INSTITUTION, at g Electriclty zs transitu: Dr. W. Spottiswoode. 


SATURDAY, MAY a2 
Roya Deer TION; at 3—The Dramatists before Shakespeare: Prof. H. 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


INTENSITY’ COIL MAKER. 
poa 
PRICE LIST, FOUR STAMPS. 
SIDMOUTH _ STREET, LONDON, 


° ~ OTTO WOLTERS, 


$3, UP. MARYLEBONE ST., PORTLAND PL, LONDON, W. 
MANUFACTURER OF 


ANALYTICAL AND BULLION BALANCES. , 


ROYAL INSTITUTION, at 
OF ARTS, at 3 








55» W.C. 


SPECIALITY — ° 


The New Improved Short-beamed Analytical Balances, 
PATRONISED BY THE UNIVERSITY or SYDNEY. 


A Description explajning the principle of these Balances post free on 
pplication. 


States, the Continent, and |! 


| powers, 





NEWALL & CO’8 `. 
“PATENT COPPER LIGHTNING CONDUCTOR, 


Pista ail kinds of Buildinga aod Sh; in all parts of the world 
SUCCESS, 18 spears i most Effective, and 
Cheapest Con ctor erei ofred to the pb di 
t 1s simple in its application, no msulat being required, an t costs 
only one ailing per fot for the standard sian, whch sso ay r storm. 


R. 8. NEWALL & 00., 230, 3o STRAND 
RLOO ‘Soap LIVERPOOL. 
3 ANDERSTON QUAY, GLASGOW. 


MANUFAOTORY—GATESHEAD-ON-TYNE. 


ADAM HILGER, 


Scientific Instrument Maker to the Royal Observatories 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, otsdam, &c., C. 


192, TOTTENHAM COURT ROAD, LONDON. 


Direct Vision Spectroscopes with adjustable slit and high dispersive 
in Brass Case for waistcoat pocket, pri prce AE Tage Ditto, large dres, sa and 
a rennes e enden, 


from £8 xos. Ditto with a Prisms and divided aai toma from £15. Half Posm 
jpectroscopes Brims of 60°, 

on P Brass Stands with Universal motion, compi complete in case, price from £40. 

Hilger’s Variable Power Prism for ctral Analyses, with 

from 1° to 10°, from 26 Ho 








NOTICE OF REMCWAE 
JAMES HOW & CO. 


SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON 8ST., LONDON 


(LATE or 5, St. BERDE ST., AND 2, Foster Lane). 
HOW'S STUDENT'S MICROSCOPE. HOW’S MICROSCOPE LAMP, 
Rock Sections and other Objects for the Microscope. 


NOW READY: 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Lilustrated with x,600 Woodcuts. 
Most Complde agd Cheapest List of Apparatus, 
JOHN J. GRIFFIN and SONS, 22, GARRICK STREET, 
LONDON, W.E 


FOR ARTISTS, ANGLERS, 
TRAVELLERS, &e. ° 


PORTER'S VEIL SPECTACLES (REGISTERED). 


leto Protection for the Face and N against the Sings oE 
Meigen n Mosquitoes, and all Fles; also againgt se Buy and S lare, 


Price, fres by post on receipt of P.O. Order, ays. 
ete 


. CARY, 








OPTICIAN BY SPECIAL “APPOINTMENT TO THE øe 


ADMIRALTY, WAR OFEICE, &e., &C., 
181, STRAND, LONDON. 
ESTABLISHED OVER 180 Nice 
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STEINHEIL’S 
“APLANATISCHE LOUPEN” 


NEW COMBINED ACHROMATIC TRIPLET 
MAGNIFYING LENSES, 
hg MOUNTED FOR THE POCKET. 

These Lenses are constructed so as to be used at a great Focal Distance from 
the Object, and they give marvellous definition over the whole field. 
LINEAR MAGNIFYING POWERS, s}, 8, 12, 16, AND 24 TIMES. 
Prices, 18s. for first-mentioned Power, and 15s. each the four last. 

Per post, Sixpence extra. 

Nors —For all Microscopic Examinations they are found to be the most 
perfect Sapte eee extant, 


Sore 
MURRAY & HEATH, 69, Sern armyn Street, London, 8. W. 
J. ORME & GO. 


(ate M. JACKSON & CO.) 
MANUFACTURERS AND IMPORTEKS OF 


SCIENTIFIC APPARATUS 


AND 
CHEMICALS. 
SOLE AGENTS FOR HICKLEw’s PATENT TELEPHONES, ° 
Price 50s, per Pair, Cash with Order, ` 
Price Lists sent on receipt of Three Stamps for Postage, 
For Trade Terms inclose Business Card, 


65, BARBICAN, LONDON, E.C. 
LONDON CLAY FOSSILS. 


PEE nee SOLID FLAME BURNER. 


The most perfect 
a er 
or all purposes, 
are 
ease boil an e 
or melt half a 
hun dredweight 
dim an iron 
a por Te will boil 
r If a gallon of 
water ın a flat 
copper kettle in 
sx minutes, or 
melt 5 Ibs lead 
in an mon ladle 
in the same hme. 
Price, in galvanised iron, 4s. 6a ; Nickel plated, 5s. 
It can be made at a low cost, of any shape, size, or power 
New and Enlarged List of Gas and Petroleum Heating Burners, F 
Furnaces, Hot and Cold Blast Blowpipes, Ingot Moulds, Foot and and 
Blowers, &c. Price 3d. free by past. 


THOS, FLETCHER, 4 & 6, Museum Street, Warrington. 


DARTON’S COMBINED 
CLOCK-BAROMETER, 
~ In carved oak frame. 


Clock has jewelled s*day Movement, and will go 
in any position, Aneroid is of the best finish, and 
guaranteed accurate. Sent safely packed on receipt 
£ i ro. oua for sos., or with carved Thermometer 


vsti Day and Night Thermometer, in 
Case, with Magnet for outdoor purposes, 























Jop pad eac 
AV New fitustrated List of various Designs in Clock- 
i Barometers ond Thermometers, post free on applica- 
tion. 


°: The Trade supplied, 
e F. DARTON & CO., 
"45, St. John Street, West Smithfield. 


ah aM ewe eae LE A, vp ian 
Is a Cegtain Cur for ab Disgrders of the SANES, STOMACH 
AND BOWELS, A Great PURIFIER of the BLOOD; a 
Powerful Invigorat#r of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled df Female Complaints, 


EAGLE INSURANGE COMPANY, 
79, PALL MALL. s š 
ale Lrvas@ouzy. | ESTABLISHED x07. x 


Accumulated Fh æ s o me 35043542 
pen a Subsenbed Cimi oF more hani ia m 1,500,000 
, Prospectuses, a orms ma at Office, or from anye 
fs the he Coma y s Agents, post free. š . 
GEORGE HUMPHREYS, Actuary Secretary. 


MICROSCOPES and 
BALANCES as made by 
W. STONE, 

44, Gloncester Street, Holborn 
(Late Maker to an eminent firm), are the 
best and cheapest. Try his 25s Box 
BALANC. warranted k to turn to ONE- 
es H LOr A GRAIN.. or gos. 


ot Micro Misr or Balai 
ee 


THE SCIOPTICON 


CA TALOGUES FREE. 


THE SCIOPTICON COMPANY, 


157s 
GREAT 


d PORTLAND 
STREET, 
LONDON, W. 


DOLLOND, 


1, Ludgate Hill, St. Paul’s Churchyard. 


ESTABLISHED 31750 
Manufacturer of Astronomical and Terrestrial 
TELESCOPES. 


THE " Be one ASTRONOMICAL 
With 3-inch clear aperture. Corhplete, £7 175. 6d. 
N.B —These bse oe have been introduced to meet the 
wants of those wishing to purchase Instruments of eacellent 
quality optically, while the exterior is sound and good, with- 
out the cost of igh finish 
The New Short-length Mercurial Barometer and Thermo- 
meter combined, price 153%., particulars of wh.ch will be 
gent post on application. 


ERYS GOLD MEDAL, 
PARIS EXHIBITION. 
CO CO Jo Packen and, Tina; Pure 
A. oa 0 super- 
fuon dil extracted, 





















a nd 


“Tf properly , there is no nicer 
or more wholesome aradon of i 
cocoa.” — Food, Wa and Air, 
edited by Dr. Hassall, 


J. & FRY & SONS, Bristol and London, 


s. G. TISLEY & Co, 


OPTICIANS, 
172, BROMPTON ROAD, S.W. 
(Close to South Kensington Museum) 


THE PHONEIDOSCOPE i 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
@ action of Sonorous Vitrations. 


B Visible; demonstration of tha Vibratory and Moleca? Monon: of q 
oe Telephone P 


* The PHONEIDOSCOPE, with 3 ee Bottie of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, tos. 6d. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
xS. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 

TELEPHONIC ELECTRICITY. Materials supplicA for experi- 

mental purposes. 
Price Lists ef Electrical and Acoustic Apparatus, with Drawings and 

Description of the Harmanograph, Pest Free, ad. 
e 
e - 
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Messrs. MACMILLAN & Co’s PRIMERS. 


e 
UPWARDS OF ONE MILLION OF THESE PRIMERS HAVE BEEN SOLD. 


» | SCIENCE 


PRIMERS. . f 


: UNDER THE JOINT EDITORSHIP OF 
PROFESSORS HUXLEY; ROSCOE, AND BALFOUR STEWART. 


In 18mo, cloth, with Illustrations, price 1s. each, ° 


INTRODUCTORY PRIMER. By Professor Huxıey, F.R.S. 


CHEMISTRY. By H. E.- Roscor, 
_ E.R.S., Professor: of Chemistry, Owens College, Man- 
chester. With Questions. 


PHYSICS? By Bazrour STEWART, 


F.R S., Professor of sete oe Owens College, 
Manchester. With Questi 


GEOLOGY. 
F.R.S., Professor of Geology, Edinburgh. 


By. canis Ces 


[This day. 


PHYSIOLOGY. By Micnazy FOSTER, 
M.D., F.R.S. 


ASTRONOMY. By J. N, Lockyer, 
F.R.S. 


BOTANY. By Sir J. D. Hooxzr, 
- K.C S.L, C.B., F.K.S. 


LOGIC. By Srantey Jevons, LL.D., 
F.R. Sa EA of Political Economy, University College, 
Lon 


PHYSICAL GEOGRAPHY. By- Prof. POLITICAL ECONOMY. By Prof. 


GEIKIE, F.R.S. With Questions, 


JEVONS, F.R.S. 


* Others in preparation. 


HISTORY AND “LITERATURE PRIMERS 


“ EDITED BY 


JOHN RICHARD GREEN, l 
AUTHOR OF “A SHORT HISTORY OF THE ENGLISH PEOPLE? ` 


In 18mo, cloth, price Is. each, = 


HOMER. By the Right Hon. W. E. 
GLADSTONE, M.P. 


ENGLISH GRAMMAR. By the Rev. 


R. MORRIS, LL.D. 


ROME. By thé Rev. M. CREIGHTON, 
M.A. With Maps. 


GREECE. By C. A. Fyrre, M.A. With 
Maps. 


ENGLISH LITERATURE. By the 


Rev. STOPFORD BROOKE, M.A, 


EUROPE. By E. A. Freeman, D.C.L., 
LL.D., M.A. With Maps. 


GREEK ANTIQUITIES. 


MAHAFFY, M.A. Ilustrated 


By J. P. 


‘ A. S. WILKINS, Illustrated. 


CLASSICAL GEOGRAPHY. By H. 
F. TOZER, M.A. 


GEOGRAPHY. 
F.R.G.S. With Maps. 


CHILDREN’S TREASURY of LYRI- 
CAL SEA a F. T. PALGRAVE, In Two 
Parts, ea Is, 


SHAKSPERE. By Prof. Downen. `. 

PHILOLOGY. By J. Pers, M.A. 

GREEK LITERATURE. Py ere 
JEBB, M.A. 


ENGLISH GRAMMAR EXERCISES. 
By R. MORRIS, LL.D., and H. C. BOWEN, M.A. , 


ENGLISH COMPOSIPION. ‘Bý Prof 
NICHOL. 


By GEORGE Grove, 


With Maps. 


ROMAN ANTIQUITIES. By Prof. FRANCE. By aa oe N Mose: 


*,* Others in prefgration$ 


e 9° -. e 


MACMILLAN & CO., BEDFORD STREET, STRAND, W.@. * . 


e 


xvi Wid TORE | oh (May: 13, apse 


- RAPID. PHOTOGRAPHY. i 


The « ENGINEER'S ” Set of Photographic Apparatus to take pictures, 6p X 44, for £9 ros. The 

‘‘ DRAWING-ROOM ”. Set, to:take pictures. 5.x. 4, for £10.58. : ‘These Sets. aré -complete with Swan’s, 

Sensitive Plates, the necessary "Solutions, and Instructions. Swan's Plates areeso easy ‘and, simple to” 

marfipulate, that any intelligent. youth can almost immediately take the most’ exquisite photographs, without 

staining the hands or poisonous chemicals. These and other Sets, viz., the,“ TOUREST,” £5 158, 
and the “ euGEe ” £3 55. together with every. requisite | for- photographic tork, supplied by 


- MAWSON AND: SWAN, 


Importers of, and Dealérs in, Chemical, Electrical, Photographic, and Scientific 
Apparatus, - 


NEWCASTLE-ON--TYNE. 











è W:-L ADD & CO, 
SCIENTIFIC INSTRUMENT : MANUFACTURERS, 
(By -Appointment-to-the Royal Institution of Great Britain), 
Ii AND 12, BEAK STREET, REGENT STREET, W. 


IMPROVEDVHOLT@ELECTRICAL MACHINES, with 4 to 24 Plates.,, Immediately, available,in any condition of the atmosphere, 
-LADD'S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use. 


_ Physical Apparatus of every Description. 
" ILLUSTRATED -CATALOGUE, SIXPENCE, 





PATERSON’S APPARATUS- FOR LECTURES AND SCIENCE CLASSES. 
Ney fi of AUPARATUS, LANTERNS nt LANTERY SIDES te SENTIEIC LECTOREN, bens i Patt 

| Stemens and Gramme Dynamo Machines and Lam for hire. 

= a oe crc uine hatte 


EDWARD PATERSON, 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 
3, BEDFORD COURT, COVENT.GARDEN, LONDON., .STEAM WORKS—GRAY’S INN ROAD. 
IMustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. Ditto, Electric Signals, Part 2, post free, 6 Stamps, 


NOTICE OF REMOVAL.—On and after May Ist, 1880, our business will be removed to 76, Little Britain, E.C. 





This day, in crown 8vo, price 3s. 6d. 


“THE CARE OF THE INSANE AND THEIR 
ee CONTROL. By J. €. BUCKNILL, .M.D., F.R.S., late. Lord Chancellors Visitor of 


MACMILLAN AND CO., LONDON. 


Just published,. in 8yo, price 145. 


OUR: AUSTRALIAN COUSINS.. 


ay a JAMES INGLIS (Maori) Author of “ Sport and Work in Nepaul.” . 
Toalete C MACMILLAN, AND CO., LONDON. 





Just published in crown 8vo, price 3sa 6a. ° 


THE: SKPES AND. WEATHER FORECASTS 





= ‘OF ARATUS. *Translated with Notes by E. “Poste, M.A., Oriel College, Oxford. 
a aie MACMILLAN’ AND CO., LONDON. * : 
Printet by R. Cfay, Sons, AND TAYLOR, at 7 and 8, Bread Street Hil, Queen Victoria Siteet, in the City of London, snd published by 
. cree AND €o.. 29 and 30, Bedford Street, ‘Covent Garden. —Tuurspsy, Mayes3, 1880. © 
a % + r e .4 
ry g . ° è 
e s M » . 








A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“To the solid ground 
Of Nature trusts the mind whick builds for aye.”’—WoxDSwoRTH 
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ROYAL GEOGRAPHICAL SOCIETY. BROWNING’S BINOCULARS. 


The ANNIVERSARY MEETING will be held (by permission of the 
Chancellor and Senate) in the Hall of the Univer of sndon, Burlington 
Gardens, on MONDAY, May gist, at 2 p m , the Right Hon. the EARL or 
NORTHBROOK, GCSI, President, in the Char. 

The DINNER will take place at Wils’s Rooms, King Street, St. 

ames’s, at a quarter-past Seven on the same day, Rear-Admiral His Royal 
ighness the Duxz or EDINBURGH, KG, K.T., &c , Honorary Presi- 
dent, in the Chair. 

Dinner Charge, ats., payable at the door; or Tickets may be had and 
Places taken at 1, Savile Row, Burlgton Gardens, W., up to noon on 

Saturday, May 2o°h $ 
* The Friends of Fellows are admissible to the Dinner. g 





UNIVERSITY COLLEGE, LONDON. 


The PROFESSORSHIP OF MATHEMATICS will be vacant at the 
end of the present Session Application for the appointment will be received 


on îr before Timè and, at the Office of the College, where further information | Tg “Panergetic ” Opera, Field, and Race Glass, 
A AE TALFOURD ELY, NLA, Secretary. For general use, brilliant light, extensive field of mew, 
and sharp definition. 


LINNEAN SOCIETY, Burlington House, gene out figures with marvellous distinctness, and has a very large 
Piccadilly, London, 13th May, 1880 ~The ANNIVERSARY MEET- of view, and so many advantages over the other inoculars 
ING of the Tanneani ociety of London will be held here, on MON. | bave seen, that we confidently award very high praise indeed. 




















AY, the of this Month, at Three o'Clock precisely, for the Popular Science Review, 
lection of a cil and Officers for the ensuing year PRICE £4 r08., £5 108., and £6 108. A 
ia FREDERICK CURREY, Secretary. JELUSTRATED LIST FREE BY POST. 
JOHN BROWNING, > 
ROYAL P OLYTECHNIC.—CLASSES for Optical and Physical Instriment Maker to H M. Goverautent, 
© preparation r Universi xaminations, 
direction of EDWARD B. AVELING DSc PLS Pon tha 63, STRAND, LONDON, W.C. 
versity Matriculation, zst and and B.Sc., Preli Sclentific 2 
Botany, Physiology, Chemistry. All the work TO CURATORS AND OTHERS.—W. H. 
SHRUBSOLE, F.G S., Sheerness-on-Sea, offers for Sale, together or 
HOFWYL SCHOOL, HOFWYL, near separately, a number of very choice and some unique specimens from 
BERNE, SWITZERLAND, founded by EMANUEL DE FEL- the London Clay, including Chelonia, Crocodilus, Paleopigs, Argil- 
LENBERG, offers sound instruction in the ancient, but especially in larıus longipennts, Aturia sic-zac, Fish Crania, &c., & inspec- 
the modern, languages, mathematics, and natural sciences. tion is invited? 





For Prospectus and further particulars apply to Dr. Lorn Se 
LL.D , 26, Belnzo Park Gardens, London N.W., or to tho Head Maser, | THIN GLASS FOR MICROSCOPIC 
Mr. A. F. AnpreseN, Hofwyl, „MOUNTING, of best qualit. as p 6d, per ounce; Sqwares, 











2s. gd. ; post ad, extra ; lips, 5s. per gross: also 

NEW ATHÊNÆUM CLUB, 26, Suffolk | — siher Mounting Materiais and Objects prepared for moubting.—CHAS, 

Street, Pall Mall, S.W., for Members of Scientific Societies and PETIT, 151, High Street, Stoke Newington, N. 
e Graduates of Univermties. Limited to 1,000 Members. Tho fourth 
ne Menhs $o com lete the Club ere now being admitted. MINERALOGY ANÐ GEOLOGY, ° 

umber of Mem » 1880, 931. 

a LOGAN L@BLEY, Secretary. COLLECTIONS OF e0 SPECIMENS IN CARNETS, 
DIFFRACTION GRATINGS Specially adapted for Students and Teachers, price f2s, 
i 


. Smale? Collections at same rate. These Collections are used with success 
Ruled with Mr. L. M. Rutherfurd’s engine, on Speculum Metal; of tw® | by nearly all geological science teaghera ın the United’ Kingdom. Sungle,, n 
sizes, about x inch and rf inches aquare of ruled surface, with 17,296 lines | Specimens and every requisite of . 


perinch. Price rg and 4a Dollars, sent post paid. $ e JAMES R. GREGORY, 


° 
` Sopas - Geologists’ Repository and Museum, 88, Charlotte Street, Fijgroy Square. 
D. C, CHAPMAN, See new Lists of Collections, new List of Appagatus, Be. Established za 
173, SECOND AVENUE, NEW YORK, U.S.A years in London. - i 
(a . ý 
è ’ 
. b a 
. e . 
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: MICROSCOPIC OBJECTS 
Of superlative perfection, illustrating Histology, and every branch of Micro- 
“ scopy. Catalogue post free and gratis on application. 


PARIS UNIVERSAL EXHIBITION, 1878, 
i Prise Medal awarded for Excellence, Variety, &*. 
EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


MINERALOGY’ AND GEOLOGY. 
i Minerals for Chemical Pu 


dust received, the followin rposes '— 
HO MİTE, RUTI E, ZIRCON, BERYL, ALLANITE, CO- 
LUMBITE, WITHERITE, CERITE, EUXENITE, THORITE, 


T 
terminated), GROSSULAR, ZIR@JN, MICROLINE, NATIVE PLA- 
INUM OUS GARNET, GREEN 
WAVELLITE, CERUSSITE, NATIVE MERCURY, SODALITE, 
PROUSTIT , 
BLOWPIPE CASES AND OTHER APPARATUS. 
COLLECTIONS FOR STUDENT OR TEACHER, from £2 as, 
ELEMENTARY COLLECTIONS, from 4s. 
Catalogues free. 


SAMUEL HENSON, 
27'> (Late 1134), STRAND, LONDON, W.C. 


VOLCANIC BOMBS, ` 


INTERESTING LAVAS & MINERALS, 
FROM 
VESUVIUS, SOMMA, OLIBANO, PIANURA, AND 
SOLFATARA, 








THOMAS J. DOWNING (Geologist, &c.), 
38, WHISKIN STREET, EC, LONDON. 


THOMAS D. RUSSELL'S 
NATURAL HISTORY STORES, 


48, ESSEX STREET, STRAND, WC. 
p otadents and others a ibe to inspect me Collections of Prish and 
oreign Shells, Corals, Zoophytes, Annel Crustacea, oderms, 
Minerals, Fossils, Rock S ens, Microscopic Objects, &c. 

Cabinets, Geologist’s Glass Capped Boxes, Card Trays, 
Tablets, Glass Slips, Micro- Thin Class, Canada Marine Glue, an 
other requisites for the Geologist and Microscopist. 

Catalogues Post Free. 


MINERALOGY AND GEOLOGY. 


ELEMENTARY COLLECTIONS to illustrate the above Sciences at 
the following prices s— 
5o Minerals, Fossils, or Rocks, in Maho, Case with Lock 
and Key, scientifically arranged.: pitied Pay i ow 
100 O. O. 


500 do, do. do. í 
N.B —These Collections obtained the ONLY Prize Medal for Natural 
History Collections at the Exhibition of 1872. 
BRYCE-WRIGHT, 
Mineralogist, and Experi in Gems and Precious Stones, 
9, GREAT RUSSELL STRERT. LONDON., W.C. 


THE “HANSA” 
PublifMed since 1864 in Hamburg, is the only independent professional 
pper in y, dedicated exclusively SA Objects. Essays, 
Lupe Reviews Ri 


, Advertisements. Strict eye kept upon the deve- 
dpa Maritime Affairs in every respect. Every second Sunday one 
umber in gto at least ; frequent supplements and drawings, Subscription 
many time; preceding numbers of the year furnished subsequently. Price 
xas. for twelve months. Advertisements 4d. a line, widely spread by this 
paper ; considerable patiment for 3, 6, 12 months insertion. Business 
Office: Aug. Meyer And Dieckmann, Hamburg, Alterwall, 98. Edited by 
W. v. Frespen, M.R., Hamburg, Alexansler Street, 8. 


: THE BREWERS’ GUARDIAN: 


A Forlaight! Paper devoted to the Protection of Brewers’ Interests, 
icensing, Legal, and Parliamentary Matters, e 





dO. vee 











Review or THE AALT ann Hop TRADES; axp Wixg anp Sbinit TRADE 
e 


CORD. 
TheOrgan of the Country Brewers. A 

‘The Brewers’ Guardiagy is lished on the evenings of ev. te 
Tueedhy, and ıs fhe only Pen ea connected with brewing won ; 
Subscription, 16s, 6d, per annum, post free, dating from any quarter-day, 

Single Copies Ts. ench. Registered for transmission abroad. 

Offices—s, Bond Court, Walbrogk, Londen, E. 
e 
e e 
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LIVING SPECIMENS FOR, THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIST’S and NATURALISTS 
STUDIO, 17, ANN ET, BIRMINGHAM. f 
T B has last week sent to his subscribers specimens of the grouped 
Rotfer, Conochilus volvox, with drawing and description. He has also sent 
out Elvers (the young of the common el), and severdi species of Polyzad? 
Rotifera, and Infusona. . | 
_ Wee announcements will be made in this place of grganisms T. B. 
is supplying. . 


— 
Specimen Tube, One Shilling, post-free. 
Twenty-six Tules in course of Six Months for*Subscription of £1 1%. 
Price List of Specimens on application, with stamped addressed envelope. 
Hints on the Preservation and Examination of Living Objects, 3d 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence. Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by J. W. Doveras, R. McLacuuan, F R.S., E. C. Rye, F Z.S, 
and H. T SrarnTtON, F.ReS 

‘Lhis Magezine, commenced in 1864, contains standard articles and notes 
on all subjects c-nnected with Entomology, and espec.ally on the Insects of 
the Bnitish Isles 

Subsersp'ion—Six Shillings per Volume, post free. The volumes com 
mence with the June number in each year 

Vols I. toV. (strongly bound in cloth) may be obtaiged by purchasers of 
the entire set to date, at the increased price of ror cach; the succeeding 
vols. may be had separately or together, at 7. each. 

London: JOHN VAN VOORST, 1, Paternoster Row 
N B.—Commun'cations, &c., should be sent to the Editors at the above 





au 





n On the xst of every Month. 
TRIMEN’S JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
New Series. Edited by Jamus Brirren, F.L S, Bntish Museum, 
Conterxts.—Onginal Articles by leading Botanists —Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.— Botanical News.— 
Proceedings of Societies 
Prce ts. 3d. Subscription for One Year, payable in advance, ras. 
London: WEST, NEWMAN, & CO.. 54, Hatton Garden, E.C 


Now ready, price 31 6¢., Part IX. of 
BRAIN: 
A QUARTERLY JOURNAL OF NEUROLOGY. 


EDITED BY 7 

. C BUCKNILL, M D., F.R S, J. CRICHTON-BROWNE, M.D, 

D., D. FERRIER, M.D AR SAND J. HUGHLINGS-JACKSON, 
-D.. F.R.S. 





Contents. 
ORIGINAL ÅRTICLES — 
AT the Neurotic Theory of Gout. By Dyce Duckworth, M.D. 
The Cond.tions of the Unipolar Stimulation in Physiology and Therapeu- 
tics By A. de Watteville, M A., B Sc. 
The Anatomy and Physiology of the Chorda Tympani Nerve. By 
Horatio R. Bigelow, M.D. 
On the Paralysis wh ch results from Angular Curvature of the Spine. By 
John Duncan, M. 
On some Varieties of Cervical Paraplegia. By Thomas Buzzard, M.D. 
Distribution of the Arter.es of the Spinal Cord. By James Ross, M.D. 
Critica Digests AND Notices oF Booxs:— 
Nothnagel on the Regional Diagnosis of Diseases of the Brain. By D., 
Ferrier, M.D 
Huxley on the Crayfish. An Introduction to the Study of Zoology. By 
F. Jeffrey Bell 


Govers on Pseudo-hypertropluc Musculae Paralysis. By Robert Saundby, 


The Index Medicus 
Moms cn Skin Diseases. 
CLINICAL CASES '— enn Lr 
Arrest of perelopment in the Left Upper Limb, ia association with an 


extremely small Right Ascending Parietal Convoluteo By H. Charl- 
ton Bastian, M.D , F R.S , and Y Horsley. 
Case of Nerve-Sphtting By S n-Aajor K. M'Leod, A M , M D. 
Cases of Inter-Cranial Tumeur. James Ross, 


M.D. 
Case of Alternate Hemiplegia, with Conjugate Deviation of the Eyes 
By panes M. McA! daw., M D . i te i 
onoplegia~Lamited Cortical Lesion of Opposite Hemusphere. 
Ry David Ferner, M.D, F R.S. 
ABSTRACTS OF BRITISH AND FOREIGN JOURNALS i~ 
Innervation des Vaisseaux Cutanés (Dustre et Morat). Etude sur la 
Phyiologic des Nerfs des Muscles Strids (Tschierew) By A. Waller, 


Primary  Athetosis (Gnauck) By W. J. Dodds, M D, D.Sc. bi 
Case Con: ing Cere d-ocalisation (Tamburini), Caizergue’s e 
of Cerebral L@cal-sation. “Lactic Acid’ as a Hypnotic. By W. W. 


Ireland. £ 

Relations of Brain, Mind, and Higher Nerve Function. By W. G 
Thompson, M D. 

Traumat c Insanity Bullet Wound of the Brain. By Robert Lawszn, 


M. B. 
NOTICE.—The current volume of ‘‘ Brin” i supplied to Subscribers 
post free for 14s. Any person wishingeto purchase the complete set will, on 


the payment of 34s, receive the two vols. already pu ed, and the 
parts of Vol, HI. as they appear. 
MACMILLAN & CO., London. 
e ® ° 
` 
. eo. 
e . 
e 
. e . e 
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CLARENDON PRESS PUBLICATIONS. 


VESUVIUS. By Prof. Ruritirs, F.R.S. With Maps 


and Illustrations. Ciown 8vo. Ics, 6d. 


CONTENTS—Vesuvius atgRest—In Action—In Eruption— 
In thë 19th Century—Characteristic Phenomena of the 
Eruptittns—Periods of Rest and Activiry—Form and Struc- 
ture—The Pilegrean Fjelds—Voleanic Ene: gy—Minerals 
——Lava and Ashes—General Views Leading to a Theory of 

. Volcane Exoitement—A ppengix—Index, ` 


“A work of high value both to the student and'to the tourist.” 
— Pall Ball Gazette. 

“ The various stages of the narative are made very intelligible 
to the reader by a great number of admiiable diawings and 
oe which exhibit with singular force and distinctness 
hoth the general effect of the whole scene and thespecial pheno- 
mena which Prof. Bhillips de-ites to ımpre:s upon us, It is an 
extremely interesting as well as a thorougbly scientific book.”— 
Guardian. 


GEOLOGY OF THE VALLEY OF THE 


THAMES! By JOHN PHILLIPS, M.A, F.R.S, 
Professor of Geology, Oxford, Wath Maps and numerous 
Illustrations, 8vo. ais, 


BRITISH BARROWS. A Record of the Examina- 
tion off Sepulehral Mounds in Parts of England. By 
W. GREENWELI,M A, F.S.A. With Description of 
Figures of Skulls, and Remarks on Prehistoric Cianio, by 
G. ROLLESTON, M.D., F.R.S. With numercus Ilustra- 
tions. 8yo, 255. 


A HANDBOOK OF DESCRIPTIVE ASTRO- 
NOMY. By G F, CHAMBERS, F.R.A.S. Wah 
aes Illustrations. Third Edition, Enlaged, Demy 
vo. s. 


LESSONS ON THERMODYNAMICS. ByR. E. 
BAYNES, M.A, Senor Stndent of Chii~t Church, Ox- 
ford, and Lee’s Reader in Physics. Crown 8yo. 75. 6d. 


AN ELEMENTARY TREATISE ON HEAT, with 
numerous Woodcnts and Diagamse. By BALFOUR 
STEWART, LL.D., F.R.S., Professor of Natmal Philo- 
sophy in the Owens College, Manchester, New Edition, 

Erta feap. Svo. 7s. 6d. 


CHEMISTRY FOR STUDENTS. Dy A. W. 
WILLIAMSON, Phil. Doc, F.R.S., Professor of Che- 
mistry, University College, London. New Edition. Extra 
fcap. 8vo. 85. Od. * 


EXERCISE IN PRACTICAL CHEMISTRY. By 
A. G. VERNON HARCOURT ALA, F.R.S., and H. G. 
MADAN, M.A. Seues I. Qualitative Exercises, New 
Edition. Crown Svo. 75. 6d. 


THE KINETIC THEORY, OF GASES. By .H. 
W. WATSON, M.A, formenly Fellow of Trinity College, 
Cambridge, 8¥0. 3°. 6d. 


Z TREATISE ON ELECTRICITY AND MAG- 
NETISM. By J. CLERK MAXWELL, M.A., F.R.S. 
2vols,, 8vo, I, 11s. 6d, ° m 


A TREATISE ON ACOUSTICS. By W. F, 


DONKIN, M.A., F.R.S., Savilan Piofessor of Astro®| 


nomy, Oxford, Crown vo. 7s. 6d. 


OXFORD : Printed at the CLARENDON Press, and published by 
MAcMILLAN & Co., London, Publishers to the University. 
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MR. HERBERT SPENCER’S NEW WORKS. 
* ‘Just published, Svo, cloth, 7s 
CEREMONIAL INSTITUTIONS. Being 


Part IV, of the PRINCIPLES OF SOCIOLOGY (the First Portion 
of Vol. I1), By HERBERT SPENCER. 


Also, 8vo, cloth, 8s. 
The DATA of ETHICS. Being the First 
Portion of the PRINCIPLES OF ETHICS, By HERBERT 


SPENCER. 
2 


THE DOCTRINE OF EVOLUTION. 
MR HERBERT SPENCER'S WORKS. 
FIRST PRINCIPLES, 16s * 


PRINCIPLES OF BIOLOGY 2vols 34¢. 
PRINCIPLES OF Pa¥CHOLOGY = 2 vu 4 
PRINCIPLES OF SOCIOL“GY Vel I. ars 


CEREMONIAL INSTITULIONS. 7s 
THE DATA OF ETHICS. 8s 

A Othe Works, 
SOCIAL STATICS 108 
EDUCATION 6s (Cheap Ed'ticn, 23. 6a) 
ESSAYS avuols. 14s 
ESSAYS (Third Senes) 8s. 


A Detailed List of Mr. Spencer’s Works may be had on application 


WILLIAMS & NORGATE 14, Henrietta Street Covent Garden, London; ' 
. 


and 20, South Frederick Street, Edinburgh 








NEW AND ENLARGED EDITION. 
Now ready, in crown 8vo, w.th Frontispiece, price ras 


HEAT a MODE of MOTION. By John 


TYNDALL, FRS,D.C.L., LL D., Prfes-r of Natural Philosoph 
inthe Royal Institutun of Great Bntain Sath Ediucn (Thirteent 
1 housand), thoroughly revised and augmented 


London: LONGMANS & CO é 


Pr.ce es 6d. 


The RISE and DEVELOPMENT of OR- 
GANIC CHEMISTRY. By C SCHORLEMMER. FRS, Pio 
fessor of Organic Chemistry ın the Owens College, Manchester. 

“We cordially recommend Mr Scherlemmer’s admirable little work to all 
students of chemistry, both young and old ’—Acadeny 
London: SIBIPKIN, MARSHALL, & CO. 
a Manchester J. E. CORNISH. 





Small 8vo, r24. 


ZOOLOGICAL CLASSIFICATION: A 
Handy Book of Reference, &c By FRANCIS P PASCOE, F.LS, 
&c. nd Edition, with Additions and a Glossary. 

a VAN VOORST, Paternoster Row 





LA SEMAINE FRANGAISE: a Weekly 
Newspaper and Review in the French Language, Politics, Literature. 
Science, Art, Vaneties, Notes Price 3d., through booksellers, and at 
the railway bookstalls. Office, 37, Southampton Street, Strand, wa 

LA SEMAINE FRANCAISE: Journal Française pour 
P Angleterre : Politique, Littérature, Saences, Arts, Vanétés, Nouvelles, 
et Notes. Un exemplare par la poste, 3}¢., en timbres poste Abonne- 
ment franco par la poste—un an, ISt. 2d., six mos. 75. ad. Pria 3d, chex 
tous les libraires et aux gares des chemins de fer On s’abonne aux 
bureanx, 37, Southampton Street, Strand, Londres, W.C. 

LA SEMAINE FRANÇAISE.—“ ‘La Semaine Fran- 
gaise’ has been brought out in London for the benefit of those English 
readers who may wish testudy contemporary French from all points of 
view, instead of confining ther reading to one particular Gallic print. 
It certainly merits success.” ic. 

LA SEMAINE FRANCAISE.—* Tte numbers before 
us are full of good things... . . It will be far better for mos any 

ed in Pans itself, We are much pleased 


one of the best papers publish 
all those 


with the character of it, and beheve it will be highly valued 
many honscholds where French is cultivated, ‘Lhe pnnting is well 
done.” —Qween, > 
TERNS OF SUBSCRIPTION ;—* sod 
Three months ses ee — oe — s me om 3O 
m ææ m pe w 77 


Twelve A m o om, e e ww I5 2 
P.O.O. payable to T. Spanswice, at King Street Covent Garden, W.C. 
Publishing Office, 37, Southampton®Street, Stmnd, W.C, e 


Extra fcap. 8vo, 3 6d. o 
METALS and their CHIEF INDUSTRIAL 
APPLICATIONS. By C. ALDER WRIGHT, Se., Lecturer on 
Chemistry in St. Mary’s Hospital, Medical-School. ith Tlustrations. 
a MACMILLAN & CO, LONDON. 
DIAMONDS AND OTHER PRECIOUS 


STONES. Scientific opinion givenas to GENUINEVES®S, PURITY, 
and VALUE —Bryce WRIGHT, oc, Great Rugsell Sese London, 








e 
e . 
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Now publishing, in Crown 8vo. Price as 6d each 


ENGLISH MEN OF LETTERS. 


Edited by JOHN MORLEY. 
e =," Upwards of 100,000 Vols. of this series have been sold. 


COWPER. By Gorawin Suite. Crown 8vo. 
_ 28. 6d, [Yet ready. 
CHAUCER. By Prof. A. W. Warp. Crown 
8vo. ar. Gd. . 
BUNYAN. By J. A; Froupg. Crown 8vo. 
6d. 


as. ° 
‘He has given us a real study of Bunyan’s life and character, and at the 
same time a real study of his books.” —A theneum. 


SOUTHEY. By Prof. Dowpen. 
2s 6d, 
“A truly scholarly and delightful monograph.”’—Z-ramainer. 


HAWTHORNE. By HENRY James. 
8vo. 2s 6d 
“He has madè aùrareful, conscientious, and even vivid literary portrait, 
mich as few of our own writers could have made.’’—New York Nation. Š 


MILTON. By Marx Parrison. Crown 8vo. 
6d, 


as 
“Mr Pattison’s achievement is deserving of high praise. He has pnt hfe 
into old facts, he has taken an impartial estimate of a great man whose name 
is too often used for purposes of poetry.” —Spectator 


JOHNSON. By Leste SrepHen. Crown 8vo. 
6d. 


as. 6d. 

“The new series opens well with Mr. Leslie Stephen’s sketch of Dr. 
Johnson. It could hardly have been done better, and it will convey to the 
readers for whom it is intended a juster estimate of Johnson than either of 
the two essays of Lord Macaulay "—Pall hla Gazette. 


SCOTT. By R.H.Hurron. Crown 8vo. 2s. 6d. 
“Wo could not wish for a more suggestive introduction to Scott and his 
poems and novels.” —Hrasiner. 


GIBBON. By J. C. Morison. 
6d 


as. r 
“As a clear, thoughtful, and attractive record of the life and works of 
me greatest among the world’s historans, it deserves the highest piaise,””— 

AMIE, 


SHELLEY. By J. A. Syxonps. Crown 8vo. 
6a. 


as 6d. 
“The lovers of this great poet are to be congratulated at having at their 
command so fresh, clear, and intelligent a presentment of the subject, 
written by & man of adequate and wide culture.’’—A thenenm. 


HUME. By Prof. Huxizy, F.R.S. Crown 8vo. 


2s 6d. 
“Tt may fairly be said that no one now living could have expounded 
Hume with more sympathy or with equal perspicuity "—A tenn ui. 


GOLDSMITH. By Wiis Brack Ciown 8vo. 


2s. 6d. 

“ Mr. Black brings‘a fine sympathy and taste to bear in his criticism of 
Goldsmith’s writmgs, as well as his sketch of the incidents of his hfe.’— 
Athenen, 

2s. 6d. 


DEFOE. By W. Minto. Crown 8vo. 
“By, Mainto’s book is careful and accurate in all that is stated, and 


faithful in all that it suggests, It will repay reading more than once.”’— 
Atheneum, 


BURNS. By Principal SHAIRP. Crown 8vo. 


at, 6d. 
“It wimpossible to desire fairer criticisms than Principal Shairp’s on 
Burns’s’poetry . . . None of the series has given a truer estimate either of 
character or of genius this volume,”’—Sgectator. 


SPENSER. By the Very Rev. the DEAN oF ST. 


Pau's., Crown 8o. es 
“Dr. Church is master of his subject, and writes always with good 
tasie.”’— Academy. ©@ 7 


‘THACKERAY. “By ANTHONY TROLLOPE, Crown 


Bvo es. 6d 
“Mr. TPollopa’ sketch is excellently adapted to fulfil the purpose of th 
series in which it appears.” =A thenaum, p £ i 


BURKE.” By Joun Mgrtey. Crown 8vo. 2s. 6d. 


“t It is no disparagement to the literary studies already published in this 
admirable series to say that pone of them have surpassed? while ty have 
equalled, this volume on Burte.”-8Brilish Quarterly Review. 


° e . Others in Preparation. 
* MACMILLAN AND CO., LONDON. 


Crown 8vo. 


Crown 


Ciown 8yo. 
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Just Published: free by past for One Stamp. 


The Natural Histoay*and Scientific 


Book Circular, No. 40, coytaining important works @n . š 


English’ Botany : 


The Botany of the English Colones Americe, and®India , Horticulture 
and Economic Botany. . 


W. WESLEY, 28, Essex Street, Strand. g 
e 
e uu 
1” Just Published A free by post for Oge Stamp 


The Natural History and Scientific ` 


Book Circular, No. 41, containing important works on 


Entomology: 
Arachnida, Coleoptera, Diptera, Hemiptera, Hymenoptera, Lepidoptera, 
Neuroptera, "and Orthoptera 


W, WESLEY, 28, Essea Street, Strand. 


In One Volume, Elephant folio, price 44. 
Colorado, Geological and Geographical 


Government Survey Atlas 


of Colorado and portions of adjacent Tentory, By F. V. Hayden, 
U.S. Geologist ın charge, 20 sheets, very large folio, contaimng nume- 
rous Panoramic Views, Geological Maps and Sections, Geographical 
Maps, &c. Minny of the maps coloured. 


‘The Atlas of Colorado is of interest to others than ists alone, as, 
besides the geological maps, one of them gives physical features, another the 
character Zi the vegetation, others the economic productions, two are occu- 
pied with panoramic views, six give the contour lines of the elevations, and 
one illustrates the system of triangulation For clearness and for beauty of 
workmanship they are wonderfully good "’—The Times. 


W WESLEY, 28, Essex Street, Strand. 


Just Published, One Volume, 8vo, cloth, with 88 plates and maps, 720 pages, 
price £1 5s. 
Eleventh Annual Report of the 


United States Geologloal and Geographical. 


Survey of the Territories, 


Embracing the Idaho and Wyoming, being a Report of Progress of the 
Eaploraton for the year 1877 By F HAYDEN, United States 


Geologist. 
Part I. Geolo, and Pelecntology. By F. M ENDLICH and 
s C. A. WHITE. With map and 10 fine plates of fossils Iso by 
O ST JOHN and A.C, PEALE. With 76 plates of scenery, geology, 
and maps. 
Part II To phy By A. D. WILSON and H. GANNETT. With 
large Salling map showing the primary triangulation of 1877-78. 


W. WESLEY, 28, Essex Street, Strand, ° 





Just Published, Two Volumes, Text 4to, Atlas, large folio, containing 14 
Star Chaits, 388 pages, price 84s. net. 


Uranometria Argentina. 


Brightness and position of every Fixed Star, down to the Seventh 
Magnitude, within One Hundred Degrees of the South Pole. By 
BENJAMIN APTHORP GOULD. 


The work is complete in itself, forms Vol. I of the ‘Resultados del 
Observatorio Nacional Argentino en Cordoba * The Text is ın Spanish 
and English 

“Its publication will form fan’ epoch ın southern sidereal astronomy ”’— 
Nature, Jan. 8, 1880, e 

W. WESLEY, 28, Essex Street, Strand. 


Information is respectfully desired Fe- 
lating to ethe late JAMES SMITHSON, 
F.R.8. 


The Smithsonian Institutlon, U S., of which Mr. Smithson was the 
Founder, is desirous of obtarang information respec that gentleman, to- 
assist in the preparation of a Memoir. Any Original Letters or Personal 
Reminiscences will be received thankfully. A printed lst of the questions 
on which information ts desired will be supplied on applicatio to WILLIAM 
WESLEY, 8, “Easex Street, Strand, London, Agent of the Smithsonian 
Institution A 

e e . 
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Be ee TO NATURE 


Yearl b = 28s, 
. Halefeary | woe ee &® SOAS. 6d 
Quarterly . . . $ 7s. 6d. 
' To the Colo es, United States, the Continent, and 
RII places within the Postal Union :— 
Tey em e ee ee 308 6d. 
ay eet aes ce A 5 6d. 
Quarterly ng 


Offices 29, Bedford Street, ey 


DIARY OF SOCIETIES. 


LONDON 

THURSDAY, May 20. 

CuewcaL Society, at 8—On the Oxidation of Peaty Matter: Lucy 
molao and Dr. E. Frankland.—Discussion on Dr. Tidy’s paper on River 
ROYAL INSTITUTION, at g.—Buddhist Sacred Books: T. W. R Davids. 
SOCIETY or ARTS, at 8.—Recent Advances in Photography’ Capt. Abney. 
FRIDAY, May ax. 

ROYAL INSTITUTION, at 9.— Electricity ix transifu: Dr. W. Spottiswoode. 

SATURDAY, May 22. 


- Roya. INSTrrvrionNy at 3—The Dramatists before Shakespeare: Prof. H 


Morley. 
MONDAY, May 24. 
LINNEAN Socurry, at 3.—Anniversary. 
TUESDAY, May as, 
ROYAL Iusrrrvrion, at 3.~—American Political Ideas: Mr. Fiske, 
HROPOLOGICAL insrrrurz, at 8.—The Stone Age in Japan: Juha 
Milne, F.G S.“-The Japanese People: C. Pfoundes. 
HORTICULTURAL Socisry, at 1.—Scientific Committee. 
war LONDON SCIENTIFIC AssoctaTion, at 8.—Nervous Centres in Am- 
: Dr. E B Avelng. 
WEDNESDAY, Wax 26. 

GEOLOGICAL Socmry at 8.—The Pre-Carboniferous Rocks of Charnwood 
Forest, Part 3: Prof. T. G. Bonney, F.R.S., and Rev E Hill.—On a 
Second Pre abran Group in the Malvern Huls: C. Callaway —On the 
Geological Age of the Rocks of Centraland West Cornwall: J H. Collins. 

SOCIETY or TELEGRAPS ENGINEERS, at 8. 

ROYAL SOCIETY or LITERATURE, ‘at aren the Diversity of National 
Thought as reflected by Language: Prof. C, Abel. 

THURSDAY, May 27. 
Rova SOCIETY, at 4. 
ROYAL INSTITUTION, at 3.—Buddhism: T. W. R. Davids. 
FRIDAY, May 28. 
RoYAL Instrrurion, at 9.—Mumcal Criticism; F. Hueffer. 


Qoexert Microscoricar CLUB, at 8 —On two Pe of Acarina, not 
hitherto recorded as British A D. Michael, F 


SATURDAY, May 29. 


Rovi INSTITUTION, at 3—Dramatsts before Shakespeare: Prof, H. 
rley. 


EAGLE INSURANCE COMPANY, 
79, PALL MALL. 

Fox Lives ONLY. ESTABLISHED 1807. 
Accumulated Funds se o4 
pp Also d Subsenbed Capital of more than pea = Bn: 509000 
Reports, Prospectuses ‘orms may bo at O any 

of the Compary s ‘Agents, post frege. 
GEORGE HUMPHREYS, Actuary and Secretary. 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


INTENSITY COIL MAKER. 
E E 
PRICE LIST, FOUR STAMPS. 
55; SIDMOUTH STREET, LONDON, W.C. 


E - OTTO WOLTERS, 
55, UP, MARYLEBONE ST., PORTLQND PL., LONDON, W. 
MANUFACTURER OF 
ANALYTICAL AND BULLION BALANCES, 
SPECIALITY — 
The New Improved Short-beamed Analytical Balances, 
Parrowisep BY THE UNIVERSITY OF SYDNEY. 


A Description explaining the principle of these Balances post free on 
: apphcation, 








-only one shi 
BR. 8, WEWALL & C0., 130, STRANTY, W. 
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ADAM HILGER, 


Scientific Instrument Maker to the Royal Observatories 
of Greenwich and Edinbur, "gh the Observatories of 
Melbourne, Sydney, Potsdam, &0., &¢. 


192, TOTTENHAM COURT ROAD, LONDON, 


aang Spar Prsms of great punty, from ġa ros. Automatic Table 
pectroscopes with 6 Prisms of Iceland” ‘Spar and Quartz Lenses to Colh- 
Telescope and Eye-piecesy at prices £75, £100, and £150. 

Direct Vision Automatic Star rp without the use of Rught Angle 
Prisms, and 60 degree Iceland ı Quartz Lenses to Telescopes and 
Eye-pieces, accurate Micrometer v with Improved Hluminating Apparatus, 


ce from £50. 
ai Price List 6 Penny Sdamsps. 


FOR ARTISTS, ANGLERS, 
TRAVELLERS, &c. 


PORTER'S VEIL SPECTACLES (REGISTERED). 


ene Protection for the Face and Neck against the Sun s s 
Mira osquitoes, and all Flies; algo against Sand, Dust, and Sun 


Price, free by post on receipt of P.O, Order, 215. 


° CARY, 


OPTICIAN BY.SPECIAL APPOINTMENT TO THE 
ADMIRALTY, WAR OFFICE, &c., &c., 


181, STRAND, LONDON. 
ESTABLISHED OVER 100 YEARS, 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 


SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON ST., LONDON 


(LATE OF 5, ST. BRIDE ST., AND 2, FOSTER Lanz), 
HOW’S STUDENT’S MICROSCOPE, HOW'S MICROSCOPE LAMP, 
Rock Sections and other Objects for the Microscope, 


NOW READY, 
SECOND EDITION, 


QRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy Bro, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
LONDON, W.C.. š 


LIGHTNING >» 
CONDUCTORS. 


NEWALL & COS , 
PATENT COPPER LIGHTNING CONDUQTOR, 





As applied to all kinds of Buildings and Shipping în all parts of the world * 
ewith unvaryiftg succese, 
Cheapest Conductor ever offered to the pyblic. 


the most Trustworthy, most Effective, and 


required, and it costs 


It 1s simple in its application, no tors being 
= Ang pee fot fr te tandard sae wie is wae in any stra. 


nes 8, WATERLOO Koa Q py, oi SRR 


MANUFACTORY—GATESHEAD- k 


o 
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©. TISLEY & Oo, 

í OPTICIANS, 
172, BROMPTON ROAD, SW. 
. (Close to South K: Museum). 

THE PHONEIDOSCOPE 
An Instrument for Observing the dee Figures of Laguia Palais noder tbe 
Bing a vibe demonstration gë the Vigatry amd Molecular Motion of a 
Tho eee eet irl 3 Dia, Bote of Solution, Descriptive 
Pamphlet, ox, tos. 6d. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
3. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
mental purposes, 
Prica Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph, Post Fres, ad. 


BALANCES 


CHEMICAL, ASSAY, AND BULLION, 


HYDROMETERS AND SACCHAROMETERS, 
STANDARD WEIGHTS & MEASURES. 


L. OERTLING, 


TURNMILL SF, FARRINGDON ST. STATION. 


DRAPER’S INK (DICHROIC). 
HE NEW BLACK IN 


ieee. FROM ANYTHING ELSE EVER Leen 
Writing becomes a pleasure when this Ink is used. It has been eae 
dy the principal Banks, PubLe ear and Railway Companies throughout 

relan 
It writes almost Instantly Full Black. | Flows easily from the Pen. 
Does not corrode Steel Pens. Blotting- paper may be applied at the 
Is cleanly to use, and not LabletoBlot. į} moment of wating. 

Can be obtained In London, through Mems, BarcLay & Sons, Faring- 
don Street; W. Epwarps, Old C ; F. Newneey & Sons. Newgate 
Street; Wu. MATHER, London and Manchester, J Austin & Co., Duke 
Street, Liverpool; and Stacy & Coox, Paternoster Row; and to be had of 

tationers, 


ne BEWLEY & DRAPER (Limited), Dublin. 
DARTON’S COMBINED 
CLOCK-BAROMETER, 


In carved oak frame, 


Clock has jewelled 8-day movement, and mill go 
in any postion. Aneroid ia of the best finish, and 
guaranteed accurate. Sent sa°ely packed on receipt 
of P.O. poised for sos, or wath carved Thermometer 

elf-: 














and Night Thermometer, in 


enng Da 
agnet for cut-door purposes, 


Japanned Case, with 
Ios. each. y 
A New Illustrated List of variuus Designs in Clock- 

Barometers nnd Thermometers, post free on applica- 
° tion. 


The Trade suppited. 


° F. DARTON & CO., 
45, St. Jobn Street, West Smithfield. 


s W. WRAY, 





* Optician, Manufacturer of Microscopeand Telescope Object-Glasses, 
Eye-Preces, Sun and Star Diagonals, &c. 


Eimates sent for all kinds of Mountings. 
Price@Lists of Object-Glasses, &c , on application, 
LAURES, HOUSE, NORTH HILL, HIGHGATE, LONDON, N. 








TE Ead bro cira 
Ser tetra e tes a} 


Yor BAD BREASTS, OLD WOUNDS, and SORES. If 
effectgally Tubbed on the Neck and Chest, it our® SORE 
THROATS BRONCHITIS, COUGHS and OOLDS; and for 
GOUT, RHEUMAPISM, aid iva Skin, Diseases it is unequalied, 
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CHEMICAL & PHYSICAL APPARATUS 
BOTTLES, PURE ‘CHEMICALS, 
And every requirement fos Beisnee Classes, Privat® Study, br Business , 
poses 


Illustrated Priced Catalogues on Application. 


MOTTERSHRAD AND CO. 
7, EXCHANGE STREET, & 10, HALF MOQN STREET, 
MANCHESTER. ° 


MICROSCOPES and 
BALANCES as made by 
W. STONE, 

44, Gloucester Street, Holborn 
(Late Maker to an eminent firm), are the 
best and Try his 25s. Bor 
BALANCE, warranted to turn to ONE- 
TWENTIETH OF A GRAIN: or gos. 
Microsco Price List of Balances 

ittestrated) post freo 


THE SCIOPTICON! 


CATALOGUGS FREE. 


















THE SCIOPTICON COMPANY, 
1575 
"GREAT 


PORTLAND 
STREET, 
LONDON, W. 





NORTH BRITISH AGRICULTURIST 


is the oniy Agricultural. Journal In Scotland, and circulates extensively 

amongst od Propnetors, Factors, Fanners, Farm-bauifis, and others 

interested in the management of Janded property throughout Scotland 
and the Northern Counties of England 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colomes. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal Brush 
and Insh Markets of the week, besides Telegraphic Reports of those held 
on the day of pubheation. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
sear of mals, and their treatment when labouring under disease. 

Fu echoed are given of the Meetings of the Royal tural Society 
of En land, the Royal Agricultural Socisty of I d, tho HiıgWand and 
Agri ral Society of dand, the Scottish Chamber of lture. 
and all the principal Agricultural ‘Associations throughout Great ain aod 


For “Adyeitisess addressing themselves to Farmers a better medium does 
not east 
Price ae B post. 3id. Annual Substription, payable in advance, 14s. 
Office igh Street, urgh, 
Post-O, j 'Orders payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 





THE BEST FARMERS’ NEWSPAPER 


THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by isi ALGERNON Clarke, Secretary to the Central Chamber 
of Agriculture, 

Devotes attention to the discussions and proceedings of the uate 
of Agnculture of Great Bnitam (which now number upwards of 18,000 
members), besides giving onginal papers on practical farming, and ems 
of intelligence of Lake ar af value to the agriculturist 

The London Corn, Seed, Hop, Caile, s and other Marke& of Monday are 
specially reportat in in this J oluy bs ch is despatched the same ovenin 
as to De, deBvery to co subscribers by the first post on TAD 

moming- P. Iss. & year post free. 
Published by a PEERING, at, Arundel Street, Strand, W.C. 


This day. 
EARLY MAN in BRITAIN, and his 
PLACE in the TERTIARY RERIOD. By W. BOYD DAWKINS, 


F.R.S , Professor of Geology ia Owens College, Mafichester Medium 
Byo, with numerous Illustrations. 253. 


MACMILLAN & CO., London. 
e 
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‘SOME WORKS ON CHEMISTRY. 
"A TREATISE ON INORGANIC CHEMISTRY. With numerous Illustrations. By Profs. 
ROSGOE and SCHORLEMMER. cans ; ; 
= ° Vol. I.—The Non-metallic Elements. 8vo. 21s, i ° 
a Vol. II., Part I. Metals. Svo. 18s. 5 
be e Vol. TI., Part II. Metals. 8vo, 185. - e x 


“ Regarded as 3 treatise on the Non-Metallic Elements, there can be no doubt that this volume is incomparably the most 


satisfactory one of which we are in possession.”’— Spectator, 


“It would be difficult to praise the work too highly. All the merits which we noticed in the first velume are conspicuous in 


the second. The 
selected ; and the style throughout is singularly lucid ”—Zaneet. 


A HISTORY OF CHEMICAL THEORY, 
from the Age of «Lavoisier down to the Present Time. By 
AD. WURTZ, Translated by Henry Watts, F.R.S. 
Crown 8vo. 6s. a 

‘©The discourse as a résumé of chemical theory and research, 
unites singular luminousness and grasp. A few judicious notes 

are added by the wanslator.”—Pall Mall Gazette. . 

“ The treatment of the subject is admirable, ‘and the translator 
has evidently done his duty most efficiently.’— Westminster 

Reoww, re oa 


LESSONS IN ELEMENTARY “CHEMIS- 
TRY, INORGANIC AND ORGANIC. By HENRY 
E. ROSCOE, F.R.S., Professor of Chemistry in. Owens 
College, Manchester. -With numerous Illustrations and 
Cromo-litho of the Solar Spectrum, and of the Alkalies 
and Alkaline Earths, New Edition. Fcap, 8vo. 4s. 6d. 


A SERIES OF CHEMICAL PROBLEMS, 
Prepared with Special Reference to the above. By T. E. 
THORPE, Ph.D., Professor of Chemistry in the Yorkshire 
College of Science, Leeds, Adapted for the preparation 
of Students for the Goveinment, Science, and Society of 

‘ Arts Examinations. With a Preface by Prof. ROSCOE, 
New Edition, with Key. 18mo. 2s. 


ement is clear and scientific ; the facts gained by modern research are fairly represented and judiciously 


THE OWENS COLLEGE JUNIOR 
COURSE OF PRACTICAL CHEMISTRY. By 
FRANCIS JONES, F.R.S.E., F.C.S,, Chemical Master 
in the Grammar School, Manchester. With Preface by 
Prof. Roscox, and Illustrations, New Edition, 18mo. 
2s. 6d, ü 


QUESTIONS ON, CHEMISTRY. A Series 
of Problems and Exercises in Inorganic and Organic 
Chemistry. By F. JONES, F.R.S.E., F.C.S. 18mo. 3s. 


A MANUAL OF THE CHEMISTRY OF 
THE CARBON COMPOUNDS OR ORGANIC 
CHEMISTRY. By C. SCHORLEMMER, F.R.S., 
Lecturer in Organic Chemistry in Owens College, Man- 
chester, 8yo. 14s. 

“t It appears to us to be as complete a manual of the meta- 
morphoses of carbon as could be at present produced, and it 


must prove eminently useful to the chemical- student.”— 
Atheneum, 


MACMILLAN AND CO., LONDON. 








New Volume of “ Nature Series,” 


DEGENERATION: A 


e WINISM. By Professor E. RAY LANKESTER, F.R.S. 


CHAPTER IN DAR- 


Illustrated. Crown 8vo> as. 6d. 
[This day. 


MACMILLAN AND CO., LONDON. i 





BY SIR JOHN LUBBOCK, F.R.S. 


SCIENTIFIC LECTURES, With Coloured Plate and numerous Tidstabous, 8vo. 8s. 6a. Be 





. I,—On Flowers and Insects, 
II.—On Plants and Insects, 
7 mon the Habits of Ants. 
. Sro , 


CONTENTS. = 


(continued), « * . 


V.—Introduction to the Study of Prehistoric Archeology, 
VI.—Addfess to the Wiltshire Archsological and Natural History Society, 2 2 o aa. ae- 
d 3 


ADDRESSES, POLITICAL AND EDUCATIONAL.. 8vo: 85: 62. r 


ConTEnts.—On the Imperial Policy of Great Britain-On the Bank Act of 1844—On fhe Present System of Public School 


Education, 1876—On our Present System of Elem 


Edtfeation—On ‘the Incgmesl'ax—Qp the Natjonal 


Debdt—-On tbe Declaration of Paris—Marine Insurances—On the Preservation of our - Ancient Wational 


Monuments—Egypt, 


. . a 


MACMILLAN & CO., LONDON, i e 


s e e >» 
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RAPID PHOTOGRAPHY. * 


The ‘‘ ENGINEER’S ” Set of Photogm-hic-Apparatus to take pictufes, x for £9 ios. The 

“ DRAWING-ROOM ” Set, to take pictures 5 a for £10 58. FThese ou Te Swan’s 

Sensitive Plates, the necessary Solutions, and Instructions. Swan's Plates arg so easy* and simple %0 

manipulate, that any intelligent youth can almost immediately take the most exquisite photographs, without 

staining the hands or using poisonous chemicals. These and other Sets, viz, the “TOURISY” BS 15S, 
and the “RUGBY,” 43 5s., together with every requisite for photographi@ work, supplied by 


- MAWSON AND SWAN, ` 


Importers of, and Dealers in, Chemical, Electrical, Photographic, and Scientific 
Apparatus, - 


NEWCASTLE-ON-TYNE. 








‘PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


Siemens and Gramme Dynamo Machines and Lam yes ire: - re 
L per Science J artments” nirements in Sections of Light, Heat, So d El ity. 
Electric for Houses, Hotels, &c., Colliery Signals, Lightning Conductors, Gowy and other Patent oboe a? a eee 


EDWARD PATERSON, . 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFA CTURER, 
76, LITTLE BRITAIN, E.C, LONDON. STEAM WORKS—GRAY’S INN ROAD. 
Mtusirated Catalogue of Electrical Apparatus, Part 1, post fret, 6 Stamps. Ditto, Electric Signals, Part 2, post fret, 6 Stamps, 


WwW. LADD & CGO, 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
(By Appointment io the Royal Institution of Great Britain), 

Il AND 12, BEAK STREET, REGENT STREET, W. 


IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates, Immediately availeble in any condition of the atmosphere, 
LADD'S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use. 


Physical Apparatus of every Description. 
ILLUSTRATED CATALOGUE, SIXPENOE, 








In Crown 8vo, price 2s. 6d. 


THE YEARS ART: ° 


A Concise Epitome of all matters relating to the Arts of PAINTING, SCULPTURE, and ARCHITECTURE 
which have occurred during the year 1879, together with information respecting the events of the year 1880. 


Confpiled by MARCUS B. HUISH, LL.B. 


‘SThis little volume of statistics and information will be of service to many readers, and the compiler has done his work 
waf” pal Mall Gazette. è i 
"It contains a great deal of useful information arranged in a way which makes reference easy.” —Atheneum. 
“This new handbook supplies what has hitherto been a void in year-books, and desegves, nor can we doubt that it will obtain, 
E large phare of popular support. . . . As far as we have been able to test Mr. Huish’s volume, it admirably fulfils 1ts purpose,” — 
ohn Bull, . 

“Let us conclude this notice by heartily thanking Mr, Huish for his excellent handbook. Itis sold at half-a-crown; we 

would willingly¢have given a guinea for it, and only regret it was not thought of sooner.” —Fortfolto. . 
MACMILLAN & CO., LONDON. i 





Just published in crqwn 8vo, price 3s. 6d. 


` THE SKIES AND WEATHER FORECASTS 


og aI ARATCS. Translated with Notes by E. Posrz, M.A., Oriel College, Oxford. 
3 ig MACMILLAN AND CO., LONDON. 


Printed by R. Cray, Sons? ann Tavror, at 7 and 8, Bread Street Bull, Queen Victoria Street, in thf City of London, and published by 
Nacatitar AND Co. 29 and 30, Bedford S a Covent Garden —Tuurspay, May 20, 1880. 
* 


« 
e Ld 
P? a e e e 


* 








A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“ To the solid ground 
Of Nature trusts the mind which builds yor aye.” —WoBRDSWORTH 
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Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 





e 
ROYAL GEOGRAPHICAL SOCIETY. 

Tha ANNIVERSARY MEETING will be held (by permission of the 
Chancellor and Senate) in the Hall of the University. ondon, Burlington 
Gardens, oa MONDAY, May 31st, at a p.m , the ht Hon. the EARL or 
NORTHBROOK, G C.S I., President, in the Chair, 

The DINNER will take place at Wills’s Rooms, King Street, St. 
Rear-Admtral His Royal 


ames’s, at a quarter-past Seven on the same da 
.T., &c., Honorary Pres- 


ighness the Duxz or EDINBURGH, KG., 
dent, in the Chair. 

Dinner Charge, ers., payable at the door; or Tickets may be had and 
Places taken at 1, Satie: Row, Burlington Gardens, W., up to noon on 
Saturday, May 29th 

The Friends of Fellows are admissible to the Dinner. 

GREAT GAME SHOOTING. 
Nearly ready, x vol., cr 8vo, Illus and Bound. 3s 6d 
The SPORTSMAN’S HANDBOOK to 
PRACTICAL COLLECTING, PRESERVING, and ARTISTIC 
SETTING-UP of TROPHIES and SPECIMENS, to which is added 
a Synoptical Guide to the HUNTING FIELDS of the WORLD. By 
RO D WARD, F.Z S. 


London: SIMPKIN, MARSHALL, & CO. ; and all Booksellers 


APPRENTICE WANTED.—-A LAD who 
has natural taste for Painting, Modelling, with patience and in nuity 


None but po: these qualities need apply —Rowtanp Warp & 
Go , Naturalists, 756, Piccadilly. ey 


FOR SALE.—Browning’s 4-prism TABLE 
SPECTROSCOPE ; 6inch Spark, Coil-Condenser, Discharger, Helio- 


stat; together or separate. Wanted, Solar Spectroscope —Address 
J. T. F., NATURE, Bedford Street, Strand, W C 


ROYAL POLYTECHNIC.—CLASSES for 


the preparation of Students for University Examioations, under the 
direction of EDWARD B. AVELING, DSe. FLS. ‘London Uni. 
vermty Mai lation, rst and and B.Sc., Preliminary Scientific MB., 
Botany, Physiology, Chemistry. All the work practical. 


HOFWYL SCHOOL, HOFWYL, near 
BERNE, SWITZERLAND, founded by EMANUEL DE FEL- 
LENBERG, offers sound instruction in the ancient, but especially in 

















pe podon, lea furth matica, er aed oa sciences. S 

‘or ctus a er ap to Dr, NHARD SCHMITZ, 
LL.D , 26, Belsize Park Gardens, London, EW., or to the Head- Master, 
Mr. A. F. ANDRESEN, Hofwyl. 





NEW ATHENÆUM CLUB, 26, Suffolk 


° Street, Pall Mal, S.W., for Members of Scientific Societies and 
Graduates of Universities. Limited to 1,000 Members. The fourth 
250 Members to complete the Club are now being admitted. 


Number of Members, May roth, 1880, gft. ® 
1 PocaN LOBLEY, Secretary. 


DIFFRACTION GRATINGS, . 








sizes, about x inch and rf inches square of ruled surface, with 17,296 lines 
per inch. Price rg and 42 Dollars, sent post paid. 


AsprEss— 
D. C, CHAPMAN, 
175, SECOND AVENUR, NEW YORK, U.S.A. © 





Ruled with Mr. L BM Rutherfurd’s engine, on Speculum Metal; of two? 






G 


BROWNING’S BINOCULARS. 





42 


THE NEW THREE-POWER GLASS. 
VERY POWERFUL. 

By turning a stud, th i de changeable at pleasure, so thr 
the pais becomes stitable for either theatre, Geld, or manne purposes. The 
arrangement is so strong and simple that it cannot get out er, nor can 
the eye-pieces be lost. j 

PRICE FROM £4 48. 
COJIPLETE ILLUSTRATED LIST OF PRICES FREE. 
JOHN BROWNING, : 
Optical and Physical Instrument Maker to Her Majesty's Government, 
the Royal Observatory, &æc , érc , 
63 STRAND, LONDON, W.C. 
Priza MEDAL, 1862. ESTABLISHED 100 YEARS. 


-ALA N Ee 
R. C. ANDERSON’S PATENT GALVA- 
NIC BATTERIES, Powerful and Co t On view, working the 
Electric Light, and our 18-inch Spark Induction Coil, daily fagm 3p.m 
Prices and full] particulars, post free ` £ 
DALE & CRAMPTON, Manufacturing Electricians (Sole hfakers), 
4, Little Bntun, E.C ° 





ELECTRICAL and SCIENTIFIC APRA- 


RATUS.—Telephone Transmitters, Coils, and Carbons, Induction 
Coils, and New Pattern Vacuum Tubes. c Bells and Indicators 
of umproved Style Constant Manganese eries Magnets, Wires, 
Carbons, and all matenals. Microscopic, Phptogapluc, and Optical 
Materials Complete Illustrated Electrig Lis Two gtamps, » 
z SoLE MAKERS OF AnpERson’s PATENT BATTERIES. Pi 
DALE & CRAMPTON, Manufacturing Electricians, 4, Lipe Britain, 
London, E.C 


ASTRONOMICAL TELESÇOPES.— 
CALVER’S REFLECTING TELESCOPES of the highest excellence,» © 
from 5łļançch to 36-inch aperture sł-inch, with equatorial moton, 
€5 5s. 3"6-inch ial, complete, Photo, with Calver’s '' Hints 

n Silvered Glass Reflecting T ,’ 9 simps ad 
G. CALVER, F.R.A.S, @ ° 
Hill House, Widford, Che®msford, * 
e 
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ECAMLIVING SPECIMENS FOR THE MIGROSCOPE, 


of superlative perfection, illustrating ‘ Histology and every #bidheh DP h- THOMAS BOLTON, MICROSCOPIST’S and NATURALIST’S 


Catalogues post free and pas on applicatione- «a 


NEW EDITION; 1880, NOW READY, 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


TO CURATORS AND OTHERS.—W..H. 


SHRUBSOLE, F.G.S.; Sheemess-on-Sea, offers for Sale, ay a 
separately, a number of very choice and some umque specimens fr 





the London Clay, including. Chelonia, Crocodilus, ‘Paleophis, Argil- 


penas, Aina sic-zac, Fish Crania, &c., &c An inspec- 
tion Is Por i , 


THIN GLASS FOR ` MICROSCOPIC 





MOUNTING, of best = gual Circles, 6d, per ounce; Squares, 
23. 9d. ; post free ad. Sips, 5s. per gross: also 

other M Materials 2 and nd Objects preps prepared. for mounting,- S. 
Serr, 131, Street, S 





MINERALOGY AND GEOLOGY. 


COLLECTIONS OF 200 SPECIMENS IN CABINETS, 
Specially adapted for Students and Teachers, price 423. 
Smaller Collections at same rate. ‘Theseo Collections are used with success 
By nmariy all geological science teachers in the United Kingdom, Single 
Specimens and every requimte of 


JAMES R. GREGORY, 
Geologists’ Repository and Museum, 88, Charlotte Street, Fitzroy Square. 


See new Lists of Collections, new List of Apparatus, &c. Established 22 
years in London. 


PRECIOUS STONES and GEMS, with 


other Ornamental Stones and Minerals, arranged alphabetically a a 
use of f awene, &e., for forming Names, 
in AMES R 


peed ae in articles of Jewellery and Guano 
GORY. Second ions, Ne 


dition With considerable A 

Names, and ‘much detailed information, This Edition is clearly 

distinctly printed on thick drawing paper, suitable for framing PBs 

- office, &c, and for reference. Price 2s y post for 2s. 1607, m 
Guard Case. To be obtained only of JAMES R GREGORY, Con- 


sulting Mineralogist, 88, Charlotte Street, Fitzroy Square, London. 


MINERALOGY AND GEOLOGY, 


att received, the following Minerals for Chemical Purposes -— 
HORLOMIT E, ZIRCON, BERYL, ALLANITE, CO- 
LUMBITE, a HERITE,’ CERITE; EUXENITE, THORITE, 


PHEN. 
4 of RENAMONTILE; BERYLS 








WAVELLITE, CERUSSITE, NATIVE MERCURY SODALITE, 
BROOKITI PEROFSKITE, ARAGONITE, ALEXANDRITE, 


BLOWPIPE CASES AND OTHER APPARATUS, 
COLLECTIONS FOR ene OR TEACHER, from £2 23, 
ELEMENTARY COLLECTIONS PR from gs, 

es 


. SAMUEL HENSON, 
277 (Late 113a), STRAND, LONDON, W.C. 


VOLCANIC BOMBS, 
INTERESTING LAVAS & MINERALS, 





e FROM 
VESUVIUS, SOMMA, OLIBANO, PIANURA, AND 
SOLFATARA, 


THOMAS J. DOWNING (Geologist, &c.), 
38, WHISKIN STREET, EC., LONDON. 


° + THOMAS D. RUSSELL’S 
NATURAL HISTORY STORES, 


48, ESSEX STREET, STRAND, W.C. = 
Students and briers are Pte Ingpect tho Collections of British and 
Crustacea, Echinoderms, 


® Foreign Corals, e Zo 
eiis, Foss Rock Sı ‘omens, 


ag Gen Sie i Cand 2 a Marine Gie axe 


Catalogues Post oot Fes, 


? STUDIO,’ ESA ANY STREET, BIRMINGHAM? . 


T. B has last week sent ‘to his @subsctibers Larval Shrimps (Crangon 
eae a) or Crabs (Carviaus menas) in. the roca stage, or large Hydra 


(uscat), with the drawings and descnptions, He v to seng 
out a few specimens of Marine Hydroidh (Clava and Obelia)and Polyzoa. 
Weekly announcements will be made m this place of otganisms T. B. 


is supplying. 


Specimen Tube, Oné Shilling, * post. ~free, 
Twenty-git Tubes in course of Sex Months for Subscription of £1 18- 


rs Price! List of Specimens on application, with stamped addressed envelopo. 
vau. Hints on thé Preservation and Examination of Living Objects, 3a. 


GAULT FOSSILS.—A Complete Series 


from Folkestone, numbering over 2000, | collected atratigraphically by a 
Resident. The result of several years’ work, and im superb condition. 
Prce £35.—Addreas Z. Y., NATURE Office. 


GAULT FOSSILS.—About"3,000 Remains 


of Vertebrata, Crustacea, Mollusca, &c , all fine specimens, from Folke~ 
stone. At £12 per 1,000.—Z, Y., NATURE Office. 


NORTH. grote Jounal Bone eee 


is the on 














The A CRICUTURISE 7 1s pubhshed every Wednesday afternoon in 
time for the evening mails, and contains Reports of all themantipal British 

and Irish Markets of the week, besides Telegraphic Reports of those held 

on the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 

= the fhe country, and is invaluable to the breeder and feeder as a guide to the 
of animals, and their treatment when labouring under ee. 

a Reports are given of the Meetings of the Re Agricultural Society 

of AEREA and the Royal Agricultural Society of Ireland, the Highland and 

tural Society of Scotland, the Scottish Chamber of iculture, 

Agi all the principal Agricultural Associations throughout Great ian and 


For ECTE addressing themselves to Farmers a better medium does 


not exist. 
By post 3j¢, Annual Subscription, payable in advance, r4s. 


Price 3d. 
one were igh Street, Panes 

es Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 


* 


ce Orders payable to Char! 





THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 


AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by JOHN ALGERNON og aie Secretary to the Central Chamber 
of Agnculture, 

ecial attention to the discussions and proceedings of the Chamber 
gric ture of Great Piian (whch now number upwards a, 18,000 
i , besides giving original papers on practical farming, an a mass 
of inte, bes of particular value to the agriculturist 

The London Com, ead Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same ovenmg so 
at a sane to country subscribers by the first post on Tuesday 


ost fri 
morfine D by W. 37 PERERIN NG G, an, Apund A del Street, Strand, W.C. 


LA SEMAINE FRANCAISE: a Weekly 


raped 





Newspaper and Review in the French Language. Politics, Literature, 
Scince Art, Varieties, Notes. Price 3d., through boo: ers, and at 
the railway bookstalls. Office, 37, Southampt treet, Strand, W.C. 


et Notes. Un oliin E par la poste, 34d., en tim on eee 
ment franco par an, Ft aa) six mois, 78. Prix 3d., chex 
tous los. las libraires et aux emins de fer, On s’abonne aux 


37, Southam: Sires treet, Strand, Londres, W.C. 
LA’ SEMAINE. er EES —«tTa Semaine Fran- 
’ has been brought out in London for tHe benefit of those English 
to study contemporary French from all 
nfining their reading to one particular Gallic print 

It certainly merits suecess.”"—Grashic. 

LA SEMAINE FRANCAISE,—“ The numbers before 
us are full of things. It will be far better for most than any 
one of the bes? papers pu pubfished in Paris itself, We are much leased 
with the character of it, and believe it will bo'higtily hly valued in all those 
many l households where French is cultivated, ‘Lhe printing is very well 
done,” —Quesn. 


Ters oF SUBSCRIPTION: — 
gree months on s oe os ove ~ 


Foire 3 a. a em we = ow 77 a 
P.0.0, payable to T, Soantiwicx, at King Street, vent'Garden, 
sbiishing Office, 37, Southampton Street, Strand, W.C, 


% 
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SUBSCRIPTIQNS TO TOEURE 





Yearly . E 
$ Half-yearly | STE Pads ns 6d, 
Quarterly . . e 7s. 6d. 
e To the Colonies, United "States, the Continent, and 
‘all places within the Post&l Union :— 
Yearly . . ca: aa‘ 30s. 6a. 
Ha -yearly ys Tah the 15s. 6d. 
: Quarterly 4 


F 8s, 
Officee 29, Bedford Street, Strand. 


DIARY OF SOCIETIES. 


LONDON 
THURSDAY, MAY 27. 
4 p Account of the Reduction of 
Observations on Satia Maternal Leyden Jars, and Voltameters: Profs. 
Ayton and Perry.—On some Thermal Effects of Electric Currents: W. 
Preece.—On the Structure and Devel ent of the Skull in the 
Batrachia, Part 3: W.eK, Parker.—On the Relanoo of the Urea to the 
Total Ni of the Urine in Disease: Dr. Russell and S. West.—On 
the Arti Formation of the Diamond: J. B. Hannay. Further Note 
on the Spectrum of Carbon: J. N. Lockyer 
ROYAL INSTITUTION, at 3. —Buddhism : T. W. R. Davids. 
FRIDAY, May 28. 
Royal InsTITuUTION, at 9 —Mumcal Cniticism, F. Hueffer. 
Queksrr Micros PICAL CLUB, at 8—On Bie Species of Acarina, not 
hitherto recorded as British: A D. Michael, Lee 
wean Uae Mes 29. 
3-—Dramatists before Shakespeare: Prof. H. 


MONDAY, May 31. 
Rovan GmoGRAPHICAL Socisry, at 2.—Anmversary 
TULSDAY, June 1. 
ZooLocicaL SOCET; at 8.30. 
ROYAL INSTITUTION, at 3 Z Annai Political Ideas: Mr. Fiske. 
WEDNESDAY, JUNE 2. 
ENTOMOLOGICAL SOCIETY, at 
THURSDAY, June 3. 
ROYAL SOCIETY, at 4.30 


LINNEAN Socm1y, at 8&—The Genus Selanocrinus, Goldfuss, and its 

Relations to Recent Comatule: Herbert ter.—-On the Anal 
Respiration in the Zoe Larvae of the Decapods: s M. Hart 
On the S c Identity of Scomber gunctaius, Couch, with S. scom 

Lion : Francis Day. 
CHEMICAL SOCIETY, at 8—On some Products of the Oxidation of Para- 
toluidine: W. H. Perkin.—The Detection of n oF Foreign Colouring Matter in 
* Wine: A. Dupré.—On the Action of Zinc thyl on Axobenzene: E. 
Frankland and D. A. Louis.—On the Action of Zinc Ethyl upon Benzo- 
nitrile: E. Frankland and J. Castell Evans.—On the Relation of Actinic 
Absorption to the Chemical Structure of Carbon Compounds: W. 
Hartley.—On the Luminosity of Calcium Suiphides: Cuthbert No 

ROYAL INSTITUTION, at 3—Buddhism: T. W. R. Dands, 

Socisry oF TELEGRATH ENGINEERS, at 8 —Theo Dynamo-Electric Current 
in its Application to Metallurgy, to Horticulture, and to the Transmission 
of Power: Dr. C. William Siemens, F.R.S. 

FRIDAY, JUNE 4 
ROYAL INSTITUTION, at 9.— An ‘Analysis of Ornament: H. H. Statham. 
GEOLOGISTS’ ASSOCIATION, at 8. 
SATURDAY, June 5. 

eth at 3.—The Dramatists before Shakespeare: Prof. H. 

orlpy. 


NOTICE OF REMOVAL. 
JAMES HOW & CO., 


SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON ST., LONDON 


(LATE or 5, St, BRIDE ST., ano 2, Foster Lane), 


HOW’S STUDENT’6 MICROSCOPE. HOW'S MICROSCOPE LAMP, 
Rock Sections and other Objects for the Microscope. 


NOW READY, 
SECOND EDITION, 


.  GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4. 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy Svo, 480 pp., Ulustrated with 1,600 Woodcuts. 
Most Complete and CMapest List of Apparatus. 
JOHN J. GRIFFIN and SONS, 22, GARRICK STREET, 
LONDON, W.C. 


RoYAL SOCIETY, at 


Rovat INSTITUTION, at 
Morley. 
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LIGHTNING 
CONDUCTORS. 


NEWALL & CO’S i 
PATENT COPPER LIGHTNING CONDUCTOR, 


As puted to all kinds of Boildings and Shipp in all parts of the world 
with un y, most Effective, and 


near o 
e m app. no re and it costs 
has per foot for the standard size, whichis safe in any storm, 


R. 8. NEWALL & CO., : » STRAND, W.C 
RPOOL. 


TERLOO R LIVE 
8, RNDERSTON Otay, GLASGOW. 
MANUFACTORY—GATESHEAD-ON-TYNE. 


STEINHEIL’S 
“APLANATISOHE LOUPEN,” 


NEW COMBINED ACHROMATIC TRIPLET 
MAGNIFYING LENSES? 
MOUNTED FOR THE POCKET. 


These ‘Lenses are constructed so as to be used at a great Focal Distance from 
the Object, and they give marvellous definition over the whole field. 


LINEAR MAGNIFYING POWERS, 5}, 8, 12, 16, amp 24 TIMES. 
Prices, 185. for first-mentioned Power, and 15s. each the four last. 
Per post, Sixpence extra. 
Notre —For all Microscopic Examinations Prey ara found to be the most 
perfect ee 


MURRAY & HEATH, 69, Jen EEMI Street, London, S.W. e 
J ORME & CO, 


(Late M. JACKSON & CO.) 
MANUFACTURERS AND IMPORTERS OF 
SCIENTIFIC APPARATUS 
AND 
CHEMICALS. 

SOLE AGENTS FOR HICKLEY’S PATENT TELEPHONES, 
Price 50s. per Pair, Cash with Order. 

Price Lists sent on receipi of Three Stamps for Postage, 
For Trade Terms inclose Business Card. 


65, BARBICAN, LONDON, E.C. 


FOR ARTISTS, ANGLERS, 
TRAVELLERS, &c. i 


PORTER'S VEIL SPEGTAGLES e ah 


jete Protection for the Face and Neck a t the Sti 
Mage s Monuta and all Flies; also against Sand, Dust, and Sun 


Price, free by posten receipt of P.O. Order, 21s. 


CARY, 


OPTICIAN BY SPECIAL APPOINTMENT TO tur 
ADMIRALTY, WAR OFFICE, &c,, &c., % 
181, STRAND, LONDON. 
ESTABLISHED OVER 100 YEARS, 


ADAM HILGER, 


Scientific Instrument Maker to the Royal Opservatories, 
of Greenwich and Edinburgh, the Observatorigs of 
Melbourne, Sydney, Potsdam, &¢., & ta 
* 192, TOTTENHAM COURT ROAD, LONDON. , 








® Iceland Spar Prisms of purity, from £2 ros. Automatic Table s 
Spoctrosco es with 6 Prisms or 1 of Toeland Spar Quartz Jensa ta to Colli- 
and Telescope and Eye-pieces, at prices 475 #t00, 


Dieden ision Automatic Ster ee Prien witout wae of Pea Aii 
Prams, and 60 degree Iceland Prism, Quartr Lenses t to Tiuninating Apparatus and 
Eye-pieces, accurate Micrometer rith Improved 


prce from 
ae: PrreeeList 6 Penny Stamps, 


. 
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MACMILLAN’S COPY-BOOKS. 


In Two Sizes, viz : Lape post 4to, 4d. each, and post oblong, 2đ. each. 
I, Initiatory Exercises and Short Letters, 


2. Words consisting of Short Letters, 
3. Long Letters, with Words containing 


° Long Letters. Figures. 
Words containing Long Letters. 


4. 
4a, Practising and Revising Copy-Book for 
Nos. 1 ti 
5. Capitals and Short Half-text, Words 
th 
6. Halftext Words beginning with a Capi- 
7. Small- hand and Half-text, with Capitals 
and Figures. 
8. Small-hand and Half-text, with Capitals 
and Figures, 
8a. Practising and Revising Copy-Book for 
Nos. 5 to 8 
9. Smal- hand Single Head Lines, Figures. 
ro. Small-hand Single Head Lines, Figures. 
1r. Small-hanå Double Head Lines. 
12. Commercialand Arithmetical Example$, 
&e, 
12a, Practising and Revising Copy-Books for 


Nos. 8 to ra. 
Nos. r to 9, and 11, as D be had with Goodman’s Patent Shding Copies. 
Large post t ato, price ód. 


B x aiiiple dorice fio copi are printed upon e slips, are 
arinei Wie A en heei pio we al they are adjusted so = to 

be difecly’ before the eyo of the pup all ts of his progress. It 
enables him also to keep his own faults , with perfect models con- 


stantly in view for imitation. Every experienced teacher Lnows the advantage 
of the slip copy, but its practical appliran application has never,before been successfully 
accomplished. This feature is secured exclusively to Macmillan’s Copy- 
books under Goodman’s patent. 

An inspection of books written on the old plan, with copies at the head of 
the. will show that the lunes last written at the bottom are almost in- 
variably the poorest. The copy has been too far from the pupil’s eye to fea 
of any practical use, and the result is a repetition and éxaggeration of hi 


errors. 
MACMILLAN & CO., LONDON. 


THE ENTOMOLOGIST’S MONTHLY 


MAGAZINE. 
Price Sixpence, Monthly, 24 8vo, with occasional Illustrations. 
Conducted by J W, Dougtas, CLACHLAN, F R.S., E. C, Ryg, F.Z.S., 
d E. T. OON, E.R.S. 
This M commenced in 1864, contains standard articles and notes 
on all subjects ed with Entomology, and especially on the Insects of 


the Bn Tales. 
Subscription—Six Shillings per alane, post free. The volumes com- 


mence with the June number in 
Vols L to V. (strongly bound in olah) 1 may be obtained by p purchasers of 
the entire set to date, at the increased price of xos. cach; tho succeeding 


vols. may be be had se elyi or be together, ati at 7s. each, 
London: JOHN V. RST, x, Paternoster Row. 


an vera = Comanmcations; &e., should be sent to the Editors at the above 


F RY S 
COCOA © gori hs pe 


“IE properly prepared, es is no nicer EXTRACT 


cocoa,’ ome Food Hean, and Air, 
odittdghy Dr, H. 








GOLD MEDAL, 


' PARIS EXHIBITION. 
In Tn Packets and Tins Pure 


J. S. FRY € & SONS, Bristol and London. 





AND BQWELS. A Great PURIFIER of the BLOQD; a 

Powerfu? Invigorator of the System, in cases of WEAKNESS 

AND DEBILITY, and is unequalled in Female Complaints? 
To be published @arly in October. 


STUDIES on FERMENTATION. The 


Diteases of B&er: theiPCaufes and the Means of Preventings them. 
By LAP. UR A Translation of " Etndes sur la Bidre,” with 
ats cogs, &c. By F, Fauiense and D. C. Ross, B.A, 


MACMILLAN & CO., LANDON. 
e e 
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FLETCHER’S SOLID LAME BURNER, 


The most ect 


urner 


Tewllwkeqeal 
ease boil an 








m + It will boil 
eas ai a gallon of 
water in a flat 
copper kettle ix , 
six minutes, or | 
melt 5 Ibs. lead. 
in an iron ladle 
s in the same time. 

Piice, Nickel plated, gs. 2 

It can be made at a low cost, of any shape, size, or power 

New and Enlarged List of Gas and Petroleum Heating Burners, F 
Furnaces, Hot and Cold Blast Blowpipes, Ingot Moulds, Foot and 
Blowers, &c Price 3d. by post. 


THOS, FLETCHER, 4 & 6, Museum treet, Warrington, 


THE SCIOPTICON 


CATALOGUES FREE. 


THE SCIOPTICON COMPANY, 
157) 
GREAT 
PORTLAND 
STREET, 
LONDON, W. 








DARTON’S COMBINED ., 
CLOCK-BAROMETER, 
In carved oak frame, 


Clock has jewelled 8-day movement, and will 88 
in any position. Aneroid as of the best finish, and 
guaranteed accurute. Sent safely packed on receipt 
of P O. Order for sos., or with carved Thermometer 


on dial, sar 
Self-registering Day and Night Thermometer, in 
agnet for out-door purposes, 


Japanned Gase, with 
Iof, 6d, each. 

; New Illustrated List of various Designs In Clock- 
Ldi Barometers and Thermometers, post free on applica- 
tion. 

The Trade supplied. 


F. DARTON & CO., 
45 St. John Street, West Smuthfield. 


DOLLOND, 


1, Ludgate Hill, St. Paul’s Churchyard. 
ESTABLISHED 1750, 
Manufacturer of Astronomical and Terrestrial 
TELESCOPES. 
THE “ EDUCATIONAL JA ASTRONOMICAL 


With 3-inc® clear aperture. Cah plete, £7 178. 6d. 
N.B —Theso Telescopes have been introduced to meet the 
wants of those wishing to purchase Instruments of excellent 
quality pire (inlet while the ext exterior is sound and good, with- 
out the cost of 


The New SLAR A Mercurial Barometer and Thernfb- 
meter combined, price 1gs., particulars of Which will be 


gont post on application. 
DIAMONDS AND OTHER PRECIOUS 
STONES. Scientific opinion givenas to GENUINENESS, PURITY, 
and VALU E.—BrRYCE ble go, Great Russell Street, London, 
Extra fcap. Svo, 99. 6a, 


METALS and their CHIEF INDUSTRIAL 
APPLICATIONS. By C. ALDER WRIGHT, D.S., Lecturer on 
Chemistry in St. Mary’s Hospital Medical School.’ With illustrations 


. MACMILLAN & CO., » LONDON. 
° 











% 
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MESSRS. MACMILLAN & 00.8 PUBLICATIONS. 


& SHORT ‘HISTORY OF INDIA, and of 
the Frogtier "States of Afghanistan, Nipil, and Burma, 
By J. TALBOYS WHEELER, late Assistant-Secretary to 


the GoveMimery of India, Foreign Department. With 13' 


Coloured Maps and Tables Crown 8vo. 125. 
? ‘The name of the author, the important posts he has filled in 
India, and the reput&tion he has matle for Ta 

ablo ‘ History of India from the Earhest Ages,’ guarantee the 
accuracy of his present book, which will be found very useful 
for purposes of reference.... The whole work may be 
recommended to those who wish to make themselves acquainted 
with the annals of our great'dependency.”—Glode., 


THE ENGLISH POETS: Selections, with 
Critical Introdué¢tions by various Writers, and a General 
Introduction by MATTHEW ARNOLD, Edited by T. 
H. WARD, M.A. 4 vols. crown Svo. 7s, 6g. each. 
Vol. I. CHAUCER TO DONNE. ` [Now ready. 

Vol. II. BEN JONSON TO DRYDEN. {Now ready. 


THE DEFENCE -OF ROME, and other 
Poems. By ERNEST MYERS, [Author of “The Puri- 
tans.” Extra fcap. 8vo. 5s. 


In crown 8vo. ‘125. 6d, 


THE PURGATORY OF DANTE. Edited, 
with Translations and Notes, by A. J. BUTLER, M. A, 
late Fellow of Trinity College, Cambridge. © 

‘This is a work of real umpoitance to -English readers and 
students of the great poet of the Middle Ages; indeed, if we 
were to say that it is, within its limits, the most scholarly’ speci- 
men of Dantesque literature extant in the English language, we 
should hardly be praising it beyond its deserts.”—Atheneum. 


THE PARABLES OF OUR LORD, inter- 
preted in view of their relations to each other. By HENRY 
* CALDERWOOD, LL.D. Crown 8vo. 6s. 


THE GIFTS OF CIVILISATION, and other 
Sermons and Lectures delivered at Oxfoid and in St. 
Pauls Cathedral, By the Very Rev. R. W. CHURCH, 
M.A., D.C.L., Dean of St. Pauls. Crown 8vo. 7s. 6d. 

[Now ready. 
NEW VOLUME OF “NATURE SERIES.” 


DEGENERATION: a Chapter in Darwinism. 
By Professor E. RAY LANKESTER, F.R.S. Crown 
8vo, illustrated. 2s. 6d. 


THE LIFE AND GENIUS OF CAL- 
DERON : an Essay, with. Translations from his ‘‘ Life’s a 
Dream” and “Great Theatre of the Wold.” By the 
ARCHBISHOP OF DUBLIN. Second Edition, Revised 
and Improved. Extrafcgp. 8vo. 55. 6d. [Wow ready. 


ENGLISH LITERATURE. By the Rev. 
STOPFORD A. BROOKE. Laige-Paper Edition, hand- 
made paper, demy 8vo. 75. 6d. 


WATER SUPPLY. By J. H. BALFOUR 
BROWNE, Bertister-at-Law. Crown 8vo, 2s. 6d. 
[Wow ready, 


COMMANDER CAMERON’S JOWRNEY THROUGH 
SYRIA AND THE EUPHRATES VALLEY. 


OUR FUTURE HIGHWAY TO INDIA. 
y V. L. CAMERON, Commander, R.N. 2 vols. crown 
vo, with Illustrations and Maps. 21s, .’ 

“CA work of great service to graphy, and of the utmost 
interest to all who follow with serious*attention éhe Progress of 
events affecting what, in this country, is broadly and generally 
known as the Eastern Question,” — aily Telegraph. 

“This lively record of a most interesting. journey. ... There 
is much of brisk adventure and quick appreciation of character 
in this easy narrative which shoud make it a welcome addition 
to our stock of hght literature,”"*-Athenenum. 





mself by his valu- 


[Now ready. 


MACMILLAN AND CO., Bedford Street, Lenon © Ee . 


EARLY MAN IN BRITAIN, AND. HIS 
PLACE IN THE TERTIARY. PERIOD. By W. 
BOYD DAWKINS, F.R.S., Professor òf Geology in 

With numerous- lustrat ons, 


Owens College, Manchester., 
[Now ready. 


Medium 8yo. 25s. 


Now ready, in 8vo, with Portmait, price 12s. 6g. 


FRANCIS DEAK, Hungarian Statesman: a 
Memoir. With Prefftce by M. E. GRANT DUFF, M. P. 
‘* As a contribution to the history of contemporaneous politics 
it is a useful work, and’should be consulted by those interested 
in the-complications of the Eastern Question,” —Atheneum. 


NEW VOLUME OFTHE,“ GOLDEN TREASURY” SERIES. 


SHELLEY, POEMS from. ` Selected and Ar- 
e ianged by STOPFORD A. BROOKE, 18mo, cloth 
extra. 45. 6d, [Vow ready. 

* Also Targe Paper Edition, printed on hand-made paper, 

india proof of Vignette, demy 8vo. 12s, 6d. 4 


THE TRIAL AND DEATH OF SO- 
CRATES: being the EUTHYPHRON, APOLOGY, 
-CRITO, and PHAEDO of PLATO. Translated into 

~ English by F. J. CHURCH. _ Crown 8vo. 


aN 


‘THE ATTIC ORATORS .BEFORE DE- 
MOSTHENES: Selections from Antiphon, Andokides, 
Lysias, Isokrates, and Isaeos. Edited, with Introduction 
and Notes, by R. C. JEBB, LL.D., Professor of Greek in 
Glasgow University. 8vo. [ Shortly. 


[Lamediately. 


MODERN GREECE. Two Lectures delivered 
before the Philosophical Institution of Edinburgh, with 
Papers on “The Progress of Greece” and ‘Byron in 
Greece.” By R. C. JEBB, LL.D., Professor of Greek in 
Glasgow napa Crown 8vo. LShordly. 


THE LIBERTY OF THE PRESS, SPEECH, 
* AND PUBLIC WORSHIP; being Commentaries on the 
Liberty of the Subject and the Laws of England.. By 
JAMES PATERSON, M. “Ay Barrister: at-Law. Crown 


Svo. [Shortly 
ENGA: a Novel, By the Author of “The 
Harbour Bar.” 2 vdjs. crown. 8vo. als, gi 


VIDA: Study of a Girl. ya AMY bans- 
MUIR. 2 Vols. Crown vo.” 2 ats. 


“ ‘Vida’ is a curiously, pleasing book, It is “to the 
writer’s credit that her sentiment is never maudlin, and -thgt 
touches which may be called trivial or even piterile in theinselves 
have their value in relation to the development of a character 
which is singularly attractive.” — Saturday Review. ~ ~~~ 

“ Itis no small tribute to the author’ se povtrs” t again and, 
again her humour and her sadness will recall thòse ualities” 
as they are elaborated under, the Band of. aed y ot” = 
Daily Telegraph, ; Jabi 

tJ b: 


s Part X. MOZART to” OPERAS *. AEU 
A DICTIGNARY OF. MUSIC’ PAND MUSI ` 
NS. Edited by GEORGE RO as, D i T. ou? 


of PEA Bese e 


a 
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SCIENTIFIC WORTHIES. 


ENGRAVED BY THE LATE C. H. JEENS. °, 


“MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 


GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL, 
SIR CHARLES WHEATSTONE. 


The following is a list of the Portraits that have appeared in the above Series, 


SIR WYVILLE THOMSON. à 
SIR WILLIAM THOMSON. 
HERMANN L. F. HELMHOLTZ 
SIR JOSEPH DATON HOOKER, 
WILLIAM HARVEY. j : 
SIR GEORGE B. AIRY. 

LOUIS R. AGASSIZ. 


JEAN BAPTISTE ANDRÉ Nt 


Proof impressions of these, Jrinted on India paper, may be had from the Publishers, price 5s. each, or 
the Set of 15 Portraits in a Handsome portfolio for £4 carriage paid. 


THE PORTFOLIO MAY BE 


HAD SEPARATELY, PRICE 6s, 


NOTE.—ONLY A VERY FEW COMPLETE SETS CAN BE MADE UP, 


OFFICE OF- 





Cheques and P.0.0.s payable to MACMILLAN & CO. 
NATURE,” 29, BEDFORD STREET, STRAND, 





Just published, in Medium 8vo, price 255. 


EARLY MAN 
HIS PLACE 


IN THE 


IN BRITAIN, 
TERTIARY PERIOD. 


By W. BOYD DAWKINS, M.A., F.R.S., F.G.S., &c., 


i Curator of the Manchester Museum and Professor of Geology and Paleontology in Owens College, Manchester. 


rat 


CAVE-H 


With numerons Illustrations. 
BY THE SAME AUTHOR, 


UNTING, 


RESEARCHES ON THE EVIDENCE OF CAVES RESPECTING TR POELE INHABITANTS 
OF EUROPE. 


With Illustrations. 


Medium 8yo. 21s. 


‘ An admirable résumé of the important results obtained of late years by the exploration of the contents of caverns in various 


parts of Europe.” — Westminster Review. 


MACMILLAN & CO., LONDON. 





PRICE us. MONTHLY.: 


MACMILLAN’ S MAGAZINE 


FOR JUNE, 1880, 


CONTENTS. 
1.—“Ho that Will not when He May. By Mrs. Oliphant. Chapters 
XXVI,—XXVIIL. 
a—‘' Harman Blennerhassett ” By A. G. Bradley. 
3 ihe Sculptures on the Façade of St, Mark's, Venice.” By Jean Paul 


e Thou on Shelley.” By Stopford A. Brooke. 
om re er Lati sare ” By Lady LE Balcarres 
g_e f the Slrtsenth 


Century.” pox M. Creighton. 
ath Formed Poem by Edmund Spenser.” By Se bastian Evans. 
$=" England and Russia.” By Sir Charles Trevelyan, Bart 


MACMILLAN & CO., LONDON. 


5 Novpready, in r voL, 8vo, cloth, price 7s. 6d. 
= NATURE’ S HYGIENE: a Series of le 
Scientific Subjects. By C. T, KINGZETT, F.C.3, F.I C 


tis oie tis ok TE PAS ee Oxidation, the ieron, Crt 
by which it is carried out, and their natural sources~R 

tion, and Slo Decay— DB ectucten ant Coss neata sat Contae 
Diseasos—The Germ am 


T tial and s eraio eama their Te 

i and tho and Disinfectant Properties of the cts— 
Pine eS Forests, their Distribution in Nature, and the Extent 
of their H: 


BAILLIARE, TINDALL, & COX, Kmg William Street, Strand. 
e . 


< 





Recently pubhshed, with 17 Plates, 4to, Cloth, price £a 2s. 
AURORA; their Characters and Spectra. 
By J Ri RAND CAPRON, F.R.A.S, 


I.—THE AURORA AND ITS CHARACTERS. 
Part II —THE SPECTRUM OF THE AURORA. 


London: R. & F. N. SPON, 46, Charing Cross, 


The MORPHOLOGY of the SKULL. By 
W. K. PARKER, F.R.S, Hunterian Professor, Royal Coll 
Surgeons, a and G, T, BETTÀNY, B.Sc., Lecturer on Botany in pllege’ of 
Hospital Medical School. Illustrated. Crown 8v0. 10s 


MACILLAN & CO., London. 
BRYCE-WRIGHT’S LATEST ARRIVALS. 


GEMS,—An unique Cat’s-Eye, being one of the finest, 4f not 
the finest, known. few magnificent Specimens of the 
rare gem, Alexandyte, from Burmah, 

MINERALS .—Very fine Anglesites from Monte Poni, Sul- 

phurs and uther Sicilian Minerals, 


STONE IMPLEMENTS from Troy, exceedingly rare. 


BRYCE-WRIGHT, 
FRGS, F°R.Hist.S., &e.. . 
Mineralogist, and Expert in Gems and Precious Stones, 
90, GREAT RUSSELL STREET, LONDON, W.C, 
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“RAPID PHOTOGRAPHY. 


The “ ENGINEER’S”’ Set of Photographic Apparatus to take pictures, 64 x 4ł, for £9 108. The 

‘“ DRAWING-ROOM ’’*Set, to take pictures 5 x 4, for £10 58. These Sets are complete with Swan’s 

Sepsitive Plates, the necessary Solutions, and Instructions. Swan’s Plates are so easy and simple to 

manipulate, that any intel%gent youth can almost immediately take the most exquisite photographs, without 

staining the hgnds or using poisonous chemicals. These and other Sets, viz., the “TOURIST,” £5 rss., 
and the ““RUGBY,’, £3 5s., together with every requisite for photographic w8rk, supplied by - 


MAWSON AND SWAN, . 


Importers of, and Dealers in, Chemical, Electrical, Photographic, and Scientific’ 
Apparatus, 


NEWCASTLE-ON-TYNE. 


PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


Now List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Hire. Post free. 
Complete Sets of Physical Apparatus for Scienca Primers and all the Physicfl Text-books in use in Schools and Colleges 
Siemens and Gramme Dynamo Machines and Lamps for hire. 


Schools supplied with Apparatus as per Science ArtD ents’ Requirements in the Sections of Light, Heat, Sound, and Electricity. 
Electric Signals for Houses, Hotels, &c., Colliery Signals, ightning Conductors, Gower and other Patent ‘Telephones, 
A EDWARD PATERSON, 


ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 
76, LITTLE BRITAIN, E.C., LONDON. STEAM WORKS—GRAY’S INN ROAD, 
Ilustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. Ditto, Electric Signals, Pari 2, post free, 6 Stamps, 


W. LADD & CO, —* 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
{By Appointment to the Royal Institution of Great Britain), 
Ir AND 12, BEAK STREET, REGENT STREET, W. 


- IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates, Immediately available in any condition of the atmosphere. 
LADD'S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use. 


Physical Apparatus of every Description. 
ILLUSTRATED CATALOGUE, SIXPENCE. 





EAGLE INSURANCE COMPANY. 
19, PALL MALL i Q. C. TISLEY & Co, 
bd Fox Lives ONLY, ESTABLISHED 1807. OPTICIANS, 


Alc a hei Call of maea n I eee PTON ROAD, SW 
Reports, Prospectuses, and Forms may be had at the Office, or from any 172, BROM ? ome te 
g e P Actuary and Secretary (Close to South Kensington Museum), 
THE PHONEIDOSCOPE 
R. W. NEEY ES, An Instrument for Observing the Golour- Figures of Liquid Films under the 


PHILOSOPHICAL INSTRUMENT | Bete vaste demonstration, of the Vitzatory and, Molecular Motion of a 


s Tho PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
INTENSITY COIL MAKER, | Pamphlets, x, in Cardboard Box, ros 6d 


. 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 





Se doe A 
PRICE LIST, FOUR STAMPS. 8. C. TISLEY & CO., x73, BROMPTON ROAD, eae SW. © 
Sa Oe a CTRICITY. All Materials oxperi- 
55 SIDMOUTH STREET, LONDON, W.C. | eee ee y 
Jecirical and Acoustic A 4 Drawings and 
= | OTTO WOLTERS, Price Lists of Kitii and Acousile Atere SAD e and 
C l. ai cn ef Mha Harmienotahh TETTA Ta 


$s, UP. MARYLEBONE ST., PORTLAND PL, LONDON, W. 
MANUFACTURER or 
ANALYTICAL AND BULLION BALANCES, 
SPECIALITY—~ 
The New Improved Short-beamed Analytical Balances. 
PAT@PNISED BY TRE Unfversity oF SYDNEY. 
` A Description-explaining ths principle of these Balances post free on 
application, ` 


MICROSCOPES sand 
BALANCES us made by 


(Late 

best and ach his 35r. Box 
BALANCE, Wirented 4 turn to ONE- 
TWENTIETH OF A N sor qos. 


ces 
Prr kutr trai post free, 
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On MONDAY, MAY 3ist., ” 


` The FIRST NUMBER of the ST. JAMES’S GAZETTE, a New Evening Papet, 
will be published, price TWOPENCE. The ST. JAMES'S GAZETTE may be ordered 
of any Newsvendor, or the paper will be sent to any part of the United Kingdom past free jor 


Three Months on receipt of 16s, 3d. P.O. Orders to be made payable to Mr, Aa Southcott, 
at Fleet Street Post-Office. e i 


Office of the ST. JAMES’S GAZETTE, Dorset Stredt, Fleet Street, E.C. 


THE ST. JAMES'S GAZETTE. 
A NEW EVENING PAPER.. 


The circumstances under which this Journal is started were explained a few days since in a letter written by the late Editor 
of the Pal? Mall Gazete, and published in the London Newspapers. After setting forth the reasons why he and the 
gentlemen associated with him in writing the Pai! Mall Gaselfe were suddenly obliged to abandan that paper, Mr. 
Greenwood’s letéer concluded thus : ‘ But we €o not propose to allow our independent little paper to be extinguished. 
Its spirit resides in us, and it shall soon reappear in a new shape, and ‘ with all the latest improvements,’ ” 


The ST. JAMES’S GAZETTE will be started in redemption of this promise, and its first number will be published on 
Monday, May 31. 














. 

The ST. JAMES’S GAZETTE will be associated with no political clique, and will studiously avoid the entanglement of party 
ties. Partisan jounalism we understand, and are more than ready to allow that 1t may be camed on with usefulness and honour, 
But of partisan journalism there is abundance at all times; and if the public is to be well served by the Press, there should be 
something more in newspaper-writing than advocacy and antagonism. There should be independent criticism, unaffected by regard 
for the virtues, or even for the fortunes, of any minister or any party. The reproach of partisan journalism is twofold. In the first_ 
place, when this legislative measure or that course or poncy comes under discussion, the good party writer is too apt to think of the 
constituencies first and the country afterwards ; and in the competition of parties to “dish ” each other, it sometimes happens that 
both think so much of the constituencies that the country is forgotten altogether. Now on these oceasions—and they are not 
infrequent—an independent Press has its uses, “In the next place, political partisanship is understood to justify the evasion, and 
even the suppression, of facts‘whenever they appear to be of a damaging or awkward character. But it is not for the public good 
that there should be any general evasion or suppression of facts; and yet there are times when the facts are almost as damaging er 
as awkward for the leadeis of one pet as for the chiefs of the other, and then it happens that the public is betrayed by a conspiracy 
of silence. The Press, to which the country locks fo: instruction, fails to do its duty, and yet is blameless according to all sound 
principles of political partisanship. Therefore it ıs that we choose to take an independent pat in the discussion of political affains, 
declining allances which too often hamper criticism and stifle plun speaking precisely when the need of both is greatest. 


But if we of the ST. JAMES’S GAZETTE have no preferences for Conservative or for Liberal wisdom, and shall probably be 
convicted on many occasions of making no more allowance for the follies of one party than of the other, we shall resume a certain 
course of duty with the comfortable assurance that here, at any rate, we run no risk of beng charged with vacillation or 
inconsistency, These latter years have witnessed a new growth of Radical doctrine which is to English politics what the American 
weed is to English rivers. ‘The preaches of this doctrine call ıt Advanced Liberalism, but it 1s, in fact, foreign to Liberalism, and 
in all its more important manifestations directly opposed thereto. The tyrannical temper of this School; their strange sympathy 
with despotism ; their international policy, which appears to be drawn from Don Quixote and the Crusades; their Communist 
economy ; their readiness to experimentalise in inevocable legislation of the gravest order,—maik them off as a new and dangerous 
party in English politics ; and to this School of Radicalism we shall offer at all times a vigilant and determined opposition, 


* From this brief Advertisement it will be seen that the writers in the ST. JAMES’S GAZETTE propose to continue, in the 
discussion of political affairs, the course of conduct which is expected of them. In LITERATURĘ, in ART, in all that should 
minister to the sweetness, the tranquillity, and the adornment of life, enough to say that it will not*be our business to encourage the 
fantastic egotisms and the obtrusive insincerities of which there is too much in these days. 

It only remains to be said that fhe ST. JAMES’S GAZETTE ıs equipped for its enterprise by men whose sole desire arid 
intention in the matter is that what they conceive to be honest, independent, and useful journalism shall not be silenced. It seemed 
to them that what hatl been destroyed should be promptly and firmly re-established ; and since, as we have abundant reason to 


know and be grateful for, this feeling is shared by many thousands of Her Mayesty’s subjects, we start with eyery confidence in the 
succes we mean to merit, z 


The First Number of the ST. JAMES’S GAZETTE, a New Evening Paper, will appear on MONDAY, May 31. 
i OFFICE—DORSET STREET, FLEET STREET). E.C. 


No. 1 of THE ST, JAMES'S GAZETTE, 


A NEW EVENING °*PAPER, 








‘ WILL BE 


:. RUBLISHED: ON MONDAY, MAY 3:. 


All bufinegs communications, &c., should be addressed to the Publisher, and all Advertisements to the Advertisement Manager, at 
K > the Office of the ST. JAMES’S GAZETTE, Dorset Street, Fleet Street, E.C. 


Printed by R. Cray, Sons.ganD PAYLOR, at 7 and 8, Bread Street Queen Victoria Street, in the City of London, and published by 
oe Axp Co.. 29 and 30, Bedford S: Covent Garden —Trourepay, May 27, 1880 
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BRITISH ASSOCIATION 


FOR THE 


- -ADVANCEMENT OF SCIENCE, 
i aa, ALBEMARLE STREET, LONDON, W. 
The NEXT ANNUAL GENERAL MEETING will bo held at 
SWANSEA, commencing on WEDNESDAY, August ax. 
‘ PRESIDENT-ELECT, $ r 
ANDREW CROMBIE RAMSAY, Esq. LLD. F.RS., VP.GS., 
-Director-General of the Geological Survey of the United Kingdom and of 
the Aluseum of Practical Geol 
NOTICE TO CONTRIBUTORS OF MEMOIRS —Authors are re- 
ded that, under an armngement dating from 187r, tha acceptance of 
emoirs, and the days on which they are to be read, aro now, as as 
porsble; determined by O g Committees for the several Sections 
efore the beginning of the Meeting. It phas‘ therefore become neces- 
sary, in order to give an opportunity to the Committees of doing justice to 
the several Communications, that each Anthor should prepare an Abstract 
of his Momoir, of a length suitable for insertion in the published Transac- 
tions of the Association, and the Council request that he will send it, together 
with the original Memour, by book-post, on or before July 24, addressed 
thus '—' General Secretaries, British Association, a2, Albemarle Street, 
London, W, For Soction-isescsscsereceee 7 Authors who comply with 
this request, and whose Papers are accepted, will be furnished beore the 
“Meeting with printed copies of their Reports or Absthacts, If it should be 
inconvenient to the Author that his Paper should be read on any ar 
days, he ıs requested to send information thereof to the SECRETARIES in a 
separate note. 
_ Reports on the Progress of Science, and of Researches instrusted to 
individuals or Committees, must be forwarded to the AssisTANT-SECRE- 
TARY, for presentation to the O. g Committees, accompanied by a 
statement whether the Author will be present at the Annual Meeting. 
No Report, Paper, or Abstract can be inserted in the Report of the 
Association unless it is in the Assistant-Secretary’s hands before the conclu- 
mon of the Meeting. J. E! H. GORDON, Assistant-Secretary. 


SIR JOSIAH MASON’S SCIENCE 
COLLEGE, BIRMINGHAM. 








the pa of October. : 

The COURSE OF INSTRUCTION, as gt present arranged, includes 
Mathematics (Prof M. J. M Hill, M A }, CHS nistry (Prof W A Tilden, 
D.Sc. Lond, F.R $), yia (Prof. J. H. Poynting, M.A., B Sc. Lond.), 
and Biology (Prof, T. W, Budge, M.A., F Z S.). The Course is designed 

repare tudents for the Degrees of B.Sc. and D.Sc. of the Umversity 
ndon 


of ” $ 7 
Information as to the terms of admission and the arrangement of classes 
may be obtainefl on application to Mr. S. ALLPORT, Curator, at the College, 


Edmund Street, Birming! 
JOSIAH MASON, Fousder and Bauiff. 
G. J. JOHNSON, Chairman of Trustees. 


Birmingham, May 26, 1880. 


ZOOLOGICAL SOCIETY'S GARDENS, 
REGENT'S PARK. 
LED. PIOSTIS LECTURE wig be given by Prof. W.H FLOWER, 


Soclety’s Gardens, Regent’s Park, on TH DAY, June 3rd, at 5 o'clock 
pm. Subject, “Teeth.” _ ites tape 
+ 








[All Rights are Reserved. 


BROWNING’S MICROSCOPES. 


The MODEL MICROSCOPE, made 
expressly for class demonstration, has rack 
and fine adjustments to the body, large 
stage fitted with universal stage motions, 
removable stage fittings for apparatus, 
revolving diaphiagm, A or B eye-pieces, 
and I-1n, and 4-in. combined objectives of 
my own manufacture. 


PRICE £5 10s, 0d, 
. Price List of Microscopes Free, 


Lblusirated Catalogu of Microscopes wiih 41 
p Sllustratiors, 10 ole page engravings, post 
Sree 7 stamps. 


phe 
HN BROWNING, 


Optical and Physical Instrument Maker to HAL Government 
the Royal Society, the Royal Observatory, 


63, STRAND, LONDON, W.C. 
Factory—Southampton Street and Exeter Steet, Londog. 


PRIZE MEDAL, 1862. ESTABLISHED 100 YEARS. 
Telescopes, Spectroscopes, Opera Glasses, Exe., Se, 


GLASGOW N4VAL AND MARINE 
ENGINEERING EXHIBITION. 


Chairman—The Hox. TuE Lorp Provésr or GLASGOW e 


An EXHIBITION of Models, Material, and Apparatus connected with 
Shipbuilding, Marine Engineering, and Navigation will be opend in the 
Corporation Galleries, Glasgow, in NOVEMBER next for a perlodf Six 
Months. There will be a Department for Artisans’ Work, in which Prizes 
for various classes of Models, Inventions, and Apparatus will be awarded. 
The Evhubition is promoted by a Joint Committee of the Town Council of 
Glasgosy and of the Shipbuilders and Marine Engine of the Clyde. 

Further information, and forms of application ace, may be obtained 


from the Secretary, 
JAS. PATON. 
Corporation Galleries, Glasgow, arst May, rio. s e 
2 


PRACTICAL GEOLOGY.—A well-fnown 


Tavestiggtor and Author don Doctor of Science) proposes in August 
to conduct a CLASS to Meg eer Highlands for the Study of the 
Older Rocks.—For particulars addeess Doctor or Science, Ethelbert 
House, New Wimbledon, S.W. 


FOR SALE.—BROWNING’S” 2-PRISM 


SPECTROSCOPE, equal to new. Gost £15. Price Og SPECTRO- 
SCOPE, NATURE Office, | 











x 


+» 
e 


XXXIV 








MICROSCOPIC OBJECTS 


Of soperlative perfectlon, phe tien ae Histology and every branch of 
croscopy. 


Catalogues post free and gratis on application, 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


INSTITUTE OF CHEMISTRY. 


PRIZES. 

Dr. FRANKLAND has peered a Prize of £50 for the best Origi 
vestigation involving Gas yus and Dr Co MEYMOLT T 
also offered a Pore of fis oP the” best Orginal Investigan:n on Special 
Keacnons serae ane their S pranon from grganie Mirnes. 
‘These oran To ociate® and to all persons (except Fellows of 
the Institute) who shall, before the In st of Iecember next, have quahfied 
for the Assocatep mal respects, s passing the prescribed pract.cal 
exammation, and successful competition for These prizes will be accepted ın 
lieu of such practical examination 

Further mformation may be obtained on oy hcation to the Secretary, Mr 
C. E, Groves, Somerset i ouse Terrace, W ve. 


ROYAL POLYTECHNIC. —CLASSES for 
doen of EDWARD B. AVELING, T D. E ELS. London | Unt 
varsity Matriculation, rt and end B , Preliminary Scientific 
Botany, Physiology, Chemistry. All the work practical. 


HOFWYL SCHOOL, HOFWYL, 
BERNE, SWITZERLAND, founded 
LENBERG, offers sound instruction m 





al In- 
DY has 





B., 
e 





near 
EMANUEL DE FEL- 
e ancient, but especially in 


Pi modern, languages, n ma tics, and panal —- 

‘or ctus and firth apply to HONHARD SCH 

LL.D , 26, Belsize Park ince pareil an N.W., or to the Head- Master, 
Ar A r ANDRESEN, HofwyL 





PAR SUITE DE DECES A VENDRE. 

Une magnifique collection particulitre d INSTRUMENTS et APPA- 
REILS de PHYSIQUE, de MECANIQUE, et de TELBGRAPHIE, 
ainsi qu'une collection complète des CORPS-SIMPLES, de PRODUITS 
CHIMIQUES, CRISTAUX, MINÉRAUX, & 


Tous les appareils sont neufs, et sortent des afeliera de construction les 
plus renommés d'Angleterre, de France, et d'Allemagne, 


est de £2,700. 
Pour le catalogue et tous autres Tees ents, s'adresser à Mr. J. 
gique. 


VANDEVYVER, rue do la Santé, 9, à Anvers, 


THE LONDON LIBRARY, 
xa, ST, JAMES'S SQUARE, S.W. 
President. 
Thomas Carlyle, Esq. 
Trustees. 
Earl of Camarvon, Lord Houghton, Earl of Rosebery, 


Committee. 
Sir James Alderson, F. W. Burton, Canon Cheetham, 


W. Courthope, Ea ir 





Rev. 


‘gE 


Conybeare, ets Mo Tor Frederick Elhot, Rev. 

Estcourt, fuser Sydney Gedge, Esq, Prof. Gladstone, 
F. Harrison, Esq., D C.M Kennedy, Esq , Rev. Stanley 
Leathes, D.D V. W. H. Maxwe Lyte, Esa., James 
Cotter ‘Monson, frig Earl Lip Iorley, Rev. Mark Patti Pattison, Munk, 
F. Pollock, Esq., = Deiene Herbet Spencer, Ex, Leshe 


Beia Tha Libry to onas COO, vou une of 


fer kite Life pnaee. LO, tion, £98 oe are allowed to Country and 
‘en to Town Members. Reading Rooms from Ten to Half-past Six. 
ale biaes new edtiton, tion, 1015 (1,062 pp. ie price 165.3 to Members, r25. 


on 
Prospect Ma OBERT HARRISON, Secretary and Librarian. 


DIFFRACTION GRATINGS, 
Ruled with Mr. L. M. Rutherfurd’s engine, on Speculum Metal ; of two 
sizeg, about 1 inch and rf inches square of ruled surfaca, with 17,296 lines 
perinch, Price PA Don reo 


- D.C “CHAPMAN, 
175, SECOND AVENUE, NEW YORK, U.S.A. 


NDERSON’S PATENT GALVA- 
TTERIES, Powerful and Constant On view, working the 
Electric and our x8-1nch Spark Induction Coil, daily om 3p-m. 

Prices and particulars, post free. 
DALE & CRAMPTON, Manufgpturing Ele Electricians (Sole Makers), 
% Little Britain, E. 


cient and Modern Literature, 
ear, or Aan with Entrance Fee of 





R. C. 
NIC 


lh 


EDISQN’S*PHONGOGRAPH, with Stréh’s 


Patent Ragfwork for producing even a; regular movements. Articulates 
distinctèy; a beautful instrument Price 30 Guneas Offers received. 
—Joun W. CrocxEE, 2, Codrington sey Devon. 
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LIVING SPECIMENS FOReTHE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIST’S and NATURALISTS 
8TUDIO, 17, AN® STREET, BIRMING. 


T. B. has last week sent to his subscfibers specimens of the Entomostracor 
Bosmina longirostris, with dawg and description. He bas also sent out 
the Zoca of Crab, Larval Shrimp ang the Hydroid” Tubularian, Clava 
sgramata, as well as other ie Ob: 

Week! sniounnements’ wil be made ta thie class of organisms T. B. 
is supplying. 7 


Specimen Tube, One’ Shilling, post-free. . 
Twenty-six Tubes in course of Six Months for Subscriftion of £2 18- 
Price List of Specimens on application, with stamped addressed envelope. 

Hints on the Preservation and Examination of Living Objects, 38 


VOLCANIC BOMBS, 


INTERESTING LAVAS & MINERALS, 


FROM e 
VESUVIUS, SOMMA, OLIBANO, PIANURA, AND 
SOLFATARA. 





THOMAS J. DOWNING (Geologist, &c.), ' 
38, WHISKIN STREET, E.C., LONDON. 


MINERALOGY AND GEOLOGY, 


is received, the following Minerals for Chemical Purposes i=- 
HORLOMITE, RUTILE, ZIRCON, BERYL, ALGANITE, eo 
LUMBITE, a HERITE, CERITE, EUXENITE, THORITE. 


PHENAKIT 
$0 ine of SENAMONTITE, BERYLS 





BROOKITE 
PROUSIT ITE 
BLOWPIPE CASES AND OTHER APPARATUS. 
COLLECTIONS FOR STUDENT OR TEACHER, from £a 2s. 
ELEMENTARY COLLECTIONS, from” 4b 
Catalogues 


SAMUEL HENSON, 
277 (Late 113a), STRAND, LONDON, W.C. 


MINERALOGY AND GEOLOGY. 
COLLECTIONS OF soo SPECIMENS IN CABINETS, 


Specially adapted for Students and Teachers, price 42s. 
Smaller Collections at same rate. These Collections are used with su 
by nearly all geological science teachers in the United Kingdom, "Single 
Specimens and every requisite of 


JAMES R. GREGORY, 
Geologists’ Repository and Museum, 88, Charlotte Street, Fitzroy Square. 


See new Lists of Collections, new List of Apparatus, &c. Eatablisfled zs 
yearsin London. 


TO CURATORS AND OTHERS.—W. H. 


eae aa F G S., Sheerness-on-Sea, offers for Sale, together or 

a number of very choice anfl some unique specimens from 
the rag een Clay, including usb Crocodsius, Palaophis, Argil- 
larius longif unis, Ainria sic-xac, Fish Crania, &c., &¢ An inspec. 
tion 13 invit 


PRECIOUS STONES and GEMS, with 


other Ornamental Stones and Minerals, arran ol ag eal for the 
use of Jewellers, Sc., for forming Names, Mot 
toes, &c., in articles of ewellery and Ornamen = by AMES R 
GREGORY. Second Edition With considerable Ad New 
Names, and much detaleg mformaton. This Edition is clear ly eni 
distinctly printed on thick drawing paper, su suitable for framing for th 
office, &c., and for reference Price 2s post for as. rod, in 
uard Case. To be obtained only of aeS R GREGORY, Con- 
aulting Alineralogist, 88, Charlotte Street, Fitzroy Square, London. 


GEOLOGY AND MINERALOGY.” 


JOHN TYM has ready for Sale, at low prices, Educational Collections 
Rocks, and Mumerals, specially arranged to illustrate the ul 
yell, Gee Bonney, ‘Collins, Davies, Skertchley, Dana, 
Jukes, &c. Series of for School and College Museums are 
esupplied at very eat le prices, Catalogu 
Postal Address CASTLETON, i 














free, 
SHEFFIELD. 


THIN GLASS FOR MICROSCOPIC 


MOUNTING of best se ea Circles, 6d. per ownce ; Squares, 
as, Of, j post | ost free ad. Ground edged Sips, 5s. per gross ; also 
other Mavecinls a aad Objects prepared for mounting, CHAS. 
PETIT, rsx, h Street, Stoke N n, N. d 
* e 
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JOURNML OF THE SOCIETY OF 
TELEGRA ENGINEERS. 
e Edited by W. E. AYRTON. 


g APRIL Ilustrated Papers on Recent Infprovements in Electne Light 


Apparatus, paratus, by Mr A. Siemens. Indu@tion in Overhead Lanes, &e., &e. 
Wa Discussion on Mr Siemens’s Paper by Representatives from all 
Manufacturers of Blectric Light Va ns and by others Illustrated 
Papers on Immprsing Wires in Acid Prof. Hughes. Adhesion of Metals 
produced by Currents, s, bg Mr. Sa 8 c, &c. 

JUNE, Shir. iene pers on Lecalising Faults when more than one 
enst, by Mr. ea kin © Decay of Insulating Compounds in Underground 


Wires, Mr. Preece Electra] peed Indicator, by Mr. Kempe. A 
Decade in the of Enghsh Telegraph Mr Graves. Employ- 
ment of the El&ctr nt m Metallurgy, orticulture, and the Trens- 


mission of Power, t by Dr Siemens, &., & 
April and May, Three Shillings cach? June, Five Shillings. 
Messrs. E. and F. N SPON, 46, Charing Cross, 


THE ENTOMOLOGIST’S MONTHLY 


MAGAZINE. 
Price Sixpence, Monthly, 24 24, pages 8yo, with occasional Illustrations. 
Conducted by J. W, Do opas cLACHLAMN, F.R.S., E. C. Rys, F.Z.S., 
T, Starnton, F RS. 

This Mageiine, commenced in "1864, contains standard articles and notes 

gne subjects o connected with Entomology, and especially on the Insects of 
ri! 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each y 

Vols L to V. (strdtgly bound in oloh) t may be obtained by purchasers of 
the entire set to date, at the increased price of 10s. each; succeeding 
vols. may be bad se tely or together, at 7s. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.--Communications, &c., should be sent to the Editors at the above 
a 


L'ÉLECTRICITÉ 


Revuo socoientinque illustrée 
Paraissant le 5 ot le 20 de chaquo mois 
En une belle livraison de vingt-quatre pages grand in-80 Jésus 


Télégraphie. —Galvanoplastie. —Meteorologle.-Médecine 
Art mibtaire,— Applications diverses 
ORGANE SPECIAL DES PAOGRÈS DS LA LUMIRRE RLECTRIQUE 
Publication rédigee depuis 1876 avec la collaboration des 
principaux electriciens francais et étrangers. 


Soorétaires de ln Redaction: W., pz FoNvIELLE ot le Ct DARRAR. 
Directeur : E. DE CLISSON. 


CONDITIONS D'ABONNEMENT : 


ZARIS ET DEPARTEMENTS(§ 25:e 12 >| UNION POSTALE r 


ETATS-UNIS MANÉRIQUE. JÍ aR... 1B > . 
Prix une livraison : » 75 


On numéro pinnen est envoyd graiss sur foute demande afrancass 
reside aw bureaw du Journal: 


Paris 16, rue-du Croissant, Paris. 

















NORTH BRITISH AGRICULTURIST 
is the only Agricultural Journal in Scotland, and circulates 


also a very ¢ Considerable circulation on the 
ica, Australia, and the Colonies, 

The AGRICULLURIST is pwblished every ies afternoon in 
time for the evening mails, 7 tish 
and Irish Markets i the-week, bemdes Te 
Gn the the day of publication. 

Veterinary Department is edited by one of the leading Veterinarizns 
in Te country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labo under disease. 

Full Reports are given of the Meetings of the Agricultural Society 
of poles the Royhl cultural Society of I d, the Highland and 
tural Sorioty. è of Scotland, the Scottish Chamber of se Agnolia 

oa all the principal Agricultural Associations throughout G. 


For pe addressing themselves to Farmers a better medium does 
note 
Sae Annual Subic able in ad 
= agin EA Edmburg ption, payahlejin advance, AA 


a Oe ‘Orders payable to Cun Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 





A CERTAIN 


REMEDY 
ai SORES, If 





For BAD BREASTS, OLD WOUNDS, 
effectually rubbed on the Neck and Chest, it cures SORE 


THROATS, ‘BRONCHITIS, COUGHS and OOLDS8; and for 
GOUT, RHEVMATIBN, and all Skin Diseases it is nnegualled, 


LA SEMAINE FRANCAISE: a Welly 
Newspaper and Review in the French Language. Roelice et 
ace Art, Varieties, OES, Price 3d., thro bookse! we. at 

railway bookstalls. 37, Southampton Street, Strand, W 

LA'S SEMAINE FRA N CAISE: Journal Française Soa 
r leterre : Politiq Sciences Variétés, Nouvell 
ig dre Un fess om Pr par la porta. sid., Aarin Men ta Ale y cae. 
ment franco par la poste—un an, 15¢ ad.; six mois, 74. 7d. Prixa. ekes 
anlage et aux gares des chemins de fer. On s’abonne aux 

Southampton Street, Strand, Londres, W.C, 
LA "SEMAINE FRANCAISE.— — Ta Semaine Fran- 
mn eee brought oat Fa London for T fo at pete at 
to stu temporary m 
pem ized of coo their as img to is particalar Galle print 
t certainly merits success.” —G) 

LA. SEMAINE FRANCAISE. ‘—The numbers before 
us are full of good things. . It will be far better for most than any 
one of the bat papers published i Pans itself. We are much pleased 
with the character of it, ang beli ie mill kee Mo sg those 

many households where French is culnyvated. printing is very well 


done.” 
TERMS OF SusscrrrTion:— t. d, 
Tiree months æ m o o o A JO 
~ eo. to one reo mæ 7 7 
Tere i ” we I5 2 
P.0.0. payable to T. Spawswicx, at Tong Street, Co vent Garden, W.C 


Publishing Office, 37, Southampton Street, Strand, W.C. 





THE BEST FARMERS’ NEWSPAPER. 
$ THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by Jonn ALGERNON Cranks, Secretary to the Central Chamber 
of Agriculture, 
Dotes ecial attention to the discussions and proceedings of the Chamber 
Agpanltire of Great Britain (which now number upwards of 18,000 
oon oie besides giving original papers on practical farmmg, and a mass 
of intelligence of particular value to the egricultucist. 
‘The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which 1s despatched the same evenin: = 
as to ensure delivery to country subscribers by the first post on Tu 


morning Price 3d , or prepaid a year post free. 
Debtished p W. PICKERING, a7 Arundel Street, Strand, W C. 





Price rt. MONTHLY. 


MACMILLAN’S MAGAZINE 


FOR JUNE, 1880. 


CONTENTS. 
pee ce thet Will foe wee He May.” By Mrs Oliphant. Chapters 


a‘! waren Blennerhassett ” By A. G. Bradley. 
3" pane Scalprures on the Facade of St, Mark’s, Venice.” By Jean Paul 
ichter, 

4 —“ Some Thcughts on Shelley ° By Stopford A Brooke, 

5 —** Her Last Letter” By Lady Lindsay of Balcarres. 

6,—“A Learned Lady of the Sixteenth Century.” By M. Creighton. 
.—'' A Lost Poem by Edmund Spenser’? By Sebastian Evans 

8.—'‘ England and Russia” By Su Charles Trevelyan, Bart. 


MACMILLAN & CO, LONDON. 





On the rst of every Month, price One Shilling. 


THE ZOOLOGIST: 


A MONTHLY MAGAZINE OF NATURAL HISTORY, * 
Third Series. Eaa. by J E. HARTING, F.L.S , F Z.S., Member of the 
Ornithologists’ Union ; : contains — 

Original articles By well krowa naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory , occurrence 
of rare birds; distribution ande migration of Bntish fresh-water fish; now 
or rare manne fish ; local aquaria, British reptiles; British land and fresh. 
water mollaa, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in on Sunes hi 
Reports of the Linnean, Zoological, and Entomological Societies. Pesviows 
of natural history béoks. Occasional translations from foreign zoolo al 
Journals of imponant and interesting articles in various branches of toology, 

are occasional woodcuts. 
JOHN VAN VOORST, 1, Paternoster Row. 


On the rst of every Month, prico Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITIS EN TOMOROGE; 
Edited by Jonn T. Carngnct 
With the Assistance of 
Freprnicx Bonn, FZS. | J. Jema Powzr, M D. è 
e Epwar A. Frreu, F L.S. Imar War, F.L.Se 
F. BUCHANAN WHITE, 


Contains Articles by well-known Entomologis n all branches of the è 
Science, on Insects injunous or ben l to nai oe en; Notes on 
Habits, ‘Life-Historles, occurrence of &t. ; there are monthly hsts © 

Duplicates an@ Desiderata, 


rous WOODCUT ILLustRaTions,o tie printing of which especial 
Boa is given, and o LITHOGRAPHED and Ragio-LiTHo- 
GRAPHED e 
SIMPKIN, MARSHALT; & CO., Station€rs’ Hall Court. 
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Now ready, in Medium 8yo, price 18s, Vol. I. | A 


A TREATISE ON 


COMPARATIVE EMBRYOLOGY, 


‘BM BALFOUR, MA, F.R.S., Le 


Fellow and Lecturer of Trinity College, Cambridge. R 
In Two Vols. Ilustrated. ' M 
. MACMILLAN AND CO, LONDON. 





. NOW READY, PRICE zs. 6d. 
NEW VOLUME OF “NATURE” SERIES. 


DEGENERATION: 


A CHAPTER IN DARWINISM. ‘ 
By Professor E. RAY LANKESTER, F.R.S., Fellow of Exeter College, Oxford. 
London: MACMILLAN & CQ 





Just published, Bvo, cloth, pp. xxvi. and 500, price 18s., gilt top, aos. Lately published, in Two Volumes, demy 8vo, £% 35. 
- PRE-ADAMITES; A HISTORY 
# sili a Grady of dietr Condities, N Racet A Maia ant Preeate DIN 
Dispersion over the Earth. BRITISH MARINE POLYZOA. 
With Charts and other Illustrations. : BY 
y ALEXANDER WINCHELL, LLD, The Rev. THOMAS HINCKS, B.A, ERS, 
Professor of Galy and Palæontology in the University of Michigan. Author of “A History of the British Hydroid Zoophytes,” &c. 


eo 


London: TRUBNER & CO., Ludgate Ell. Containing an Introductory Sketch of the Class in which the latest results 
of research are summarised, and a Full and Critical Account of all the 


FOREIGN BOOKS AT FOREIGN PRICES Bone Forma. z ae 2 a PER 
s ustrati igures of the es and princi arieties wo 
WILLIAMS & NORGATE’S SCIENTIFIC the Author phir ie oie on ae anwar of 8o Plates, and by 
BOOK CIRCULAR. No. 38. Pest'free, One Stamp. (Natural | numerous Woodcuts. 
History, Physics, Astronomy, Chemistry, Medicine, and Surgery ) JOHN VAN VOORST, 1, Paternoster Row 


Ik, Henrietta Street, Covent i Garden, London; and 20, South Fredenck 








Street, Edinburgh. Just published, crown 8vo, price rs. 6d 
i JUST PUBLISHED. CLASS-BOOK OF ELEMENTARY 
PROCEEDINGS of the SCIENTIFIC MECHANICS. 
Be eae ths Paper cred ak athe Sclentife Meengs H Elementary Lessons A oiir the Use of Schools. 
{anun ieee ile s aiia. With 14 Plates, mostly coloured, 12s. By W. HEWITT, B.Sc., $ 


Science Demonstrator for the Liverpool School Board. 


GEORGE PHILIP & SON, 32, Fleet Street, London ; } 49 and 51, South 


May be obtained at the Society’s Omes, ki Hanover Square pare, W 
ia 
Castle Street, Liverpoo 


Messrs Loneatans’, Paternoster ow, EC ; or through any boo 


By ‘JOHN FISKE, M.A, LLB. 








OUTLINES of COSMIC PHILOSOPHY, THOMAS D. RUSSELL’S 
pered on the Doctrina of Evolution, with Criticisms on the Positive NATURAL- HISTORY STORE S, 
yo avol VO. 254. 
48, ESSEX STREET, STRAND, W.C. 
DARWINISM , and other Essays. CrowPevo. 7s 6d. Students a and oes are pe o to inspect the Collections of British and 
MACMILLAN & CO, LONDON. Cia ae Annelids, caged Echinoderms, 
Minerals G ao "Ric Spee ty, Btigroscopie ce gg =e Card T, 
e Engravi de eolo; 3 ammers, ass oxes, Tays, 
With zra vings and 5 Maps of the Sjars. Tablets, Glass Slips Bice Thin Glass, Canada Balsa, Manne Gluo, an 
POPULAR ASTRONOMY. other requisites for Geologist and Microscopist. 


Catalogues Post Free. 


BY 
é PROFESSOR S. NEWCOMB, LL.D. 
» cloth, price 18s, 


BRYCE-WRIGHT’S LATEST ARRIVALS. 
“| Ag affording a haoni pethatla foundation for more advanced rea: 
Prof. Newcomb’s ‘ Popufar ar Astronomy? is deserving of strong eed nadig 


ation.” —Natnre, GEMS.—An unique Cat’s-Eye, being one of the finest, if not 


‘When we take up agbook written by one of the foremost astronomi the finest, known. A few magnificent Specimens of fhe 
emati amd P aaeain, of De das wo need not fear that, however , lare gem, Alexandrite, from Burmah, gü 


ular, it will be inexact in its evasi its descripti 
Pee we disapoounted in the book bebrecas, ‘Throughout the winle of t we | MINERALS.-*-Very fint Anglesites fiom Monte Poni, Sul- 


are brake By the total; absence or tho detects 39. common in popu pular phurs and uther Sicilan Mmerals. 
t ythin ? 
oln citulating a knowledge of ahonomy than dne enis cf tthe boos [STONE IMPLEMENTS from Troy, exceedingly rare, 
ewhich have appeared on this subject of late years.” —Saturday Review. 
MACMILLAN & CO, LONDON. « BRYCE-WRIGHT, 


E.R G.S., F R Hist $, &e., 
DIAMONDS AND “OTHER -PRECIOUS Mineralogist, and Expert ins ents ond Preciout Stones, 








ETON ieies opinio sirenas to GEN lant ln PURITY, | 9, GREAT RUSSELL STREET, LONDON, W.C. 
e 
. a e Cd . ` 
$ ° 
r ? an OS 
e P od = 2 
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SUBSCRIPTIONS TO NATURE 


Yearly . m ens 28s 
. Malf- yearly oe ew ew we 4S. 6d 
Cuarterly . . . æ.. . 7S. 6d. 


To the Cologies, United States, the Continent, and 
afl ae within the omen Union :— 


veagy e e «ee 308, 6a, 
S veatly we Ge ae el ee AGS. Od, 
, Gata ey e . 8s, 


fice 2 29, Bedford Street, Strand. 


DIARY OF SOCIETIES. 
LONDON 


THURSDAY, JUNE 3. 

Roya. SOCIETY, at 4 30 
Lrengan Sociærr, at 8.—The Genus Solanocrinns, Goldfuss, and its 
Relations to Recent Camatulæ: P. Herbert nter, On the Anal 
Besmiration in the Zoem Larve of the Decapods: ES ete: 
On the Speafic pay of Scomber punctatus, Couch, with S. sconti 
Lion.: Francis Da: 

CHEMICAL Socrrry, on 8.—On some Products of the Oxidation of Para- 
toluidine: W. H, Perkin.—The Detection of Foreagn Colouring Matter in 
Wine’ A. Dipré.—On the Action of Zinc Ethyl on Arobenrene:; E. 
Por kane and D $. Louis —On the Action of Zinc Ethyl upon Benzo- 
nitrile: E. Frankland and J. Castell Evans.—On the Relation of Actinic 
Absorption to the Chemical Structure of Carbon Com seg ss N. 
Hartley.—On the Luminosity of Calcium Sulphides: Cu 

ROYAL Insrrrorion, at 3—Buddhism: T. W. R. Dan 

SOCIETY OF TELEGRAPH ENGINEERS, at 8 —The ‘Dynanto-Electric Current 
in its Apphcation to Metallurgy, to Horticulture, and to the Transmission 
of Power: Dr C. William Siemens, F.R.S. 


ERIDAY, JUNE 4. 
ROYAL Instrrution, at 9 —An Analysis of Ornament: H H. Statham. 
GEOLOGISTS’ ASSOCIATION, at 8.—QOn the Fish Fauna of the Yorkshire 
b Coal-Field: J. W. Davis, F G.S. 


SATURDAY, Jone 
ROYAL INSTITUTION, at 3.—The Dramatists before Shakespeare: Prof. H. 


Morley. 
- MONDAY, Jone 7. 
ROYAL INSTITUTION, at 5.—General Monthly Meeting. 


i TUESDAY, TONE 8. 
ANTHROPOLOGICAL eae at B,--Camps on the Malvern Hills: F. 
. G. Hilton Price, F.G.S.—Rehgions Beliefs and Practices in Melanesia: 
* Rev. R.H Co es mes —The Aborigines of Victoria: Peter Bemridge. 
PHOTOGRAPHIC SOCIETY, at 8 
West LONDON SCIENTIFIC ASSOCIATION, at 8. 
METROPOLITAN SCIENTIFIC ASSOCIATION, d at 7. 
HORT ICOTTURAT Socirry, at r.—Scientlfic Committee. —Great Summer 
ow 





NSTITUTES, at 8.—Annual Meeting. 
WEDNESDAY, JUNE 9. 


GrorocicaL Soctery, at 8.—On the Pre-Devonian Rocks of Bohemia: J. 
E. Marr, B.A.—On the Occurrence of Marine Shells at different Heights 

© above the present Level of the Sea: Dr J Gwyn Jeffreys, F R.S.—On 
the Pre-Cambnan Rocks of the North-Western oth entral Highlands of 
Scotland: Henry Hicks, AE D —On the Terminations of some Ammonites 
from ghe Inferior Oolite of Dorset and Somerset; James Buckman — 
Faroe Islands Notes upon the Coal found at Suderoe' Arthur H. Stokes 

m some New Cretaceous Comatula: P, bert Carpenter, M A. 
Communicated by Prof. P. M. Duncan, F B.S. 

Royvan Microscorican Socmry, at 8.—The Life-History of the Dia- 
tomacess’ Prof H Smith.—A Now Bmocular Microscope with Isophotal 
Prism: S. Holmes The Struojure and Functions of the Scale-Leaves of 
Lathrea squamaria’ W. H. G@ilbert—On the Relative Visibil 
Minute Structures when Mounted in Phosphorus, Bisulphide of Car! 
or other Media: J. W. Stephenson. 

THURSDAY, JUNE ro. 

MATHEMATICAL Society, at 8 —On a Binomial Biordinal and the Arbitrary 
Constants of its Complete Solution: Sir James Cockle, F.R.S.—On the 
Focal Conics of a Bicircular Quartic . eter M A.—Preluminary Note 
on an Extension of Pfalf’s Theorem: H.W oyd Tanner, M A.—On 
the Resultant of a Cubic and a a. Quadric Binary Form: Prof. Cayley, 
F.R. S —On the Theory of the Focal Distanggs of Points on Plane Curves: 
W. J. Curran Sharp, M.A. 

FRIDAY, Jone 11. 

ROYAL ASTRONOMICAL SOCTETY, at 8. 

QUEKETT'MICROSCOVICAL CLUB, at 8. 





os SATURDAY, JUNE ta 
Georocrsrs” Associatron.—Vist to Kew Gardens, under direction of Sir 
Joseph Hooker m Š 
W. WRAY, 


Optician, Manufacturer of Microscope and Telescope Object-Glasses, 
Eye-Piaes, Sun and Star Diagonals, e. 


Estimates sent for all kinds of Mountings. 
Price Lists of Object-Glasses, &c., on application. 


LAUREL HOUSE, NORTH HILL, HIGHGATE, LONDON, N. 
id e e a 


R. S. NEWALL & Co, | 
ELECTRIC ENGINEERS, 


30, STRAND, W C. ; 36, WATERLOO ROAD, LIVERPOOL; 
68, ANDERSTON QUAY; GLASGOW. 


GATESHEAD-ON-TYNE.?” 
MANUFACTURERS 


OF ALL DESCR&PTIONS OF 


LIGHTNING CONDUCTORS. 


ye eae ron, and Steel Cords for Window Sashes, and Turret Clocks 
GILT and SILVERED CORDS for hanging Pictures 

Galvanised Ropes for ke Rigging, Fencing Strand, &c. 

Weather Vanes, Finials, &c , madẹ to any design 


Sig eke 
Lightning Conductors Tested by Experienced Electricians, 


OTTO WOLTERS, 


35, UP, MARYLEBONE ST., PORTLAND PL., LONDON, w 
MANUFACTURER OF 


ANALYTICAL AND BULLION BALANCES, 
SPECIALITY— ° 
The New Improved Short-b¢amed Analytical Balances, 
PATRONISED BY THE UNIVERSITY oF SYDNEY. 


A Description explaining the princrple of these Balances post fres on 
application. 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMPS, 
55, SIDMOUTH STREET,: LONDON, W.C. 


EAGLE INSURANCE COMPANY, 
79, PALL MALL. 
For Lives ONLY. ESTABLISHED 1807, 
Accumulated Funds see see ses sos poe ses cos vos polzi 
Oe Capital of mors tian m a One T reed 
orts Prorpernises;. and Forms ma: at or an 
of the Company's Agents , post free. id 7 
EORGE HUMPHREYS, Actuary and Secretary. 


s. ©. TISLEY & Co, 
" OPTICIANS, 


BROMPTON ROAD, 
(Close to South Kensington Museum), 


THE -PHONEIDOSCOPE 


An Instrument for Observing the Colur Figures of 1 of Li Films under the 
Ñ action of Sonorous qid 


Baling a visible demonstration of the Vibratory and Molecular Motion of a 
‘Telephone Plate, e 








172, S.W. 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, DesMiptive 
Pamphlet, &c., in Cartiboard Box, ros. 6d. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY * 
8. C. TISLEY & CO., 17a, BROMPTON ROAD, LONDON, S.W, 
TELEPHONIC ELECTRICITY. Al Materials supplied for expeti- 
mental purposes. 


Price Lists of Electrical and Acoustte Apparatus, with Drawings ana 
Description of the edit Post gree. ad, 





| CHEMICAL & PHYSICAL’ APPARATUS’ 


BOTTLES, PURE CHEMICALS, % 
And everyerequirement for Science Classes, Private Study, or Business 


Illustrated Priced Catalofues on Application. 


.MOTTERSHE &D.- AND CO0; 


:7, EXCHANGE STREET, & 10, HALF MOONS PREET, 
MANCHESTER. 


.» 
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NOTICE OF REMOVAL. 

. JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS 

T3, FARRINGDON ST. LONDON 


(LATE or s5, ST. Brive ST., AND 2, Foster LANE), 
HOW'S STUDENT’S MICROSCOPE. HOW'S MICROSCOPE LAMP, 
Rock Sections and othef Objects for the Microscope, 
NOW READY, 
SECOND EDITION, 


GRIF FIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4. gd. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy Bro, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Copsplete and Cheapest Last of Apparatus, 
JOHN J. GRIFFIN ann SONS, 22, GARRICK STREET, 
LONDON, W.C. 


ADAM HILGER, 


Scientific Instrument Maker to the Royal Observatories 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, Potsdam, Gc, &°¢. 

192, TOTTENHAM COURT ROAD, LONDON. 
Iceland Spar Prisms of great purity, from £2 xor, Automatic Table 
ee erie with 6 Prisms of Iceland Spar and Quartz Lenses to Coll- 
mator, Telescope and Eye-pieces, at prices ATS Hie, and £150. 
Direct Vinon Automatic Star pe, without use of Right Angie 
Prisms, and 60 degree Iceland Spar Pnsm, Lenses to Telescopes and 
Eye-pieces, accurate Micrometer with Improved I}lumimating Apparatus, 

Price from £50. 








Price List 6 Peany Stamps. 


MUSEUMS AND COLLECTORS. 
Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &c., &c. 


MICROSCOPES and 
BALANCES as made by 
W. STONE 
44, Gloucester Street, Holborn 
(Late Maker to an eminent firm), are the 
best and cheapest, Try his ass. Box 
BALANCE, warranted to turn to ONE- 
TWENTIETH OF A GRAIN: or 40s. 
Micr Price List of Balances 
ee Uithustrated) post free, 


SWIFT & SON, 
` OPTICIANS. 


Messrs. SWIFT’S CHALLENGE 
BINOCULAR & MONOCULAR 
MICROSCOPE in Cabinet, from 

#14 to £18 1as, 










PRS Just published, a Pamphlet to the Un- 
: Lanka} initiated, with Instructions how to select 
AN: aMi and test its Optical and 
i echani Qualines, for 7 Stam; 
Š A Catalogue folly Tinstrated for 3 Stampf. 


an UNIVERSITY 
OPTICAL WORKS, 
UNIVERSITY STREET, 
ʻ LONDON, W.C. 
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pALANCHS 


CHEMICAL, ASSAY, AND BULLION,- 
HYDROMETERS AND SACCHAROMETERS, * 
STANDARD WEIGHTS & MEASURES. 
ESER S . 

L. OERTLING, 


TURNMILL ST., FARRINGDON®ST. STATION. 


FOR ARTISTS, ANGLERS, 
TRAVELLERS, &c. 


PORTER’S VEIL SPECTACLES (REGISTERED). 


A completă Protection for tho Face and Neck against the sangs of 
Midges, Mosquitoes, and all Flies; also against Sand, Dust, and Sun Glare. 


Price, free by post on receipt of P.O. Order, 215. 


CARY, ° 


OPTICIAN BY SPECIAL APPOINTMENT TO THE 
ADMIRALTY, WAR OFFICE, &c., &c., 
ifr, STRAND, LONDON. 
ESTABLISHED OVER 100 FEARS, 


DRAPER’S INK (DICHROIC). 
THE NEW BLACK INK 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adoptat 
by the principal Banks, Public Offices, and Railway Companies throug 


It writes almost instantly Full Black. | Flows easily from the Pen. 
Does not corrode Steel Pens, Blotting-paper may be applied at the 
Is cleanly to use, and not Lable toBlot. | moment of writing. 
Can be obtained in London, through Messrs, Barctay & Sons, Farrings 
, Old Change; F. Nawnrey & Sons, Newgate 
Street; Wu. MATHER, London and Manchester, J. Austin & Co., Duke 
ow; and to be had of 


BEWLEY & DRAPER (Limited), Dublin. 


DARTON’S COMBINED 
CLOCK-BAROMETER, 
In carved oak frame, M 
Clock has jewelled 8-day movement, and will go 
in any positon, Aneroid is of the best finish, and 


guaranteed accurate. Sent safely packed og receipt 
of P.O. Order for sos., or with carved Thermometer 











Street, Liverpool; and Sracy & Coox, Paternoster 
all Stationers. 





on dial, 53s. 
Self-re, g Day and Night Thermometer, in 
Japanned Case, with Magnet for out-door purposes, 


tas. Ga, n 
New Illustrated List of various Designs in Clock- 
Barometers andeThermometers, post fres on applica- 
uon. 


The Trada supplied. 
F. DARTON & CO., 
45 St. John Street, West Smithfield. 


CATALOGUES FREE. 


THE SCIOPTICON COMPANY, 
* 1575 
GREAT : 
mol 
PORTLAND 
STREET, 
‘LONDON, W, 
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` RAPED PHOTOGRAPHY. 


The “ ENGINEER'S ” Set® of Photographic A i 

3 pparatus to take pictures, 64 x for tos. T 

‘ DRAWING-ROOM * Set, to take pictires 5 X 4, for £10 58. P These Sets an ea S Sra 

Sensitive Plates, the necessary Solutions, and Instructions, Swan’s Plates are so easy and simple to 

manipulate, that any inteBigent youth can almost immediately take the most exquisite photographs, without - 

staining the hands or using poisonous chemicals. These and other Sets, viz., the “TOURIST,” £5 155. 
and the “RUGBY, £3 5s., together with every requisite for photographic Work, supplied by i 


' MAWSON AND SWAN, ` 


Importers of, and Dealers in, Chemical, Electrical, Photographic, and Scientific 





. Apparatus, 
\- NEWCASTLE-ON-TYNE. 
S Just published, in Medium 8vo, price 25s. í 
EARLY MAN IN BRITAIN, 


HIS PLACE IN THE TERTIARY PERIOD. 
By W. BOYD DAWKINS, M.A, E.R.S, F.G.S., &c., 


Curator of the Manchester Museum and Piofessor of Geology and Paleontology in Owens College, Manchester. 
With numerous Illustrations. 


BY THE SAME AUTHOR, 


CAVE-HUNTING. 


RESEARCHES ON THE EVIDENCE OF CAVES RESPECTING THE EARLY INHABITANTS 
OF EUROPE. 
With Illustrations, Medium 8vo, 21s, 


“ An admirable résumé of the important results obtained of late years by the exploration of the contents of caverns in various 
parts of Europe,” — Westminster Review. . 
g MACMILLAN & CO., LONDON. 





PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES, 


New List of APPARATUS* LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Hire. Post free. 
Complete Sets of Physical Apparatus for Science Promers and all the Physical Text-books in use in Schools and Colleges, 
Schools aa wok kipamricee cer Sane an Art Departments Requirements in the Sections of Might, Heat, Sound, and Electricity. 
as ce ds 
Electric Signals for Hous F Hotels, Bon Colliery Signals, Lightning Conductors, Gower and other Patent Telephones. 
e 
2 EDWARD PATERSON, er: 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, yA 
76, LITTLE BRITAIN, E.C., LONDON. STEAM WORKS—-GRAY'S INN ROAD. 


Ilustrated Cataloguaof Electrical Apparatus, Part 1, post fre, 6 Stamps. Ditto, Electric Signals, Part 2, post free, 6 Stamps, © 
. 


. W. LADD & CO, e., 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
(By Appoinimeni to the Royal Restitution of Great Britain), 


f 11 AÑD 12, BEAK STREET) REGENT STREET, W. , . 
IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to a4 Plates, Immediately available in any condition of the atmosphere, 
LADD'S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNE®D-ELECTRIC MACHINE for Litborgtory ust, ` ė 

Physical Apparatus of every Description, i Š . 5> : 
z ` kLLUSTRATED CATALOGUE, SIXPEN OE, f f 
. e ° e 
é * . . ~ 
~ 
® r . é e. 


. 
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STANDARD AND OBSERVATORY TIMEKEEPERS, 


ofe Nene MANUFACTURED BY E. DENT & 00, aes 


Guineas. + Guineas. 
+ Standard Clock, suitable fog Private Residences in Town i Standard Observatory Clock, of the mott refmed con, 
or Count or Public Institutions, beating seconds and | struction, with barometric émpensation, &e. . 160 
. going eig t days with orce winding; in carved and i (a) The same, withẹSir Geo. Airy’s @scapetent | we 170 
ecorated oak or mahogany case = iom 35 | (8) The same, with M. renee electrical contact 
- {a) rhe same, but going one month with once ' system Š 
inding .. h e fom 40: — The New Standard Clock (the pon Sandar timekesper of 
si is the United Kingdom) of the Royal Observatory, Greenwich, was 
Standard Onservatary Mean time Clock 30; constructed by E. Dent & Co., and precisely simlar instruments 
(a) The same, but furnished with electrical contact are now being made for the Royal Observatories of Span and 
apparatus with eccentric screw adjustments for Belgium, Standard Clocks of less refined vonstruction for the Ob- 
dropping a time pals or ee no servatories of Edinburgh (Royal), Dunsink (Royal Trish), Oxford 
signals 92 (Unversity), Pulkowa (Russian smerny, Geneva (Natonal 
lo, ial, 
Standard Observatory Sidereal Clock ta . 80 Sto; ond. many others, Foreign a olonial, have been 
(a) The same, but furnished with electrical contact | Galvanic Chronogra: hic Apparatus, for see 
apparatus with fine Vertical and horizontal screw i the time of pase on of east its and other astrono- 
adjustments for transmitting seconds, currents f mical phenomena .. from 120 
for controlling other clocks, &e. vee 95; The Great Cakvanic Chronograph of the Royal Observatory, 
(4) The same, but arranged to omit the current at | Greenwich, and the still more powerful Apparatus for the Royal 
every 6oth second; for Prioking < on ms chronograph l Observatory, Brussels, and other smaller ones foreother Observa- 
barrel, &c. 97° ` tories were constructed by E. Dent & Co. 


E. DENT & CO, 
WATCH, CLOCK, AND CHRONOMETER MAKERS, 


61, STRAND, & 84, ROYAL EXCHANGE. = FACTORY, GERARD STREET, LONDON. 


CHEMICAL APPARATUS—SCIENTIFIC INSTRUMENTS. 


Apparatus for the Analysis of Water according to Professors Frankland and Bischof. 


BUNSEN’S MODIFIED FILTER PUMPS, from 10s. 8d. to 67s. 


ELECTRIG LAMPS FROM 35s, UPWAROS, AND BATTERY OF 40 QUART BUNSEN’S CELLS FOR SAME AT £8. 
See Ska, GEISSLER’S TUBES? 


Catalogues ale Wissivations will be sent gratuitously. ` A Liberal Discount allowed allowed to Wholesale Buyers. 
WHOLESALE IMPORTERS axnp MANU FACTURERS, 


AUG. BEL and CO., 


Sole Agents for Grenet i Batteries, and Contractors to the Government. 


34, Maiden Lane, Southampton St., Strand, W.G. 


CAILLETET’S APPARATUS FOR LIQUEFACTION OF GASES. 
For the convenience of Teachers and Students at the South Kensin, Classes, the Science and Art Department has authorized us to keep a stock in 
the store-room, first floor of the biulding, where the different sets and other articles are always ready for delivery. 


MICROSCOPIC SPECIALITIES. 


-° Series I.—24 Meaical ical Pgghological Preparations, Series V.—24 Preparations from the Frog, in 
Casey. £2 Case 
A a —24Physioloğizal Preparations, inCase 2 





















Sets of Apparatus as 
required by the Govern- 
ment Schools always 
ready and kept in stock. 








: .£2 2 0 
A ye —24 Surgical Pathological Preparations 220 


: Bie ier rae j A 2 | a aoe Diatomacece (selected) ., 240 0 
« ec» Tes hysiological ” ” 4 ” B.—24 ” (very rare) we ae EIG 
Pathological and Physiological Preparations in great an? constantly i pees vagiety, and wf most valuable descriptions, 15s. to 

30% per doz. 


A . Descriptive Lists and ful® particulars on application to ° 


> ` " ARTHUR ©. COLE & SON, 
Re DOMINGO, HOUSE, OXFORD” GARDENS, NOTTING HILL, LONDON, W. 


LATE OF 62, ST. DOMINGO VALE, EVERTON, LIVERPOOL. 


Printed by R. Cray, Sons, Sxp TAYLOR, at 7 and 8, Bread Street ; Queen Victoria Street, in the City of London, and published by 
Mgcarttan AND Co.. 27 and 30, Bedford Stree "Covent Garden.—Tuurspayr, June 3, 1880 | 
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GLASGOW NAVAL AND MARINE 
ENGINEERING EXHIBITION. 


Chairman—The Hon. Tae Lorn Provost or GLASGOW 
An EXHIBITION of Modela, Material, and Apparatus connected with 
Shipbuilding, Marne Engineenng, and Navigation will be opened in the 
hon Galleries, Glasgow, in NOVEMBER next fora period of Six 
Months. There will be a Department for Artisans’ Work, in which Prizes 
for various classea of Models, Inventions, and Apparatus will be awarded. 
The Exhibition is promoted by a Jomt Committee of the Town Council of 
Glasgow and of the Shipbuilders and Marine agers of the Clyde. 
Further information, and forms of application space, may be obtained 
from the Secretary, 
. JAS. PATON, 


Corporation Galleries, Glasgow, arst May, 1880. 
PRACTICAL GEOLOGY.—A well-known 


Investigator and Author don Doctor of Science) proposes in August 
to conduct a CLASS to the Northern Highlands for the Study of the 
Older Rocks,—For p address Docror or SCIENCE, Ethelbert 
House, New Wimbledon, SW. 


SIR JOSIAH MASON’S SCIENCE 


COLLEGE, BIRMINGHAM. 
This COLLEGE will be OPENED on the See of OCTOBER rok mth 
an INTRODUCTORY LECTURE by Dr. T. H. HUXLEY, F 
Here oats for STUDENTS will COMMENCE on TUESDAY, 
O ctober 
the pe COURSE OF INSTRUCTION, as at present erran includes 
EM. J M Hull, M.A), Chomistry (Prof. W. A. Tilden, 
D.Sc Lond, REJ Po ios (Prof, J. H Bo ti À, B.Sc. Lond.) 
and Biology (Prof. T. W. Bridge, M.A., 3. The Course is designed 
A pare ents for the Degrees of 5. gs and D.Sc of the Univermty 
of London. 


Ps ign ee as to the terms of admission and the arrangement of classes 
y be obtained on application to Mr. S. ALLPORT, Curator, at the College, 


Edmund Street, Birmingham. 
JOSIAH MASON, Founder and Bailiff. 
G. J. JOHNSON, Chauman of Trustees. 

Birmingham, Mey %, 1880. 


ZOOLOGICAL SOCIETY’S GARDENS, 
REGENT’S PARK. 


The next DAVIS LECTURE will be given by Prof. MIVART, F.R S., n 
the Lecture-room in the Society’ s Gardia Regent’ s Park, on THURSDAY, 
June ioth, at g o'clock p,m. ubject, ‘ Cats.” 
nn 


UNIVERSITY OF EDINBURGH. 
CHEMICAL LABORATORY ə 
The Office of LECTURER and SECOND LABORATORY ' ASSIS- 
TANT will be VACANT at the end of the present Summer Session. 
Applications, accompanied by, a sketch of the Applicant s prenons history, 
and reference to two Chemists of eminence, will be received by Prof. Cros 
Brown until July 7th, 1880 


MANCHESTER: GRAMMAR SCHOOL.— 


Wanted, an ASSISTANT for the Chemical Laboratory. Duties to 
commence September rst —Further particulars on application to S. H 
Hopson, Clerk and Rgceiver. 
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BROWNING’S nee 


The “COMPLETE” MICROSCOPE, with 
rack and fine adjustment to body, mechanical 


motions to stage, removable fittings for apparntus, 
revolving: dahaga with 3 apertures, Aor B eye- 
piece, rin. 16° and din. 75° objectives of which 
the performance will be guaranteed. 


PRICE £7 10s. 0d 
Price List of Microscopes Free. 


A New Editon of the Illustrated Catalogiit of 
Microscopes, with 41 Hustrations, 1o whoa page 
engravings, post free, 7 stamps. 

BROWNING’S new Cheap Senesof high-power 


Objectiy Fin. 80", £274. 6d., Fin go’, £2 128.67, g 
yin 98", £3 58 od. 


JOHN BROWNING, 


Optical and Physical Instrument Maker lo H.M. Goverment, 
the Royal Society, the Royal Observatories of Greenwich, 
Edinburgh, &c., Ee, 


63, STRAND, LONDON, W.C. 


Factory—Southampton Street and Exeter Street, London, 
PRIZE MEDAL, 1862. ESTABLISHED I00 YEARS. 
Te vlescopes, Spectroscopes, Opera Glasses, &t., Se, 


SUNSHINE RECORDER, 
Of the form adopted by the Meteorological Council of the Royal “Society, 
and supplied to more than thirty of them Stations, as well as to several 
private Observatories. 

JORDAN’S GLYCERINE BAROMETER, 
In which the Inch of the Barometer is ed to nearly#leven 
-Inches, and which is in successful use at the Kew bservatory, at the Times 
Office, the Geological Museum, Jermyn Street; i and other places. . 

For information, cost, ce apply to R J Lacxy, care of Kirklan® Cope, 

and Co , 23, Salisbury Stree: Stree! trand, London 


ROYAL POLYTECHNIC CLASSES for 


the preparation of Students for University Effaminations, under the 
direction of EDWARD B. AVELING, 2. Sc., F.L.S. London Unt 
on, rst and end Paige e, Scientific ML B., 


versity Matriculati 
Botany, Physiology, Chemistry. tad ease ot S 


PHILOSOPHICAL TRANSACTIONS. — 


Any Fellow of the Royal Society not requirin Copy of Trans. 
d wiling to dispose of it year y yeas aa publikada, Yellow s 
communicating 


taries f the “Bnsto 
Museum and Library.” Z Wanted, ol. 168, aad all succeeding volumes, 


Pact tks? E EN cid S Ra 
FOR SALE, a Perfecthy WNeweSet_ of. the 


MONTHLY MICROSCOPICAL CIETY’S JOURNAL, in 18 
vols., cloth, at ONE-THIRD OF THE ORIGINAL PRICE Apply, J. W. P. 
EDWARDS, zo, St. Werburgh Street, Chester. 
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MICROSCOPIC OBJECTS 
Of superlative perfection, illustrating Histology and every branch of 
Mucroscopy. 
Catalogues post free and gratis on application. 


NEW EDITION, 1880, NOW READY. 


EDNUND WHEELER, 48n, Tollington Road, Holloway, Loudon, N. 


. HOFWYL SCHOOL, HOFWYL, near 


BERNE, SWITZERLAND, founded by EMANUEL DE FEL- 
LENBERG, offers sound instruction in ancient, but especially in 

Š the modern, languages, mathematics, and natural sciences. 

For Prospectus and further parnculars apply to Dr. LEONHARD SCHMITZ 

LL.D, 26, Belsize Park Gardens, London, N.W., or to the Head-Master, 

Nr, A. F. ANDRESEN, Hofwyl. 


R. FRIEDLANDER & SOHN, 
Berun N W , CARLSTRASSE 11, 
NATURAL HISTORY & NATURAL SCIENCE BOOKSELLERS 
Established since 1827. 


Largest Stock of the whole Literature of Natural History and the Exact 
Sciences. 





e in 25 Parts (each one special department of 


Apply for Classified Catal: 
i ust published—Part VIII. CONCHOLOGY 


science), price each. 


(Recent and Fossil) 54 pages. 


- + 
PAR SUITE DE DECES A VENDRE. 
Une magnifique collection particulière d'INSTRUMENTS et APPA- 

REILS de PHYSIQUE, de MECANIQUE, et de TÅL ÉGRAPHIE, 

amsi qu'une collection complète des CORPS-SIMPLES, de PRODUITS 

CHIMIQUES, CRISTAUX, MINÉRAUX, &c. 


Tous les appareils sont neufs, et sortent des ateliers de construction les 
plus renommés d'Angleterre, de France, et d'Allemagne. 

Leur valeur est de £2,700. 

Pour le catalogue et tous autres ranseignements, s'adresser à Mr. J. 
WANDEVYVER, rue de la Santé, 9. à Anvers, Belgique 


DIAMONDS IN MATRIX, 


R, C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
for sale Specimens of the above ; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 
xa, FRITH STREET, SOHO, W. 


THOMAS D. RUSSELL'S 
NATURAL HISTORY STORES, 
48, ESSEX STREET, STRAND, W.C. 











1c Objects, &e. T 
Cabınets ox Card Tray 
Tablets, Glass af ff 
other requisites 

Catalognes Post Free. 


MINERALOGY AND GEOLOGY. 


- ust received, the folling Minerals for Chemical Purposes :— 
HORLOMIT RUTILE, ZIRCON, BERYL, ALLANITE, “CO- 
LUMBITE, WITHERITE, CERITE, EUXENITE, THORITE, 


PHENAKITE 
Also Specamens of TOPAZ, of SENAMONTITE, BERYLS 
terminated), GROSSULAR, ZIRCON, MICROLINE, NATIVE PLA- 
NUM, ACMITE, PSEUDOMORPHOUS GARNET, GREEN 
WAVELLITE, CERUSSITE, NATIVE MERCURY, SODALITE, 
BROOKITE. PEROFSKITE, ARAGOQITE, ALEXANDRITE, 
PROUSTITE 
BLOWPIPE CASES AND OTHER APPARATUS. 
COLLECTIONS FOR SHUDENT OR TEACHER, from £2 as. 
ELEMENTARY COLLECTIONS, from 4s. 


es freo. . 


È SAMUEL HENSON, 
277 (Late 1132), STRAND, LONDON, W.C. 
MINERALOGY AND GEOLOGY. 
COLLECTIONS OF ado SPECIMENS IN CABINETS, 
e Specially adapted fpr Students and Teachers, price 42s, 
Bingle 





“Smaller CollecRons at same rate. These Collections are used with 
by nearly a4 geological science teachers in the United Kingdom. 
Specimens end every requisite of 


A JAMES R. GREGORY, è 
e „ Geologists’ Repository and Museume 88, Charlotte Street, Fitzroy Square. 
See new Lists of Collections, new List of Apparatus, &c.ẹ Established 22 
years in London. m e ° e 
DIAMONDS .AND.OTHER PRECIOUS 
STONES. Sclenti 


opinion given as to GENUINENESS, PURITY, 
p and VALUE. -BRYR WRIGET, 90, Great Russell Street, London, 
° 
r 
e 
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eee 
LIVING SPECIMENS FOR @THE MICROSCOPE. 


THOMAS BOLTON, MICBOSCOPISI’S and NATURALIST’S 
STUDIO, 17, ANN STR§ET, BIRMINGHAM. 

T. B has last week sent to his subscribers some specially good specimens. 
of Mekcerta ringens, with drawing and description, * He also sent oute 
Pandorina morum, AScidinm ranuncnhecearunt, Srachionng pala, Ano- 
doxta cygnaa, Astacus fluviatilis, and Helix pomata. $ 

Weekly announcements will be made in this place of qaeanisms T. B. 
is supplying. . 


Se — ee 
Specimen Tube, One Shilling, post-fres, 
Twenty-six Tubes in course of Six Months for Subscription of £1 18- 
Price List of Specimens on application, with stamped addressed envelope. 
Hints on the Preservation and Examination of Living Objects, 32. 


“CHALLENGER” EXPEDITION, 


MICROSCOPIC PREPARATIONS FROM, 
Per Sir Wyvittz THOMSON 
24 Soundings correctly marked, Lat , Long , Depth, &c , in Box, gos 
Also, 24 Injected Preparations illustrating Anatomy of the Monkey, im 
X, BIS 
To be had cf J T. NORMAN, 178, City Road, EC, about x00 yards 
north of Old Street. 

A large variety of Specimens in all Branches of Microscopy 


GEOLOGY AND MINERALOGY. 


OHN TYM has ready for Sale, at low prices, Educational Collections 
of Fo: Rocks, and Minerals, specially arranged to illustrate the text- 
books of Lyell, Geikie, Bonney, Collins, Davies, Skertchley, Dana, Page, 
Jukes, <a Series &F S acne ue Sa and Collega Museums are also 
su; ed at very reasonable prices i peer post 

e Postal Address '—CASTLETON, v: SHEFFIBLD. 


THIN GLASS FOR MICROSCOPIC 





MOUNTING, of best quality. Curclas, 32, 6d, per ounce: Squares, 
af. : de ca. ea; (rind odaad Sia. ce a a 

M Materials and Objects prepared for mounting.—-CHAS. 
PETIT, 151, Street, Stoke Newington, N. 





VOLCANIC BOMBS, 


INTERESTING LAVAS & MINERALS, 
FROM 
VESUVIUS, SOMMA, OLIBANO, PIANURA, AND 
SOLFATARA. 





THOMAS J. DOWNING (Geologist, &c.), 
38, WHISKIN STREET, EC., LONDON. 


OTTO WOLTERS, 


ss, UP. MARYLEBONE ST., “PORTLAND PL., LONDON, W. 
MANUFACTURER OF 3 
ANALYTICAL AND BULLION BALANCES, 
7 SPECIALITY— 
The New Improved Short-beamed Analytical Balances, 
PATRONISED BY THE UNIvgrSrry oF SYDNEY. 
A Description explaining the Pairs of these Balances post free on 





OTL. 


DIFFRACTION GRATINGS, 

Ruled with Mr. L, A. Rutherfard’s engine, on Speculum Metal; of two 

sizes, about 1 inch and 1% inches square of ruled surface, with 17,996 lines 

per inch, Price 15 and 4a Dollars, sent post paid, e 

ADDRESS— 
D. Ca CHAPMAN 
173, SECOND AVENUE, NEW YORK, U.S.A. 

R. C. ANDERSON’S PATENT GALVA- 
NIC BATTERIES, Powerful and Constant, On view, working the 
Electric Ighe and our 18-inch Spark Induction Coul, daily from 3 p%n. 
Prices and particulars, post free ° 


DALE & CRAMPTON, Manufacturing Electricians (Sole Makers), 
° 4, Litĝe Britcin, E.C. 





of improved Style. Constant M: nese Batteri Magnets, Wi 
Carbons, and all matenals Mi c, Photographic, and Opti 
Materials Complete Illustrated ERctrie List, Two Stamps. 


SoLE Maxers or Anprerson’s PATENT BATTERIES. 
DALE & CRAMPTON, Manufacturing Electriclans, 4, Little Britain, 
London EC . ` 
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Sas {op Auction, 


7 œ EAT AUK. 


Mr. J. C. STEVENS will include in his 
Sale on FRIDAY, July and, at bis Great Rooms, 38, King Street, 
Covent Gardeff, rÅ2 o'clock, Iwo genuine EGGS of the GREAT AUK, 
not pretus] rded, dis@vered in an old Private Collection m 
Edinburgh.—For further particulars apply to Messrs SMALL AND Son, 
NaturalisM 38, Porge Street, Edinburgh, and cf Mr. J C, STEVENS, 
Auctioneer ad Valuer, 38, King Street, Covent Garden, 


Photographs of the Egh, s.ngle and double, rs each. 


Selborne.—The Wakes, formerly the Rendence of Rev Gilbert Wh.te, 
Author of,“ Natural History and Annquities of Sclborn:.” With 
possession. 


Messrs. BROWN, ROBERTS, and CO. will 


SELL by AUCTION, at the Mart, on TUESDAY, June 29.h, at 
1 o'clock preciaely, in three Lots {by order of the Executors of the late 
Trostas Beit, Esq), the wetl-known, old-fashioned, comfortable 
ABODA, which could be easly enlarged 1f required, known as The 
Wakes, pleasantly®.tuate near the church, Selborne, Hants, about five 
miles from Alton and Lass Railway Stations, with stabling, beautiful 
gardens, park-hke paddock and wood-land, cottages, and enclosure land 
im Woolmer Forest, part freehold and part copyhold, ın all about 
gia. rr. a8p.; also cottages in the village.—May be v.ewed, and printed 
particulaes of sale had of Messrs. Hitt, Son, AND Rickarns, Solici- 
tor-, No 39, @ld Broad Street, at the Mart , and of Messrs. Brown, 
ROBERTS, AND Co, Auctioneers and Surveyors, 22, Throgmorton 
treat. 


ASTRONOMICAL TELESCOPES.— 
CALVER’S REFLECTING TELESCOPES of the highest excellence, 
from s}inth to 36-inch aperture  s}anch, with equatorial moton, 
15 15s ; 6inch Equatonal, complete; Photo, with Calver’s ‘ Hints 
on Silvered Glass Reflecting Telescopes,” 9 stamps. 

G. CALVER, F.R.A.S., 


Hill House, Widford, Chelmsford. 


By JOHN FISKE, M.A., LL.B. 
OUTLINES OF COSMIC PHILOSOPHY, 


Based on the Doctrine of Evolution, with Criticisms on the 
Positive Philosophy, 2 vols., 8vo, 255, 


DARWINISM, AND OTHER ESSAYS. 
rown 8vo, 75. 6d. 


MACMILLAN & CO., London. 


L'ÉLECTRICITÉ 


Revue scientifnque illustrée 
Paraissant le 5 et le 20 de chaque mois 
En une belle inn aison de vingt-quatre pages grand in-S Jesti- 
e Telegraphic, —Galvapuplastie,—~M ateorologie,—-Medecine 
Art miltairs.-— applicativuns diversos 
ORGANE SPFCIAL UBS PROGRES VB La LUMIÈRE RLECTRIQUR | 
Publication redigas depuis 1876 aveo la collaboration des 
pruucipaua electricians français et etrangers, i 
Seorétaicea de la Redacioun . W. pe FonvieLLE ot le Ge D'ARROS | 
Insestate : E. ox Cuinmon, 
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| 24745 ET DEPARTMENTS) 4 Aast 12 -elunion postareji ane.. t4» 


' fan... 15 » 
ETATS-UNIS D'AMERIQUE.)5 mor E >? 
e Prix d'une livraison : » 75 


Ti, numéro spdeamen cal envoys grates sur tonto demande afrerchia 
adresade au bureau du Journal ; 


Paris, 16, rue du Creissent, Paris. 








THE ENTOMOLOGIST’S MONTHLY’ 


. MAGAZINE. 

Prce Séxpence, Monthly, 24 ea 8vo, with occasional Illustrations. 
Conducted by J. W, DougLas, CLACHLAN, F R.S., E. C. Rys, F.Z.S., 
and HL T. Sramrgor, F RS. 

‘This Magazine, commenced ın 1864, contains standard articles and notes 
on all gubyects connected with Entomology, and especially on the Insects of@ 
the Bri Tales. 

Subscription—Six Shillings per Volume, post free. The volumes come 
mence with the June number in each year 

Vols I. to V. (strongly bound ın cloth) may be obtained by purchasers of 
the entire set to date, at the i prico of ros. each; the succeeding 


vols. may be had se ely or t&yether, at 74. each. 
London: JOHN VAN VOORST, 1, Paternoster Row. 
N.B.—Communcations, &c., should be sent to the Editors at the above 
address. 
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LA SEMAINE FRANÇAISE: a Weekly 
Newspaper and Review in the French Language. Poli Literaturo, 
Scionce, Art, Varieties, Notes. Prce 3d., thro boo and at 
the railway bookstalls. Office, 37, Southampton Street, Strand, W.C. 

LA SEMAINE FRANCAISE: Journal Francaise pour 
P Angleterre : Politique, Li ture, Saences, Arts, Varidtés, Nouvelles, 
et Notes. Un exemplaire par la poste, 3}d., en timbres Abonne- 
ment par la an, 15s ad., six mois, 75. 7d. Prix 3d., chex 
tous les libraires et aux gares des chemins de fer. On s’abome aux 
bureaux, 37, Southampton Street, Strand, Londres, W.C. g 

LA SEMAINE FRANCAISE.—“‘La Semaine Fran- , 
gaise' has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their readmg to one particular Gallic pnnt, 
It certainly merits success.” —Graskic. 

LA SEMAINE FRANCAISE.“ The numbers before 
us are full of good things. .. . It will be far better for most than any 
one of the best papers pybhshe@ ın Pans itself, We are mach pleased 
with the character of ne and beheve it will bo highly valued in all those 
many households where French is culnvated. The printing is very well 
dons,"'—Onern. 


Txxas OF SUBSCRIPTION: = t d. 
Three mouths wee wee e e. oo æ 310 
Sıx sý _ owe æ ~ ne ww «7 7 
Twelve ,, oot owe — æ I5 2 


P.O.O. payable to T. SPANSWICK, at King Street, Covent Garden, W.C 
Publishing Office, 37, Southampton Street, Strand, W.C. 


THE BEST FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by Joun ALGERNON CLARKE, Secretary to the Central Chamber 
of Agnculture, , 

ecial attention to the discussions and proceedings of the Chamber 
of Agne ture of Great Britam (which now number upwards of 18,000 
members), besides giving orginal papers on practical farming, and a mays 
of intelligence of particular value to the agriculturist é 

‘he London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which 1s despatched the same evening so 
as to ensure delivery to country subscnbers by the first post on Tuesday 


m Price 3d , or prepaid, 15s. a year post free. 
Published Sow. PICKE RING, 21, Arundel Street, Strand, W.C, 





Devotes 


Now ready, complete in three vols., 8yo. 


INORGANIC CHEMISTRY. By Prof 
ROSCOE, F.R.S., and Prof. SCHORLEMMER, F.R.S., 
of Owens College, Manchester, ‘With Llustrations, &c, 


Vol. I. The NON-METALLIC ELEMENTS. 21s 

Vol. II. Part 1.—METALS. 18s. , 

VoL IL Part 2.—METALS. 18s. [This day. 

‘It would be difficult to praise this most valuable Manual 
too haghly. ..... The arrangement 1s clear and sctentific ; the 
facts gained by modern research are fairly represented and 
judicioasly selected, and the style throughout is singularly lucid,” 

net, 
** A most valuable contiibution to the literature of chemistry, 
..... The work when finished will afford the most com-, 
plete systematic exposition of the existing state of chemical 
science that has yet appeared in the Enghsh lJanguage.”— 


AE By Prof. ROSCOE, F.R.8. 
LESSONS IN ELEMENTARY CHE- 


MISTRY ; Inorgafiic and Organic. With numerous Illustra- 
tions. New Edition. Fcap. 8vo. qs. 6d. 


PRIMER OF CHEMISTRY. With Ius- 


trations, I8mo, Is. n 
By Prof. SCHORLEMMER, F.R.S. : 


THE CHEMISTRY OF THE CARBON 
rare eames or, Organic Chenystry. With Illustra- 


tt A better book than this, on orggnic ehemistry, has never 
beep written in any language.” —Pharmaceutica journal,  * 
Mast prove eminently useful to the chemical «tudent.”— 


Atheneum. * 
* MACMILLAN AND CO. LONDON. . 


@) 


— 


- e- e 
Extra fcap. 8v0, 3. $a. * 


METALS and their CHIEF INDUSTRIAL 
APPLICATIONS. By C. ALDER WRIGHT, DSc Lecturer on 
Chemistry in St. Mary’s Hospital Medical School. Ath Tlustrarions. 

MACMILLAN & CO, LONDON. 
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In 4to, cloth, 30s., or bound in half russa, 36s. 
Volume XI. (@OU—HIP) of. the 


ENCYGLOPADIA BRITANNICA. 


Edited by PROF. T. 8. BAYNES, LL.D. 


. PRENER CONTENTS. 
GOUT . O. AFFLEC: 

e GOVERNMENT. Prof E ROSERTSON. 
GRADUATION. Jamus BLYTH, 
GRAIL. THOMAS ARNOLD. 
GRAMMAR. Rey. A. H. Sayce. 
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. PAYNE 
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SWEET. 
GRISONS. D W FRESHFIELD. 
GROSSETESTE. Rev. H R. A D.D, 
GROTE. Wirm Surry, D C.L. 
GROTIUS. Rev Marx PATTISON. 


GROUSE, Prof. A NEWTON. e e 


GUANO a A. H. CHURCH 
GUIANA. L. OHLSEN and H, A, WEBSTER. 
GUICCI INI. J.A SYMONDS. 
GUILD. Miss L. TOULMIN SMITH. 
GUISE Rev. G. W. KITCHIN. 


GUN-COTY DN. Femp. AL ÅBEL, C B. 

GUNMAKING anp GUNNERY. Col. E. Marrrann, R.A. 
GUNPOWDER Major W. H WARDELL. 

GYMNASTICS. Dr. H. A. HUSBAND. 


HAFIZ. 

HAGGAIL Prof. W ROBERTSON SANTIH. 

HALO F.E SAWYER. 

HAMILTON, Sm WILLIAM. Miss E, HAXILTON- 

HAMILTON, Sır W. ROWAN. Prof. P. G. Tarr. 

HAMMER, Prof C. P B SHELLEY. 

HAMPDEN. Prof. S. R. GARDINER. 

HANDEL, F HUEFFER. 

HANNIBAL. Rev W J. BRODRIÐB, 

HANOVER. Dr E. JUNG and Jas. Suse. 

nce LEAGUE. R LODGE 
OURS THOMAS STEVENSON. 

HARMONIC ANALYSIS Prof 

HAROLD. E.A Fraeman, D.C. 

HARP. A J. Hiexins 

HARVEY. Dr P H Pyre-Sanru. 

HASTINGS, WARREN. J_S. Corro: 

HASTINGS, manors OF. Princpal Sir Avex, GRANT, Bart. 

HAWAIIAN IS DS. J.Y. Jounson. 

HAYDN, F. HUEFFER. 


CLERK MAXWELL- 


RICHARD Garner, 


HEBREWS, EPISTLE TO THE. Prof. W. R, Santu. 
. Warracs, LL.D, 
J. "W. Farin. 
HELIGOLAND Roseat Brown, Ph D. 
HELPS Sw Trropors Martin, K C. iè 
HEMANS, Mus. Biss FLORA Masson. 
Prof A H Cauro. 
HENRY I-VIII G W. Prormero and T, Kirxur. 


HERAT. Sir H.C. RAWLINSON, K.C, B. > 
HERPARTUM E E M Botues 


HERDER, James SULLY. 
HERESY, le M, LINDRA D.D., and Prof, E. ROBERTSON. 
ERMANN. TADAMSO 
HERMENEUTICS. Prof. S. D. Sp SALMOND, 
HERMES, W. Me Raygay, 
© HERNIA. Youn CHENE. 
HERODOTUS. Rev Canon RAWLINSON. = 


HERSGHEL Prof, C. PRITCHARD. 

GOVINA. ARTHUR J. Evans. 
HIBERNATION W. F. Kigsy. . 
HIEROGLYPHICS. REGINALD S, Poors. 

° e HIMALAYA Genera R. Srra@uny, CSL 


Tee A . 
HINDUSTANIPITERATORE, C. J. LYALL , 
A HOUPPOe ‘ES. De J. Barry Tune, 
Edifiburgh : ADAM & CHARLES BLACK. 
. è . 
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- - 


aa 


Joun ®az.—History and LITERATURE. 
gps, H. F. Tozer, and J. Don&tnson, LLD. LANGUAGE. 


Fcap. 8vg, cloth, 32 pP- ras. 


ZOOLOGICAL . CLASSIFICATION: A` 
Handybook of Reference, ith Table§ of the Subéingdows, Classes, ` 
Anima ingdo Chara d Lists of th 
et rea oE fie Ani a S P PASCOE PLS. 
: JOHN VAN VOORST, x, Paternoger Row i 


This day, crown 8vo, with numerous Illustranons, 7$. 6g , cloth, postage sd. 


ELECTRIC LIGHT: Its Preduftion and 
Use, embodying Pain DA Pg ae gor the Working of Galvanic, Batre 


series, J Electr o-Electri ching. 
URQUHART, C.E.. DFE “ Electro- eae AE S ted EA: F. t 
Tagy MLC E, MST. Eo Sc 


CROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court, London, E.C- 





FOREIGN BOOKS AT FOREIGN PRICES. 


WILLIAMS & NORGATE’S SCIENTIFIC 
BOOK CIRCULAR. No. 38. Post Menga Ona > Sane (Natural 
History, Physics, Astronomy, Chemistry, M urgery ) 


14, Henrietta Street, Covent Garden, London ; e 20, South Frederick 
Street, Edinburgh. 





Recently published, with 17 Plates, 4to, Cloth, price £a as, z 
AURORÆ ; their Characters agd Spectra. 
By J. RAND CAPRON, F. R.A.S. 


Part Ii-THE AURORA AND ITS CHARACTERS. 
Part IJ.—THE SPECTRUM OF THE AURORA, 


Londoa: E. & F. N. SPON, 46, Charing Cross, 





Lately published, in 8vo, price 3s. 6d. © 


The PHOTO-CHEMISTRY of the PE: 
TINA and VISUAL PURPLE. | Translated from the German 


KUHNE, and Edited, with Notes, by MICHAEL POSTER, 
MD. E.R 


A TEXT-BOOK of PHYSIOLOGY. By 


MICHAEL FOSTER, M.D. F.R.S. New Edition, Enlarged, mth 
additional Platea yo. ars. ai mei be 


The ELEMENTS of EMBRYOLOGY. By 


MICHAEL FOSTER, M D., F R.S ‚and F. M. BALFOUR, M.A. 
Part I. Crown 8vo. 78 6d. 


PRACTICAL PHYSIOLOGY: an ELE- 


MENTARY COURSE of. By Dr. M. ZOSTER assisted by J. 
LANGLEY. Third Edition. Crown 8vo. 


PHYSIOGRAPHY : an Introduction to the 


Study of Nature. By Professor HUXLEY, F.R.S. With Coloured 
Plates and Woodcuts, Crown 8yo. 75. 6d. [Ninth Thousand. 


ELEMENTARY BIOLOGY: a Course of 


Practical Instruction in. aye Prof HUXLEY and H., N. MARTIN. 
Thid Edition. Crown 8vo. 6s. 


The OSTEOLOGY of the MAMMALIA: a 


Series of Lectures. By Prof. W. H. FLOWER, E.R.S., F.R.C.S. 
With numerous Illustrations, New Edition, Enlarged. Crown. Bo. 


tos. 6a. 
MACMILLAN & CO’, LONDON, 





Just published, and Edition, with Maps, price ros, 6d., pp. 447. 


EPIDEMIOLOGY; or, The Cause of 


Epidemic Diseases. of Murrains, and of Blight. With the Cause of 
urricanes and abnormal ormal Atmospherical Vicissimdes. By JOHN 
PARKIN, M.D 


London: DAVID BQGUE, St. Martin's Place, W.C. 
BRYCE-WRIGHT’S LATEST ARRIVALS.’ 


GEMS,—An unique Cat’s-Eye, being one of the finest, 1f mot 
the finest, known, A few magnificent Specimens of the 
rare gem, Alexandrite, from Burmah, 

MINERALS.-£Very fine Anglesites from Monte Poni, Sul- 

phurs and other Sicilian Minerals, 


STONE IMPLEMENTS from Troy, exceedingly rare. 


BRYCE-WRIGHT, 
F.RGS., F.R Eist S., &e., 


Mineralogist, and Expert in Gems and Precious. Stoses, 
90, GREAT RUSSELL STREET, LONDON,, W.C, 
e. 
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Quarterly ..... 8s. 


Office: 29, Bedford Street, Strand. 
DIARY OF SOCIETIES. 


LONDON 


THURSDAY, Joxs 10. 

RoyYAL SOCIETY, ate On Bacterium fætidum ; Dr. Thin —On a Fourth 
State of Matter: W, kes.—-On the Solubility of Solids in Gases; On 
the Cohesion Limit: J B. Hannay.—Note on the History of the Carbon 
Spectrum; On the Spectra of the Compounds of Carbon with Hydrogen 
end Nitrogen: Profs. Liveing and Dewar, FF.R.S.—On Certain Effects 
o£ Stress in Soft Iron Wires. Prof. ae A. E —Memoir on Abel’s 
ie Rowe —Addition to Mr. Rowe’ emou: Prof. Cayley, 

Matnewatica Sodlery, at 8.—On a Binomial Biordinal and the Arbitrary 
Constants of its Complete Solution : Sir James Cockle, F.R.S —On the 
Focal Conica of a Biarcular Quartic. H. M A.—Preliminary Note 
on an Extension of Pfaff’s Theorem: H. W Lloyd Tanner, AL.A~~On 
tho Resultant of a Cubic and a drc Binary Form: Prof. Cayley, 
F.R.S.—On the Th of the Fi Distances of Points on Plane Curves: 
W. J. Curran Sharp, M.A, 


FRIDAY, June 11. 
ROYAL ASTRONOMICAL Society, at 8. 
QUEKETT Microscoricar CLUP, at 8. 
SATURDAY, JUNE 12. 
GEOLOGISTS” AssociaTton.—-Vint to Kew Gardens, under direction of Sir 
Joseph Hooker. 
Puysican Socrery, at 3 —On the Earth’s Rotation as Influenced by Solar 
En : Dr. R È. Shettle.—Note on a Simple Method of Amplifying 
Small \otiona: R. H. Ridout,—The Radiograph: Dr, Winstanley. 
MONDAY, JUNE 14. 
Grocraraicart Society, at 8 30.—On the Highway from the Indus to 
Candahar: Sir Richard Temple. 
Vicrozia INSTITUTE, at 8. 


TUESDAY, JUNE 15. 

ZOOLOGICAL Socrery, at §.30.—On Additions to the Menagerie during the 
Month of May : The Secretary. -On the Anatomy of Lestosoma discolor: 
W. A. Forbes —On Antechinomys, and its Alles: Edward R. Alston — 
On soma New or Rare Species of Chiroptera, in the Collection of the 

Museum: G E Dobson 

STATISTICAL SOCIETY, at 7.45. 

WEDNESDAY, Jone 16. 

Muzrzonorecicar Soctery, at 7.—Oxone in Nature, its Relations, Sources, 
and Influ &e.: J. Mulvany, M.D.—The Average Height of the 
Barometer in London! Henry Storks Eaton, M.A —Note on a Water- 

out observed at Morant Cays, Jamaica, March K 1880: Lieut Alfred 
Carpemer, R.N.—Account of a Balloon Ascent in a Whirlwind, March 23, 
1880: Capt. James Templer,-—-Results of Meteorological Observations 
made at Staniey Falkland Islands, 1875-77: William Marriott—A New 
‘Thermograph : Wilham David Bowkett. 


THURSDAY, June 17. 








STEINHEIL’S 
“APLANATISOHE LOUPEN,” 


NEW ÇOMBINED ACHROMATIC TRIPLET 
MAGNIFYING LENSES, 
MOUNTED FOR THE* POCKE2 
These Lenses are constructed so as to be used at a great Focal Distance from 
the Object, and they give marvellous definitlon over the whole field. 
LINEAR MAGNIFYING POWERS, 5}, 8, 19, 16, AnD a4 TIMES. 
Prices, 18s. for first-mentioned Power, and 15s. each the four last. 
Per post, Sixpence extra. 
Nors.—For all Mi pic ingtions they are found to be the most 
. perfect Pocket Lenses extant. 
Sole Agents— 
MURRAY, & HEATH, 69, Jermyn Street, London, 8. W. 
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R: S. NEWALL & Co., 
ELECTRIC ENGINEERS, 


13, STRAND, W.C. , 36, WATERLOO ROAD, LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW. 


GATESHEAD-ON-TYNE.” 
MANUFACTURERS i 


OF ALL DESCRIPTIONS OF 


LIGHTNING CONDUCTORS. 


Gopner, Iron, and Steel Cords for Window Sashes, and Turret Clocks. 
GILT and SILVERED CORDS for g Pictures, 

Galvanised Ropes for Ships’ Rigging, ing Strand, &c, 

Weather Vanes, Finials, &c , made to any design 


Lightning Conductors Tested by Experienced Electricians, 
R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


INTENSITY COIL MAKER. 
‘ PRICE LIST, FOUR STAMPS. 
55, SIDMOUTH STREET, LONDON, W.C. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 

SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON ST., LONDON 


(LATE or 5, St. BREIDE ST., AND 2, Fostex Lang), 
HOW'S STUDENT’S MICROSCOPE. HOW'S MICROSCOPE LAMP, 
Rock Sectlons and other Objects for the Microscope. 
NOW READY, 
SECOND EDITION, 


GRIFFIN'S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Ilustrated with 1,600 Woodcuts, 
Most Complete and Cheapest List of Apparatns, 
JOHN J. GRIFFIN anv SONS, 22, GARRICK STREET, 
LONDON, W.C. 


ADAM HILGER -. 
Scientific Instrument Maker to the Royal Observatories 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, Potsdam, &t. &*t. 

192, TOTTENHAM COURT ROAD, LONDON. 
Iceland Spar Prisms of purity, from £2 10s, Automatic Table 








Spectroscopes with 6 Prisms of Iceland Spar and Quartz to Colli- 
mator, and Telescope and Hye-pieces, at prices 475, £100, and £150 
Direct Vision Automatic Star ht @ugle 


ectroacope, without the use of 
Prisms, and 6o degree dceland Spar Pnsm, Lenses to Telescopes and 
Eye-pieces, accurate Micrometer with Improved Illuminating Apparatus, 


from. . 
mee ae Price List 6 Penny Siams. 


J ORME & ÇO, 


(Late M. JACKSON æT.) ” 
MANUFACTURERS AND IMPORTERS OF 


: SQIENTIFIC APPARATUS 
AND 7 ® 


7 CHEMICALS. 
*, SOLE AGENTS FoR HICKLEY’S PATENT TELEPHONES, 
Price sos. per Pair, Cash witheOrder, 
Pace List# rent on receipt of Thare Stamps for Postage. | 
For Trade Terms inclose Business Le 


lee ee 
65, BARBICAN, LONDON, E.C. 
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EAGLE INSURANCE COMPANY, 
79, PALL MALL 





‘ $ Fox Lrvss ONLY. EsTABLISHED 1807. 
a Accumulated Funds m. sm see sæ u ee e 3,043,549 
paoa econ tgs more than m = 41,500,000 
epora, Prospectuses, and Forms may be had at the Ofice or from any 
of ne Compary s Ancon, post 
EORGE TOmpPureys, Actuary and Secretary. 





: FLETCHER'S SOLID FLAME BURNER. 


The most perfect 


hun dredweght 
of lead m an ron 
Pets Tt will boul 

alf 2 gallon of 
water m a flat 
copper kettle in 
six minutes, or 
melt 5 lbs lead 
in an tron Indle 
in the same ime. 





. Price, Nickel plated, ss. 
It can be made at a low cost, of any shape, size, or power 
New and Enlarged List of Gas and Petroleum Heating Burners, Forges, 
Furnaces, Hot and Cold Blast Blowpipes, Ingot Moulds, Foot and Hand 
Blowers, &c Price 3a. free by post. 


THOS, FLETCHER, 4 & 6, Museum Street, Warrington. 


DOLLOND, 


1, Ludgate Hill, St. Paul’s Churchyard. 
ESTABLISHED 1750. 
Manufacturer of Astronomical and Terrestrial 
TELESCOPES. 
THE “ EDUCATIONAL” ASTRONOMICAL 
TELESCOPE, 
With 3-inch clear aperture. Complete, £7 175. 6d. 
N.B —These Telescopes have been introduced to meet the 
wants of those wishing to Instruments of excellent 
quality iy g mina while the exterior is sound and good, with- 
out the cost of 
The New ite ae Mercurial Barometer and Thermo- 


meter combined, price 15t particulars of which will be 
tent post on application. 


©. TISLEY & Co, 


7 OPTICIANS, 


BROMPTON ROAD, SW. 
(Close to South Kensington Museum}. 


: THE PHONEIDOSCOPE 


for O! g the Cobu of Liquid Films under the 


i 


Being a visible demoatioy, fin Vitry snd Molecular Molon ofa 


The PHONEIDOSCOPE, ae 3 atlas Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, tos. Gdp 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
4. C, TISLEY & C@., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. AQ Materials supplied for experi- 
tal purposes, 











172, 


ys Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of tha Har Post Free, ad 


WANTED, Clean Copies of “ NATURE,” 


Nos 10, 12,1 1 f Beaie78, 81, 107, 116, 163,168, 178, 187, 203, 204, 210, 
213, 214, 218, 224, 227, 228, 230, 232, 240, 251, 255, 964, 26. 


` e 


6, 428 eer 
76, 427, 428, 433. 434) 441, 443, 472, 478, 479, 480, 
gt, 'Address— Oce URE is atin 





e 358, 365, 3679 3 
. 450. am 5II, 512, 553 s—Office of NATURE, 29, , 
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THE “HANSA” 
> Published since 186; in Hamburg, is the only independent profe 
AS cy paper in any, dedicated preiusively to Maritime Objects. 


ae teary eae Strict eye kept upon the deve- 
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E mupplement and drawings. a ption 


Critiques, Reviews, Réports, 
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-N MpcRoscoPEs. and 
a BALANCES as made by 


f W. STONE, 

44, Gloucester Street, Holborn 
(Late Maker to do eminent firm), are the 
best and cheapest. Try his 39s, Box 


cca ‘Say ier 
THE SCIORTICON 


CATALOGUES FREE, 


omaras 


THE SCIOPTICON COMPANY, 


157, 
GREAT 


AS PORTLAND 
°- STREET, 
LONDON, W. 


DARTON’ S COMBINED 
CLOCK-BAROMETER, 
In carved oak frame, 

Clock has jewelled 8-day movement, and will go 
in any position. Aneroid is of the best finish, and 
guaranteed accurate. Sent safely packed on receipt 
of EO: Order for gos., or with carved Thermometer 

on dial, 55s. 

Self- tering Day and Night Thermometer, i 
Japaned Ce Sih Maguer fe purposes, 
zor. 6d. each 













agnet for cut-door purposes, 


5 New Illustrated List of various Designs in Clock- 
HF Barometers and Thermometers, post free on applica- 
tion. 


The Trade supp- ied. 
F. DARTON & CO., 
45 St. John Street, West Smithfield. 


FOR ARTISTS, ANGLERS, 
TRAVELLERS, &c. 


PORTER’S VEIL SPECTACLES (REGISTERED). 


A complete Protection for the Face and Neck inst thee Sti 
Midges, Mosquitoes, and all Fhes, also against Sand, Dust, and Sun ee 


Price, free by post on receipt of P.O, Order, 213. 


CARY, 


OPTICLAN BY SPECIAL*APPOINTMENT TO THE 
ADMIRALTY, WAR OFFICE, &c., &c., 
181, STRAND, LONDON, 
ESTABLISHED OVER 100 YEARS. 


FRYS paris exmmirion. 
COCOA 


* 





In Packets and Tins. Pure 
Cocoa only, with the espe: 
fluous ofl extracted. 


“If properly i iaro ia nomics 
tt 
Set Heat Wa nd ase EXTRACT 
edited by Dr. Hass 
J. 8. FRY é & SONS, Bristol and London. 








ts a Certain Oure for al Disorders of the LIVER, STOMACI 
AND BOWELS. A Great? PURIFIER of ethe BLOOD; : 
Powerful Invigorator of the System, in cases of WEAKNESP> 
AND DEBILITY, ani is gnequalled in Femalg Complaints 


Fune10, 1880] . 


MESSRS. 





NATURE 


ACMILLAN & C0.’S PUBLICATIONS. 








\ ° 
WATER SURPLY. By J. H. BALFOUR 
BROWNE, ter-at-Lew. Crown 8vo. 2s. 6d. 
> [Now ready, 


A SHORT HISTORY OF INDIA, and of 
the Fronfer States of Afghani tan, Nipal, and Burma, 
By J. TALBOYS WHEE aR, late Assistant-Secretary to 
the Government of India, Foreign Department. With 13 
Coloured Maps and Tables. Crown 8yo. 12s. 

‘t The name of the author, the important posts he has filled in 
India, and the reputation he has made for himsélf by his valu- 
able ‘History of India from the Earliest Ages,’ guarantee the 
accuracy of his preseng book, which will be found very useful 
for purposes of reference. ... The whole work -may be 
recommended to those who wish to make themselves acquainted 
with the annals of our great dependency,” Globe, 


NEW VOLUME OF “NATURE SERIES.” 


DEGENERATION: a Chapter in Darwinism. 
By Professor E. RAY LANKESTER, F.R.S. Crown 
8yo, illustrated. 25, 6d, i 


THE ENGLISH POETS: Selections, with 
“Critical Introductions by various Writers, and a General 
Introduction By MATTHEW ARNOLD. Edited by T. 


H. WARD, M.A. 4 vols. crown 8vo. 7s. 6d. each. 
Vol. I. CHAUCER TO DONNE. [Wow. ready. 
Vol. II. BEN JONSON TO DRYDEN. [Now ready. 


THE DEFENCE OF ROME, and other 
Poems. By ERNEST MYERS, Author of ‘The. Puri- 
tans.” Extra fcap. 8vo. 5+. [Now ready. 


In crown 8yo, 12, 6d. 


THE PURGATORY OF DANTE. Edited, 
with Translations and Notes, by A.J. BUTLER, M.A., 
late Fellow of Trinity College, Cambridge. 


“This is a work of real importance to English readers and 
students of the great poet of the Middle Ages; indeed, if we 
were to say that it is, within its mits, the most scholarly speci- 
men of Dantesque literature extant in the English language, we 
should hardly be praising it beyond its deserts.” —Atkeneum. 


THE LIFE AND GENIUS OF CAL- 
DERON : an Essay, with Translations from his ‘‘ Life’s a 
Dream” and ‘‘Great Theatre of the World.” By the 
ARCHBISHOP OF DUBLIN. Second Edition, Revised 
and Improved. Extra fcap. 8vo. 5+, 6d. [Now ready. 


ENGLISH LITERATURE. By the Rev. 
STOPFORD A. BROOKE. Large-Paper Edition, hand- 
made paper, demy 8yo., 7s. 6d. 


COMMANDER CAMERON’S JOURNEY THROUGH 
SYRIA AND THE EUPHRATES VALLEY. 


OUR FUTURE HIGHWAY TO INDIA. 
. By V. L. CAMERON, Commander, R.N, 2 vols. crown 
vo, with Illustrations and Maps, 21s. 


“A work ef great service to geography, and of the utmost 
interest to all who follow with serious attention the progress of 
events affecting what, in this country, $ broadly%ind geneially 
known as the Eastern Question,” —-Daily Telegraph. 

“ This lively record of a most interesting journey. ... There 
is much of brisk adventure and quick appreciation of character 
in this easy narrative which should make it a welcome addition 


to our stock of light literature,”-Atheneum. 
e 





MACMILLAN AND CO., Bedford Street, Lopdon. 


EARLY. MAN IN BRITAIN, AND-HIS 
PLACE IN THE TERTIARY PERIOD, By ,W. 
BOYD DAWKINS, F.R.S., Professor of Geology in 
Owens College, Manchester. p With numerons Illustrations. 
Medium 8yo. 255, [Now ready, 


Now ready, in 8vo, with Portrgit, price 125. .6d. 


FRANCIS DEAK, Hungarian Statesman: a 

Memoir. With Preface by°M. E. GRANT, DUFF, M.P. 

“ As a contribution to the history of contemporaneous politics 

it is a useful work, and should be consulted by those interested 
in the complications of the Eastern Question.” —Atheneum. 


NEW VOLUME OF_THE “GOLDEN TREASURY” SERIES. 


SHELLEY, POEMS from. Selected and Ar- 
ranged by STOPFORD A. BROOKE, 18mo, cloth 
e extra. 45, 6d. . [Wow ready. 
*,* Also e Paper Edition, printed on hand-made paper, 
india proof of Vignette, demy 8vo. 12s. 6d. 


THE TRIAL AND DEATH OF SO- 
CRATES: being the EUTHYPHRON, APOLOGY, 
CRITO, and PHAEDO of PLATO. ‘Translated into 
English by F. J. CHURCH. Crown 8vo. 

[Zmmedtately, 


THE : ATTIC ORATORS BEFORE DE- 
MOSTHENES: Selections from Antiphon, Andokides, 
Lysias, Isokrates, and Isaeos, Edited, with Introduction 
and Notes, by R. C. JEBB, LL. D., Professor of Greek in 
Glasgow University. 8vo. 125. 6d. [Now ready. 


RTS ar r a e e Pine he al 

MODERN GREECE. Two Lectures delivered 
before the Philosophical Institution of Edinburgh, with 
Papers on ‘‘ The Pr of Greece” and ‘Byron in 
Greece.” By R. C. JEBB, LL.D., Professor of Greek in 
Glasgow University. Crown 8vo. 55. [Now ready. 


THE LIBERTY OF THE PRESS, SPEECH, 
AND PUBLIC WORSHIP; being Commentaries on the 
Liberty of the Subject and the Laws of England. By 

AMES PATERSON, M.A., Barrister-at-Law. Crown 
vo. 125, [Now ready. 


ENGA: a Novel. By the Author of “The 
Harbour Bar.” 2 vols, crown 8vyo. 21s, [/mmediately. 
es 


VIDA: Study of a Gir. By Amy DUNS- 
MUIR. 2 vals. Crown 8vo, 21s. s 

‘Vida?’ is á curiously pleasing book... . It is tg the 
writer’s credit that her sentiment is never maudlin, and that 
touches which may be called trivial or even puerile in themselves 
have their value in relation to the development of a character 
which is singularly attractive.” —Sa . 

«Itis no small tribute to the author’s powers that again and 
again her humour and her sadness will redall tifmse same qualites e 
as they are elaborated under the hand of George Eliot,” — 


Raily Telegraph ° 
4 ° Part X. MOZART to OPERA. o» 


Ld 


° 
A DICTIQNARY OF MUSIC AND MUSI- ° 


CANS. Edited by GEORGE Grogs, D.Q. 8vo. 34 64 
. @ 


oo 
x$ 
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ii RAPID PHOTOGRAPHY. 


The“ ENGINEER'S” Set of Photographic Apparatus to take picture$, 6} x ha, for £9 10s. The" 
‘«* DRAWING-ROOM ” Set, to take pictures 5 X 4, for £10 58. These Set? are compte with Swan’s 
Sensitive Plates, the necessary * Solutions, and Instructions. Swan’s Plates are so e Bsn simple to 


manipulate, that any intelligent youth can almost immediately take the most exqufsite p phs, without 
, staining the hands or using poisonous chemicals, These and other Sets, viz., the “ TOUR AS TSS, 
-$ and the “RUGBY,” £3 5s., together with every requisite for photographic avork, DESER by š 


l - MAWSON AND SWAN, 


Importers of, and Dealérs in, Chemical, Electrical, Photographic, and Scientific 
Apparatus, 


NEWCASTLE-ON-TYNE. 





PATERSON'S APPARATUS FOR LECTURES AND SCIENCE GLASSES. 


New List of APPARATUS, .LANTERNS, and LANTERN SIDES for SCIENTIFIC LECTURES, with Terms of Hire. Post free. 
aai a Sets of Physical Apparatus for Science Prmers and all the Physical Text-books in use in Schools and and Colleges. 

Siemens and Granmo Dynamo Machines and Lampe foi for hire. EE Light, H A E 

Schoo pparatus as per science mrem in the Sections of Light, cat, Somad, lectrici 
Hlectric Signals for Houses, Hotels, &c., ren ool nae Requiema Gower and other Patent Telephon me 


EDWARD PATERSON, s 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 
° 76, LITTLE BRITAIN, E.C, LONDON. STEAM WORKS—GRAY’S INN ROAD. 
Lilustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps, Ditto, Electric Signals, Part 2, post free, 6 Stamps, 


W. LADD & CO, 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
(By Appointment to the Royal Institution of Great Britain), 

II AND 12, BEAK STREET, REGENT STREET, W. 


IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates. Immediately available in any condition of the atmosphere, 
LADDS DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use, 


Physical Apparatus of every Description. 
ILLUSTRATED CATALOGUE, SIXPENCE, 








Now ready, in Medium 8vo, price 18s. Vol, I. 
A TREATISE ON 


. COMPARATIVE EMBRYOLOGY. 
F M. BALFOUR, MA, FRS, 


Fellow and Lecturer of Trinity College, Cambridge. 
e In Two Vols. Ilustrated. 
Eg MACMILLAN AND CO, LONDON. 5 


STRUCTURAL BOTANY; OR, QRGANO- 


EP en the Basis of Morphology. By Professor ASA GRAY, LL.D. With a Glossary of 
Botanical Terms and numerous Illustrations. 8yo. ros, 64. i 


e MACMILLAN AND CO, LONDON. e 





Just publishéd in crown 8vo, price 3s. 6d. 


“THE „SK LES AND WEATHER FORECASTS 
e ° PT “ARATUS, Translated with Notes by E. Poste, M.A., Oriel Colleg, Oxford. ° 
“MACMILLAN AND CO., LONDON. 


Printed by R. Cran Sons, AWD TAYLOR, at 7 and 8, Bread Street HIN, Queen Victoria Street, in the City of London, and published by 
ACMILLAg AND Co., at the Office, 23 ani 32, Badfo Etreet, Covent Garden —THURSDAY, June ro, 1880 
ad ad . à 
e e . 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“ To the solid ground 
Of Nature trusts the mind which builds for aye.” —WorDswoRTH 
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CORRECTED NOTICE, = 
" UNIVERSITY OF EDINBURGH, 
CHEMICAL LABORATORY 


The Office of LECTURE and SECOND LABORATORY ASSIS- 
TANT will be VACANT at the end of the present Summer Session. 


Applications, accompanied by a sketch of the Applicant’s previous history, 
and reference to two Chemists of eminence, will be received by Prof. Crust 
Brown until July 7th, 1880 


. BRITISH ASSOCIATION 


FOR THE 


ADVANCEMENT OF SENCE 


EMARLE STREET, LONDON, 
The NEXT ANNUAL GENERAL MEETING vial be held at 
SWANSEA, commencing on WEDNESDAY, August 25. 
PRESIDENT-ELECT. 
ANDREW CROMBIE RAMSAY, Esq. LL.D.. F.R S., V.P.G. So 
Director-General of the Geological Survey of the United Kingdom and of 
e Museum of Practical Geol 
e NOTICE TO CONTRIBUTORS OF MEMOIRS —Authors are re- 
minded under an arrangement dating from 1871, the acceptance of 
Memous, and the days on which they ere to be read, are now, as far as 
ible, sdetermined Organising mete, for the several Sections 
fore the beginning of the Meeting, It bas’ therefore become neces 
sary, in order to givean opportunity to the” Committees of doing justice to 
the several Communications, that each Author should an Abstract 
of his Memoir, of a length “suitable for insertion in the published Transac- 
tons of the Association, and the Council request that he will send it, together 
with the origina] Memoir, by bogg-pe post, on or before July 24, addressed 
thus :—* General Secretarles, ritish Association, 22, Albemarle Street, 
London, W, For Section... seen een svens uthors who comply with 
this request, and whose Papers are accepted, will be furnished before the 
Meeting with printed copies of their Reports or Abstracts. If it should be 
inconvenient to the Author that his Paper should be read on any particular 
days, ha is requested to send information thereof to the SECRETARIES 1n a 


are note, 
ports on the Pri of Science, and of Researches instrusted to 





statement whether rie Author will be pret E apie eet aera 
No Report, Paper, or Abstract a be nig Bes in see Report of the 
Association unless it is in the Assistant-S ds before the conclu- 


J EH. GO ON, a eiee 


GLASGOW NAVAL AND MARINE 
DNGINEERING EXHIBITION. 


Chairman—The Hon. Tue LORD vosT OF G 
An EXHIBITION of Modele, Materin, 
n will be opened in ae 


and N: avis 

Corporation Galleries, G next for a period of Six 
Months. There will be a Department for etree Work, in which Prizes 
for various classes of Models, Inventions, and Apparatus will be awarded. 
The Exhibition is promoted by a Joint Committee of the Town Council of 
Glasgow and of ws Shipbuilders and Marine Engineers of the Clyde. 

Further informaion, and forms of application space, may be obtained 
from the Secretary, 


, JAS. PATON. 


sion of the Meeting. ° 





Corporation Galleries, Glasgow, atst May, 1880. 
o e e 








All Rights are Reserved. 


BROWNING’S MICROSCOPES. 
THE COMPLETE BINOCULAR. 4 


This instrument had Gem a firm well-finished brass 
stand, with rack and fine adjustment to body, 
mechanical motions to stage, removable oe or 
See Ace Bose pace ut ce aor aT 
tures, A or B eye-pieces, tT in. 16° an W. 7 
objectives ; fitted with binocular arrangement, Te 
lever adjustment for adapting the eye-pieces to the 
width of the eyes of the observer, 


PRICE £10 10s. 02 
PRICE LIST OF MICROSCOPES FREE. 






An Illustrated Catalogus 
1 Illustrations, 10 whole 
ree, 7 stamps. 


JOHN BROWNING, 
Optical Instrument Maker to H.M. Government, the Royal 
Observatory, 

63, STRAND, LONDON, W.C. 
Factory—Southampton Street and Exeter Street, London, 
Telescopes, Spectroscopes, Opera Glasses, &t., &c. 
SIR JOSIAH MASON’S SCIENCE 


COLLEGE, BIRMINGHAM. 
This COLLEGE will be OPBNED on the zst of OCTOBER next, with 
an INTRODUCTORY LECTURE by Dr. T H RS. 
The CLASSES for STUDENTS will COMMENCE ba S PURSDAY, 


of Microscopes with i f: 
€ page engravings, post fi ae $ 





the sgth of October. 
COURSE OF INSTRUCTION, a4 at prosent arran, ed, infludes 
Mathematics rof M J, M. Bul MA) OW A. Dli 
D.Sc. Lond, R S), Physica Prot, J Jk Re antes oe B Sc. Ieond.), 
and Biol ridge, M ZS} o Course is designed 


to sdei for the Degrees of EA and D.Sc. of the Universigy 
of London. 


greed as to the terms of admission and the arrangement of classes 
may be obtained on Sona to Mr. S. ALL pgnerGtrator, at the College, 


Edmund Street, B 
TAH MASON, Fonnder and Bailiff. 
oF JOHNSON, C f Trustees. 


Birmingham, May 96, 1880. 
ZOOLOGICAL SOCIETY’S GARDENS, 


REGENT’S PARE. 
The next DAVIS LECTURE will be given by Prof. y. &. PARKER, 
Pea eee the Sockty’s Gardens, Regent's Park, on 
THURSDAY, Joy x7th, at s o'clock p.m. Subject, * Tadpoles. 


MANCHESTER GRAMMAR S€HOOL.— 


Wanted, an ASSISTANT for the Chemical Laborator¢, ®uties to 
commence September rst Further pafticulars om applicationsto S. H. 
Hopson, Clerk and iver, 

e 


o 


e 
e 


en, 
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MICROSCOPIC OBJECTS 


Of superlative perfection, illustrating Histology and every branch of 
° Microscopy. 


Catalogues post free and gratis on application, 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48x, Tollington Road, Holloway, London, N. 


JOHN FISKE, Esq., will REPEAT the 
THREE LECTURES recently delivered at the Ri Instituti n, on 
the EVOLUTION OF AMERICAN POLITICAL IDEAS as viewed 
from the gand oint of Universal Bistory, at SOUTH PLACE INSTI- 
TUTE BURY, on the Evenings of JUNE 22, 24, and gs, at 
8 van Pe f Hoxiry will preside at the first Lecture. Fee fur the 
Course, as. iin Single y IJ. push and Tickets may be 
obtained ar the İnstitute on the evenings o the aap eA or Epon appl- 

tion to on, Sec Con HIES, 
Hackney, E" > ae Graham 


The POST of ASTRONOMICAL ASSIS- 
TANT at Birr Castle is VACANT. Application to be made to the 
Eant or Rossz, by lotter, at 25, Chesham Place, S.W., up to July 20, 
afterwards at Birr Castle, Parsonstown, Ireland. A taste for drawing 
by eye, a knowledge of the de ents of Physics which bear on 
Astronomy, and of the computations required for reduct.on of simple 
Astronomical and Meteorological Observations, is desirable 


HOFWYL’ SCHOOL, HOFWYL, 
BERNE, SWITZERLAND, founded b 
- LENBERG, offers sound instruction in 
E pia modom, languages, 
LL.D., aree Park Gar 
Mr. ALF, ANDRESEN, Hofwyl 


ROYAL POLYTECHNIC. = CLASSES tor 
elion of EDWARD E AVELING, D.Sc., F. LS. London Une 
versity Matriculation, rst and 2nd B.Sc., Sclentifie AL B., 

Botany, Physiology, Chemistry All the work practical. 


PRACTICAL GEOLOGY.—A. well-known 
Investigator and Anthor E don Doctor of Science) proposes m August 
to conduct a CLASS to the Northern Highlands for the Study of the 
Older Rocks.—For particulars address Docror or Sciences, Ethelbert 
House, New Wimbledon, S W. 


FOR SALE.—A fine and well-preserved 


Specimen of the DEAL-FISH, taught at Holkham, October, 1879 — 
or full particulars, apply to A Naprer, Holkham, Norfolk 


SUNSHINE RECORDER, 


Of the form adopted by the Meteorological Council of the Ro Society, 
and supplied toa to more than thirty of f tex Stations, as well ties BEY: 


vate 
JORDAN'S GLYCERINE BAROMETER, 
In which the Inch of the ordinary Barometer ts expanded to nearly Eleven 
Inches, and which is in successful use at the Kew Observatory, at the Times 
Office, "the Geological Museum, Jermyn Street, and other places. 

For information, iy hae apply toR J J Lecxy, care of Kirkland, Cope, 
and Co, 23, Salisbury Street, Strand, London 


R. C. ANDERSON’S PATENT GALVA- 
NIC BATTERIES, Powerful and Constant On view, working the 
Electric Light and our 18-inch Spark Induct.on Cou, daily from 3p m, 
Prices and lÍ particulars, post free 

DALE & CRAMPTON, Manufacturing Electriclans (Ssle Makers), 
4, Little Britun, E.C. 


PAR SUITE DE DECES A VENDRE. 


Une magnifique collection particnlére @INSTRUMENTS et APPA- 
REILS de PHYSIQUE, de MECANIQUE, et de TE! BGRAPHIE, 
ainsi qu'une collection complète des CORPS-SIMPLES, de PRODUITS 
CHIMIQUES, CRISTAUX, MINÉRAUX, &c. 


Tougles appareils sont neufs, et sortent des ateliérs de construction les 
plus nommés d'Angleterre, de France, et d’Allemagne. 
Leur valeur est de £2,700. 

Pour le catalogue et tous autres fengeigaemants, s'adresser k Mr. J. 
VanpEvyver, rue de Ja Santé, 9, à Anvers, Belgique. 


MINER&#&QGY AND GEOLOGY. 
COLLECTIONS OF sco SPECIMENS IN CABINETS, 
Spegially @dapted for Students and Teachers, price 42s, 








near 
EMANUEL "DE ra 
ancient, but especially in 
A snd natural sciences, 
arbelan apply to Dr, LEONHARD SCHMITZ 
London, Ñ -W., or to the Head-Master, 




















Smaller Collections at same rate. These Collections are used with success 
by sol dyed geological science teachers in the United Kingd Single 
S every requisito of 


JAMES R. GREGORY, , ° 
Geologists’ Repository and Musen, 88, Charlotte Street, Fitzroy Square. o 
See new Lists of Collêctions, new List of Apparatus, g&o Established 2a 

yesrsin London. 


DIAMQNDS AND OTHER PRECIOUS 


Sciewtific opiniofi givenas to GENUINENESS, PURITY, 
and VALUE — Bryce Wore 9, Great Russell Street, 3 


i [Zune 17, 1880 
LIVING SPECIMENS FORTHE ‘MICROSCOPE. 


THOMAS BOLTON, qicndeceuars and NATURALIST’S 
STUDIO, 17, ANN STREET, BIRMINGHAM ° 


T. B. has last week, by the kindrass of Mr. Job wick, been able to 
send to hus subscribers specimens of the Rotifer, nea onga iHa, new 
to Great Bntaun, figured and described by him in le bidla ‘aturaligt 


f October, 18: 
7 Weekly announcements will be made fn this of oizanisms TP 


kea fe 


Specimen Tube, One Shilling, mi -free, ° 


Twenty-six Tubes in course of Six Months for OubscriStion of £1 1s. 
Price List of Specimens on application, with stamped addressed envelope. 
Hants on the Preservation and Examination of Living, Objects, 3d. 


BRYCE-WRIGHT’S LATEST ARRIVALS. 


GEMS.—A few very fine Precious Cat’s-Eyes ; Alexandrites 
from Burmah, 


SHELLS,—A magnificent specimen of the Conus gloria-marin 
the rarest known shell. 


MINERALS.—Magnificent Opals from Queensland, Angle- 
sites from Monte Poni, Sardinia; Dioptase from Siberia, &c. 


e 
BRYCE-WRIGHT, 
Mineralogist and Expert in Gems and Precious Stones, 
90%, GREAT RUSSELL STREET, LONDON, W.C. 


VOLCANIC BOMBS, 


INTERESTING LAVAS & MINERALS, 
FROM 
VESUVIUS, SOMMA, OLIBANO, PIANURA, AND 
SOLFATARA. 

















THOMAS J. DOWNING (Geologist, &c.) `! 
38, WHISKIN STREET, EC., LONDON. 


OTTO WOLTERS, 


55, UP. MARYLEBONE ST., PORTLAND PL., LONDON, W. 
MANUFACTURER OF 


ANALYTICAL AND BULLION BALANCES, 
SPECIALITY~— 
The New Improved Short-beamed Analytical Balances, 
PATRONISED BY THE UNIVERSITY or SYDNEY. . 


A Description explaining the principle of these Balances post free on 
application. 


GEOLOGY AND MINERALOGY. 
JOHN TMP hias re ready for Sale, at low prices, Educational Collections 
of F inerals, specially arranged to illustrate the text- 
books of Biren Sane Bonney, ‘Crllins, Davies, Skertchley, Dana, age, 

Jukes, &c. Series of Specimens for $ for Sebo and College Nuscums are 


supphed at veri reasonable prices Palogues 
Postal Address o RASTLETON wa S SHEFFIELD 


MINERALOGY AND GEOLOGY. 


gut the following Alinerals for Chenical Purposes — 
WoRToutT RUTILE, ZIRCON, RYL, ALLANITE, CO- 
LUMBITE, WITHERITE, CERITE, TUX GNITE, THORITE, 


PHENAKITE 
Also Specimens of TOPAZ, of SENAMONTITE, BERYLS 
terminated), GROSS ZIRCON, MICROLINE, NATIVE PLA- 
INUM MITE EUDOMORPHOUS RSARNET, GREEN 
WAVELLITE, CRRUSA TE, NATIVE SODALITE, 
BROOKITE, PEROFSKITE, ARAGOI E URTE SANDRI 
PROUSTITE. 

BLOWPIPE CASES AND OTHER APPARATUS 
COLLECTIONS FOR STUDENT OR TEACHER, (from £a ‘as. 
ELEMENTARY COLLECTIONS, “from 4s. 

e es free. 


fatalogui 
SAMUEL HENSON, 
277 (Late 1132), STRAND, LONDON, W.C. 


DIAMONDS IN MATRIX. 
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
for sale Spectmens of the above ; alse Cut Precious Stoneg in all Colours. 
Precious Stones valued and bought. 
x2, FRITH STREET, SOHO, W. 
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Sales &p Auction. 


GREAT AUK. 
TEVENS will include in his 








‘Mr. J? C. 
Salo on F i July and, atghis Great Rooms, 3 Street, 
Covent Garden, Sp o'clock, Two genuine EGGS of the enue AUK, 
e not previous! ded, discovered in an old Private Collection in 


er particylars apply to Messrs SMALE AND SON, 
e Street, Edinburgh, and of Mr. J C. STEVENS, 
Auctioneer gnd PEE King Street, Covent Garden 

Ph pas òf Eggs, single and double, 1s each. 


Valuable Collection of Shells. @ 
MR. J: d SPEVENS wi Sell by Auction, 
AEA King Sntet, Covent Garden, WC, on 
cae UES AY, June 21 and 22, at half-past 12 o'clock 
day, an extensive and valuable Collection of Shells, a 
of Conchological Works, including a well-bound copy of 
Reove’s “ Conchologia Iconica” in twenty volumes ; also several good 
Mahogany Cabinets. 
May be viewed the day prior and mornings of Sale, and Catalogues had. 


Astronomical Telescopes ; fiery oP by Arnold; Transit Instrument ; 
MR. J.C. STEVENS bas received instruc- 


tions from the Executors of the Iate R. Hopcson, Esq., F RAS, of 
gongin to offer for Sale by Auction, without reserve, at bis Great 
Kang Street, Covent Garden, on FRIDAY, pneu 2, at 

half-past y pregeely a quantity of Aronomiral and other 
consisting of a S-feet Transat Instrument, by Jones, under 
the mspection of Admiral Smyth for the ell O 7, several 
Astronomical Telescopes and Object-glasses of various sixes; an 
pee day i Regulator, by Arnold , several Electric Clocks, and a quantity 

o 


May be iral trye Two o'clock the day prior, and metning of Sale, and 
Catalogues had. 


Selborne.—The Wakes, formerly the Residence of Rev Gilbert White, 
pone o “ Natural History and Antiquities of Selborne.” With 


Messrs. “BROWN, ROBERTS, and CO. will 


SELB by AUCTION, at se Mart, on TUESDAY, June _aoth, at 
z o'clock precisely, in y order of the Executors of the jate 
Tuomas BELL, Esh t -known old-fashioned, comfortable 
ABODE, which could ba a cany eee 1f required, known as The 
Wakes, pleasantly mtuate near ines: Selborne, Hants, about five 
miles from Alton and Liss Railwa ay. Stations, with stablmg, beaunful 
gardens, clay at paddock and wood-land, cottages, and enclosure land 
in Woolmer Forest, part freehold and part copyhold, in all about 
gta. ir, 28p.; also cottages in the village, —May be viewed, and printed 
* particulars of sale had of Messrs. Hr Ss, AND Rickaxps, Solici- 
tors, No. 39, Old Broad Street; at the , and of Messrs. Brows, 
Poncet, AND Co., Auctioneers and Sao: 22, Throgmorton 
treet, 


nn cS 
TO CURATORS AND OTHERS.—W. H. 
SHRUBSOLE, TE Si Sheernest on Sei; offers for Sale, facies or 
separat , R DUME Q very ice BOG some unique fpecimens 
the London Clay, including Chelonia, £ Crocodzins, ser or Argil- 
pipennu, Aturia sic-sac, F Crania, &c., & An inspec- 
tion is invited. 

















OMAS D. RUSSELL’S 
NATURAL HISTORY STORES, 


48, ESSEX STREET, STRAND, W.C. 
Soidenty aa other ti are ana to ry Atel the Collections of British and 


Foreign Annelids, Crustacea, Echinoderms, 
ee. Foal, Rock Rock Specren, Mi c Objects, &c. 
Cabinets, mers, Boxes, Card Trays 


Tablets, Glass Gere Micro- Thip ea Canada lsam, Marine Glue, and 
other requisites For the Geologist and Micr Mucroscopiat. , 
Catalogues Post Free. 


<. ©. TISLEY & Oo 
OPTICIANS, 


BROMPTON ROAD, S.W. 
(Close to South Kensingto® Museum) 


THE PHONEIDOSCOPE 


An Instrument for Obrir the tis Color I eh or iania Films under tne 


ee and Molecular Motion of a 
Being a visible aa Vibratory 


Tha PHONEIDOSCOPE, with 3 Discs, Bottle of Sdlution, Descriptive 
Pamphlet, &e., in Cardboard Box, ros. 6a. 
MANUFACTURED AND SOLD WHOLESALE AMD RETAIL BY 
-3 CG TISLEY & CO., 173, BROMPTON ROAD, LONDON, S.W. 
TELEPHONI” ELECIRICIIYS All Materials supplied for experi- 


purposes. 
Price Lists of Electrical and Heirate A , with Drawings and 
Description of tha Har menograph, Post Pree, ad. 


172, 


THE BRAIN AS AN ORGAN OF 


MIND. : 


By H. CHARLTON BASTIAN, M.D. 
With numerous Illustrations, crown 8v0, cloth, ss. 
æ*s Vol XXIX. of “ The International Scientific Series > 
C. KEGAN PAUL & CO, 1, Paternoster Square. 


R. FRIEDLANDER & SOHN, 
Beri N W., CARLSTRASSE tr, 
NATURAL HISTORY & NATURAL SCIENCE BOOKSELLERS. 
Established since 1827. 


Largest Stock of the whole Literatwe of Natural History and the Enact 
clences. 








Apply for Classified Catalogue in a5 Parts (each one ent of 
science), price 6d. each. Just published—Part Vil CONCH OLOGY 
(Recent and Fornl) 54 pages. G 

DRAPERS INK (DICHROIC). 


THE NEW BLACK IN 


DIFFERING FROM ANYTHING ELSE EVER acca 
Writing becomes a pleasure wheo this Ink is used. Tt has been ado 
by the principal Banks, Public Ofer end Railway Companies throug! 


It writes almost instantly Full Black. | Flows easily from the Pen. 
Does not corrode Stee! Pens. Blotting-paper may be applied at the 
Is cleanly to use, and not kable toBlot. moment o£ writing, 


Can be obtained in Load: through Messrs, Barciray & Sows, Farring- 
don Stree; W. SO Cs Chan F. Newsery & Sons. Nowgate 
Street; Wi. MATHER, London and aneha ; . Austin & Co., Duke 
Siret "Liverpool ; and Sracy & Coox, Patesnoster Row; and to be bad of 
Stationers. x 


BEWLEY & DRAPER (Limited), Dublin. 


MICROSCOPES and 
BALANCES as made by 
W. STONE 
44, Gloucester Streat, Holborn 
(Late Maker to an eminent firm), are the 
best and oo Try his 35s Box 
BALANC Ges auted i to turn to ONE- 
TWENTIETH OF A ORAIN: o 408. 
Micro Price List of Balances 
Illustrated) post frea, 


EAGLE INSURANCE COMPANY, 
ro, PALL MALL. 
Fox Lives owty. EsTABLISHED r807. 
Accumulated Funds ee on e e o tee tee a 
Ga hea a more than .. ode 508 
Prospectuses, and Forms may be had at the Office, hon any 
£ pira Compar y 8 Agents, post frea. 
GEORGE HUMPAREYS, Actuary and Secretary 


By JOHN FISKE, M.A., LL.B. 
OUTLINES OF COSMIC PHILOSOPHY, 


Based on the Doctrine of Evolution, with Criticisms on the 
Positive Philosophy. 2 vols., 8vo. 255. 


DARWINISM, AND OTHER ESSAYS: 


Crown 8yvo. ys. 6d. 
MACMILLAN & CO., London. 


L'ÉLECTRICITÉ 


Revue scientifnque fliustrée e 
Paraissant le 5 et le 20 do chaque mois 

Ea une belle lwraison de vingt-quatre pages grand in-8e Iau 
Telegruphis: —Qaivanopiastis.—-Məteorologie.—Médecino 

Art mi taire. — Applications diversos ° 

ORGANS SPÉCIAL DER PROGRÈS DB LA LUMIÈRE ÉLEOTRIQUB 
Publication redigee depuis {876 aveo laboration des 
Principaua electriciens fran otrangers, 


Soorétaires de Jn Redaction, W, pg Foxy, LLB St le Cts ARBOR, 
Directeur . E. ps ON. æ 


. CONDITIONS D'ABONNEMENT : 


° 
jian... 12 > 1an.@ 
ZARIS ET DEPARTEMENTS)¢ map: 12 PlUNION POSTALE|§ aint eee 


ETATS-UNIS O'AMERIQUE.}5 mag BS * 
Prix d'une livraison : » 75 


nemdére spi. t 
Ug amdro Shtamp col envoys 9 clas jute demggde agranchie, 
Paris, 16, rue du Croissant, Paris. °, ° 
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MR. MURRAY'S ENGLISH MANDE OKS. 


HA'NDBOOK—LONDON AS IT IS. Mapsand Plans. 16mo, 3s. 62 


HANDBOOK—ENVFRONS OF LONDON, including a ¿Circuit Twenty cg the 
Metropolis, Two Parts. Post 8vo. 215. 


HANDBOOK—ENGLAND AND WAJ ES. Arranged Alphabetically and condensed into 
One Volume. Map. Post 8vo. 10s, 


HANDBOOK—EASTERN COUNTIES—Chelmsford, Harwich, Colchester, Maldon, Cambridge, 
Ely, Newmarket, Bury St. Edmund’s, Ipswich, Woodbridge, Felixstow e, Lowestoft, Norwich, Yarmouth, Cromer; &e.. 
Map and Plans. Post 8vo. 12s, 


HANDBOOK—KENT—Canterbury, Dover, Ramsgate, Rochester, Chatham. Map and Plans, 
Post 8vo. 75. 6d. 


HANDBOOK—SUSSEX—Brighton, Chichester, Worthing, Hastings, Lewes, Arundel. Map and 
Plan. Post 8vo. 6s, 


HANDBOOK—SURREY AND HANTS->Kingston, Croydon, Reigate, Guildférd, Dorking, 
Boxhill, Winchester, Southampton, New Forest, Portsmouth, and the Isle of Wight. Maps and Plans. Post 8vo. Ios. 


HANDBOOK—BERKS, BUCKS, AND OXON—Windsor, Eton, Reading, Aylesbury, Henley, 
Oxford, Blenheim, and the Thames. Map and Plans. Post 8vo. 75. S}. 


HANDBOOK—WILTS, DORSET, AND SOMERSET—Salisbury, Chippenham, Weymouth, 
Sherborne, Wells, Bath, Bristol, Taunton, &c. Map. Post 8vo. Ios, 


HANDBOOK — DEVON — ‘Exeter, Ilfracombe, Linton, Sidmouth, Dawlish, Teignmouth, 
Plymouth, Devonport, Torquay. Maps and Plans. Post Svo. 75. 6d. 

HANDBOOK—CORNWALL—Launceston, Penzance, Falmouth, The Lizard, Land’s End, &c. ° 
Maps. Post 8yo. 6s, 


HANDBOOK—GLOUCESTER, HEREFORD, AND WORCESTER—Cirencester, Chel- 


tenham, Stroud Tewkesbury, Leominster, Ross, Malvern, Kidderminster, Dudley, Bromsgrove, Evesham, Map and 
Plans. Post 8vo. gs. 


HANDBOOK—NORTH WALES—Bangor, Carnarvon, Beaumaris, Snowdon, Llanberis, Dolgelly, 
Cader Idris, Conway, &. Map. Post 8vo. 7s. 


HANDBOOK--SOUTH WALES—Monmouth, Llandaff, Merthyr, Vale of Neath, Pembroke, 
Carmarthen, Tenby, Swansea, and the Wye, &c. Map. Post 8vo. 7s, 


HANDBOOK—NORTHAMPTONSHIRE AND RUTLAND—Northampton, Peterborough, 


Towcester, Daventry, Market Harborough, Kettering, Wellingborough, Thiapston, Stamford, Uppingham, Oalham. 
Maps. Post 8vo. 7s. 6d. 


HANDBOOK-—-DERBY, NOTTS, LEICESTER, AND STAFFORD—Matlock, Bakewell, 
Chatsworth, The Peak, Buzton, Hardwick, Dovedale, Ashborne, Southwell, Mansfield, Retford, Burton, Belvoir, Selton 
Mowbray, Wolverhampton, Lichfield, Walsall, Tamworth. Map. Post 8vo. gs. 


HANDBOOK—SHROPSHIRE AND CHES RE. S Brewehin Ludlow, Bridgnorth, Oswestry, 
Chester, Crewe, Alderley, Stockport, Birkenhead. Maps and Plans. Post 8yo. 65. 











HANDBOOK—LANCASHIRE—Warrington, Bury, Manchester, Liverpaol, Burnley, Clitheroe, 


Bolton, Blackburn, Wigan, Preston, Rochdale, Lancaster, Southport, Blackpool, &c. Maps and Plans, Post 8vo, 
HANDBOOK—YORKSHIRE—Doncaster, Hull, Selby, Beverley, Scarborough, Whitby, 
Harrogate, Ripon, Leeds, Wakefield, Bradford, Halifax, Huddersfield, Sheffield. Map and Plans. Post 8vo. 125. 
HANDBOOK—DURHAM AND NORTHUMBERLAND—Neweastle, Darligeton, Bishop 
e Auckland, Stockton, Hartlepool, Sunderland, Shields, Berwick, Tynemouth, Alnwick. Map. Post Svo. 9s. 


ANDBOOK—WESTMORLAND AND CUMBERLAND—leancaster, Furness Abbey, 
Ambleside, aoe Windeimere, Coniston, Keswick, Grasmere, Ulswater, Carlsle, Cockermouth, Pennth, peste 


Map. Poke 
URRAY’S TRAVELLING MAP OF THE LAKE DISTRICT. 3s. 6d. 


HANDBQOK—SCOTLAND—Edinburgh, Melrose, Abbotsford, Glasgow, Dumfries, Galloway, 
Ayr, Stirling, Arran, the Clyde, Oban, Invegary, Loch Lomond, Loch Katrine and Trosachs, Caledoman Canal, 
@inverness, Perth, Dundee, Aberdeen, Braemer, Skye, anes Ross, awd Sutherlfnd. Maps and Plans. Post 8vo. 9s. 


HANDBOOK—IRELAND—Dublin, -Belfast, «Donegal, Galway, Wexford, Cork, Limerick, 
Wattrford, Killarneyp Glengarry, Bantry, &c. Maps afd Plans, Post 8vo. xos. 


. ae e e e » 
E ae $ JOHN MURRAY, Albemarle Street. 
. 7 ; A 7 . , 
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aa 
SUBSCRIPTIOMS TO NATURE 


Yearly . . 1 Te. ww a. 285 
. Walfygarly . p. «e . 145. 64 
Quart: See, vee . 75. 6d. 
To the Colo United Štates, the Continent, and 
afl places withih the Postal Union :— 
Yearly B a ee he fe os. 6d. 
Haley . . . en 6d. 
. Quartérly . . g> . 


Bs. 
Office » 29, Bedford Street, Strand. 


DJARY OF SOCIETIES. 
LONDON 
THURSDAY, JONE 17. 

ROYAL Society, at 4.30.—Notes of Observations on Musical Beats: A J, 
Ellis, F.R S—On the Critical Points of Mixed Gases: Prof Dewar, 
F.R.S —On the Lowering of the Freezing Point of Water by Pressure: 
Prof, Dewar, F.R S.—The Aluminium Iodine Reaction: Dr Gladstone. 
F R.S , and A. Tribe —#Prelminary Note on the Ossification of the Ter- 
minal Phalanges cf the Digits: Prof. Schafer, F.R.S., and F. A. Dixey.— 
On the Q. ion of the Fossil Plants of the Coal-Measures, Part xl. : 


W. C Wil n, F.R.S.—And other Papers. L pe 
an in iphia 
OB ao Cases of 


LINNEAN SOCIETY, at 8--On a New Stridu 
Tearporanon by Sponges St Spienias ace he $0 Wadley =C 
neorporation onges of Spicules foreign to m: ey.—On 
Oa Clans ta the Bt Maxille of Spiders: F. M. Campbell 
Cugwocat Socmry, at 8—On Pentathionic Acid: Takamatsu and 
Watson Smith —On a Crystal of Diamond: Harry Baker.—Some Oranol 
Denvatives: J. Stenhouse and C. E, Groves.—On the Determination of 
Carbon ın Sols. R. Warington and W. A. Peake —Mote on Camphy- 
drene: H, E. Armshong n the Action of Nitric Aad on Diparatolyl- 
. guamdine; A. & Perkin. 
TORSDAF, JUNE z, 
ANTHROPOLOGICAL INSTITUTE, at 8 
WEST LONDON SCIENTIFIC ASSOCIATION, at 8. 
HORTICULTURAL SOCIETY, at 1.—Scientific Committee. 
WEDPNESDA iR oe 2 
GgorocicaL SOCIETY, at 8.—Notes on w Evan (Devonian) Plants: 
Principal J. W. Daton, F Bren na the” Terminations of some Am- 
montes from the Inferior Oolite bf Dorset and Somerset; James Buckman. 
Pee pf Central Wales: Prof. Walter ea A, with an 
Appendix Dy G Tepworth On the Ze Zones of M ossıls in the Calci- 
ferons Sandstone Senes of Fife: J. W Kirkby. Commumicated by Prof. 
. Rupert Jones, F.R.S —Faroe ds. Notes w the Coal found at 
Suderoe: A. H. I Stokes On some New Cretaceous Conratula : P. Herbert 
Carpenter, AI A Communicated by Prof. P. M, Duncan, F.R.S.—On 
ce on Red Sandstone of the North of Ireland: J. Nolan. mmuni- 
d by Prof. E. Hal, F R.S.—On the Skull of an Jcthyosaurus from 
the Laas of Whi indicating a New Species 7 setlandicus, 
ener priserva ‘oodwardian Auseum of the University oi 
midge, deneng a New Species: Prof. H G. Seeley, FR. ga 
— on Cranial Characters of a Largo Teleosau: from the Whitby 
Lias, preserved in the Woodwardian Museum, iadicating a NewS ies: 
Prof, G. Seeley, F.R.S.—On the Discovery of the Place where Paleo- 
lithic Implements were made at Crayford: F.C.'J. Spurrell.—-A Review 
of the Family Vincularidm, Recent and Fossil, for the Purpose of Classi- 
fication: G, R. Vine. Communicated by Prof, P. M. Duncan, F R.S.— 
* The Glaciation of the Orkney Islands: N. Peach and John Horne. 
ROYAL SOCIETY OF LITERATURE, at 8,—The Ethnology of Modern Midian : 


Capt R R F. Burton. 
FRIDAY, Jore 2s. 
Guexesr Microscorican CLUB, at 8.—-On the F Hllstolo 
W H Gilburt, F R.M S —Further Observations on 
Mauson. Communicated by the President. 


W. WRAY, 


Optician, Manufacturer of MicPoscope and Telescope Object-Glasses, 
liye-Piees, Sun and Star Diagonals, & 
Estimates sent for all kinds of Mountings. 
Price Lists of Object-Glasses, &c., on application. 
LAUREL HOUSE, NORTH HILL, HIGHGATE, LONDON, N. 


FOR ARTISTS, ANGLERS, 
TRAVELLERS, &c. 


PORTER'S VEIL SPECTACLES eee 


A com te rotection for the Face and Neck a t the Stings € 
Mudges, toes, and all Flies; also against Sand, t, and Son 


Prize Tree by post on receipt of P,O, Order, 215. 


CARY, 


OPTICIAN BY SPECIAL APPOINTMENT TO THE 
ADMIRALTY, WAR OFFICE, &c., &., 
181, STRAND, LONDON. 
ESTABLISHED OVER 100 YEARS. 


of Pitcher Plants; 
vlarra : Dr. Patrick 
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R. S. NEWALL & Co, 
ELECTRIC ENGINEERS, 


130, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW. 


GATESHEAD-ON- TYNE, 
MANUFACTURERS 


OF ALL DESCRIPTIONS OF 


LIGHTNING CONDUCTORS. some 


» Iron, and Steel Cords for Window Sashes, and Turret Clocks. 
Si T and AUERI CORDS for hanging Eieune g 

YANIS es tor encin; tran Cc, 
WarlecVine, Valls bo aie one £ 


Lightning Conductors Tested by Experienced Electricians, 


ADA HILGER, 
Scientific Instrument Maker to the Royal Observatories 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, potsdam, & 0, PA 


192, TOTTENHAM COURT ROAD, LONDON. 


g aane Spar Prisms of great purity, from 42 10s. Automatic Table 

pectroscopes vith 6 Prisms of Iceland Spar and Quartz Lenses to Colli- 

a and Telescope and Eye-pieces, at prices 475, 4100, and L150. 

Drgect Vision Automatic Star scope, without the use of Right Angle 

Primms, and 60 degree Iceland Seer Pron Quartz Lenses to Telescopes and 

Eye-pieces, accurate Micrometer with ei Illuminating Apparatus, 
price from £50. 

Price List 6 Penny nee 


NOW READ 
SECOND EDITION, 


QRIFFIN‘S 
CHEMICAL HANDICRAFT. — 


PRICE 4s. yd. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodents. 
Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, WAC? 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMPS, 
55 SIDMOUTH STREET, LONDON, W.C. 


NOTICE OF REMOVAL. 
JAMES HOW & CO., 
SCIENTIEIC INSTRUMENT MAKERS 
73, FARRINGDON ST., LONDON 


(LATE oF 5, St. BRIDE ST., anv 2, Postsx Lanz), 
HOW’S STUDENT'S MICROSCOPE. HOW'S MICROSCOPE LAMP, 
Rock Sections and other Objects for the Microscope. * 


CHEMICAL & PHYSICAL APPARATUS 
BOTTLES, PURE CHEMICALS, 
And every requirement for Science Classegi@hffT® Study, or Business 


Tilustrated Priced Catalogues on Sppliggtion. | 


MOTTERSHEAD AND QO; 


a EXCHANGE STREET, & 10, HALF MOON STREET 


MANCHESTER, ° 


THIN ASS FOR MICROSCOPIC ° 


M TING, of hest quality. Cirojes, 6d. ounce; Squares, 
as. So te a eT . Bar gross f alsa 


nn, 
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In ito, cloth, gos , or bound in half russia, 36s. NEW WORKS PUM ISHED BY 4 ‘ 
Volume XI. (GOU—HIP) of the BAILLIERE, TINDALL, & COX, LONDON, 


Illustrated, price 7s. 6d., Second Edition, much Enlarged. 


ENCYGLOPADIA BRITANNICA. |TEXT-BOOK OF FIELD ZEOLOGY. 


By W. HENRY PENNIN 













Edited by PROF. T. 8. BAYNES, LL.D. HM. Golgial Survey of England aim with * 
s PRINCIPAL CONTENTS. 
GOUT, De J.0.agmce A SECTION ON PAL DNTOLOGY, 
VERN M st s BERTSON. 
GOVERNMENT.’ Prof, E Ron By A. J. JUKES-BROWNE, fA MGS., 
GRAIL. THOMAS ARNOLD. “ Sasisfies a want Which has long b@en felt and freguently expressed” te 
Rev A. H. SAYce. Nature. 
GRANITE. F.W. RUDLER. * Others have taught us the priħciples of the science, but Me Penning, as an 
GRASSES, Dr H. Taren, IED. accomplished field-geologist, introduces us to the practice,” —The Academy. 
ALL, e 
GREECE—Gzocrarsy. Jony, Raz.-Hisrory and LITERATURE sin a aaan Anilo, price gr. 6d. 
Prof. Jas, H. F. Tozer, and J. DanaLnson, LL D. LANGUAGE. fi GEOLOGY. 
Prof. A. S. WILKINS. ‘a A fulland aa mace of of surreyin and mapping, the diagnosing of 
.DD. e various mun met wi ue of sites r engineerin 
GREENLAND. Rosmar Brown, Ph D. operations, &c "Popular Scrence Review. pore 
GREUZE. Mrs PATTISON. Pr.ce ars., with numerous Photographs and Coloured Plates. 
GREY, Lapy JANE. Jasms GARDNER. OUR TRIP TO BUR 
GRIMA. HENRY SWEET. yz A GORDON, Commander of the Bath. 
GRISONS. D. W. FRESHFIELD “A sondei book, full of interest, instructiun, and amusement.’ 
GROSSETESTE. Rer H. R Lyann, DD. Saturday Review. ee a 
CE ILLIAM SMITH, Thirteen usand, cloth, rs. 
GROTIUS. Rev. Mark PATTISON. THE STARS AND THE EAR H" 
GROUSE Prof. A NEWTON. , e OR, THOUGHTS UPON SPACE, T TIME, AN ETERNITY. 
SUNO Prof. A. H. Caur, AW Revised and Enlarged, with Notes, by R. A. P BOGTOR: B A, Hon. Sec. 
GUIANA: ROTE gnd Ra EBSTER. Royal Astronomical Society: 
GUILD. Miss L. Big al Sarrea. Small Volume for the Pocket, Paper Wrapper, as., cloth, ar. 6a. 
GUISE. Rev. G. W, Krrcuin. AIDS TO PHYSIOLOGY. 
eee Haxny Racvs, C.B. By B THOMPSON TOWNE; F.R.C.S, Arris and Lecturer on 
* ; ysiolegy, Examiner in Physiology, Royal College of Surgeons, 
GUN-C N. Freep. A. Ap 
GUNMAKING AND GUNNERY, ei. E. Marrianp, R.A, . Same Series, and Thousand. 
GUNFOWDER. Maor W: as WARDELL AIDS TO CHEMISTRY. 
ove TASES J r. a AND By C. E ARMAND mcs B.A, M.B. B., Gantab., , Eaaminer in Arts at 
HAFIZ. Prof. E. H. PALMER. ‘ iay epee H ” 
HAGGAL Prof W. Re Roe Sais “INORGANIC,” as ; cl ax 62 “ORGANIC,” z3, as. 6d. 
ALO, Crown 8vo, price 3s. 62. 
HAMILTON, si EE eae pred garg a MANUAL FOR THE PHYSIOLOGICAL LABORATORY. 
HAMMER. par CPB Sx AIT By V HARRIS, M.D , M.R.C.P.Lond., and D'ARCY POWER, B A.Oxon, 
HAMPDEN. Prof. S. R. GARDINER Third Edition, price 2s. 6d. 
HANDEL o] F. Ree Wei. Hasbains: - OVERWORE a eo MENTAL DECAY. : 
HANOVER. Dr. E, June and Jas. Siz y ; »MD,, M.R.C.P., Lond 
HANSEATIC LEAGUE E ` R Lones THE HAIR: rh GEowEe GARE, DISEASE 
8, AND 
HARMONIC ANALYSIS. Brot J Creek MAXWELL. TREATMENT, with Historical Chapters on Fashions in Hair and 
HARE A J Hemp YS os ee ee a, MD 
2 NS. y ' 
HARVEY. Dr. P.H Pre-Ssutru i London: BAILLIERE, TINDALL, & cox, Medical and Scientific 
HASTINGS, WARR-N. S. COTTON. 
HASTINGS, Manguis ov. PHacpal Si ALEX. GRANT, Bart. Publishers, 0, King Witham Street, Strand, 
HAWAIIAN ISI ISLA pS. J. Y. Jounson, Now ready, in 2 vols., demy 8vo, cloth extra, 365. _; 
HAYDON, W M Rosssrrt. A PHYSICAL TREATISE on ELECTRI- 
HAYTI. J. D. CHAMPLIN. i CITY and MAGNETISM. By J. E. H. GORDON; BA. Cambrid 
HAZLITTI. RICHARD GARNETT. X Assistant-Secretary of the Brita “Association es 
yc E eae 
ir WILLIAM THOMSON ow y, crown 8vo, extra, ros 6a, 
HEATING. Capt. Dovcuas Gatton, C B : 
HEBREW LANGUAGE AND LITERATURE, aod SCIENCE a STRONGHOLD of. BELIEF; 
HEBREWS, EPISTLE TO THE. Prof. W. R. Saru. or, Scientific and Common Sense Proofs of the Reasongbleness of Re. 
HEGEL. W Watwacz, LL.D. ligious Belief, as based on a Plain and Candid Study of Nature and the 
HEINE. J. W. Ferrier. Sen tures. The whole forming à geneal practical View of Belief and 
HELIGOLANO Boones Brown, Ph D: v DER CS, Modern Doubt and" Infidelity By R. B. PAINTER, 
. Sir THEODORE MARTIN, a Pee 
are Mys. ties oe . London * SAMPSON Low, MARSTON, SEARLE, & RIVINGTON, 
x ; URCH. Crown Buildings, x88, Fleet Street, E C. 
HENRYT VIN, Y Proragro and T. Kirxup 
RAL . LARK. Now ready, crown 8vo, pp. iii =r48, cloth, 5r. ` ` 
RAT Sir H.C. Ra , K.C.B t 
HoeBARUM. E M WHINSON, . ALPHABETICAL MANUAL - 
AMES WARD. 
HERCULANEUM. Prof. E BARNABRI. $ 
o PEREUS Ca Fase BLOWPIPE "ANALYSIS. 
howin; kni Mêtho! 
HERESY. BETA T. M. “Tnmsav D.D., and Prof. E ROBERTSON, By W.A ROSS, Lieut -Colonel late Sang ree the German Chemi- 
ae 
HERMENEUTICS. = ay D. Fi Sis oun: cal Society, and Author of Pyrology ; or, Fure-Chemustry.” 
HER ee The present volume and its predecessor, ‘Pyrology, we 
aoe believe, the only original and independent contributions to i oe 
° HERNIA To pe a ANTIKSON: mistry which England has produced for at least half a contur ”—Chemcal 
$. 
HERCEGOVINA, Arenean T Beans, ý Lonflon: TRÜBNER & CO, Ludgatè Hill. 
B T 
FlekoGpEPmIoS. Aacurate S Poog * BLECTRIG LIGHT it A 
R. Srgacuey, 
HINDU KUSH. l, Yous, CB. Its roduction and 
HINDUSTANI T P S Use, embodying Plain Directions for the Working of Galvanic ge 
DANDUSTANE LUTE URE C, J. Laru teries, Electnc Lamps, and Dynamo-Electnc Machines By J W 
HIPROCRATES. Dr. J. Barry Turt. © GRU HART OE Rho of “slectro-Flauing.”_ Edited by F. C 
Edidburghe ADAM & CHARLES BLACK, CROSBY LOCKWOOD E CO., 7, Stationers’ Hall Court, London, E C. 
. š . . e . 
e 
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RAPID PHOTOGRAPHY. 


„The “ENGINEERS” Set of Photo aphic Apparatus to take pictures, 64 X for Ios. 
“DRAWI -ROOM 7 Set, to take aae 5 X 4, for £10 58. PThese Sets a a EA Sane 
Sensitive Plate& the necessary Solutions, and Instructions. Swan’s Plates are so easy and simple to 
manipulate, that ẹny intelligent youth can almost immediately take thé most exquisite photographs, without 
staining the hapds§or using poisonous chemicals. These and other Sets, viz, the “TOURIST,” £s 555.5 
andhe RUGBY,” £3 5s., together with every requisite for photographic work, supplied by 


‘+ MAWSON AND SWAN, 


Importers of, and Dealers in, Chemical, Electrical, Photographic, and Scientific 
i Apparatus, TN Š 
NEWCASTLE-ON-TYNE. 


a i en e oo oM 
PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


New List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Hire. Post free. 
Complete Sets of Physical Apparatus for Science Primers and all the Physical Text-books in use in Schools and Colleges. 


Siemens and Gramme Dynamo Machines and Lamps for hire. ‘ k z 
ools supplied with Apparatus es per Science and Art D Requirements in the Sections eet Heat Sound, and Electricity. 


ents’ 
Electric Signals for Houses, Hotels, &c., Colhery Signals, Lightning uctors, Gower and other Patent Ti 


EDWARD PATERSON, 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 
° 76, LITTLE BRITAIN, E.C., LONDON. STEAM WORKS—GRAY’S INN ROAD. 
Mlustrated Catalogue of Hlectrual Apparatus, Part 1, post free, 6 Stamps, Ditto, Electric Signals, Part 2, post free, 6 Stamps 


WwW. LADD & CO, 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
(By Appointment to the Royal Institution of Great Britain), 

Ir AND 12, BEAK STREET, REGENT STREET, W, 


IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates, Immediately available in any condition of the atmosphere, 
i LADDS DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use, 


Physical Apparatus of every Description. 
ILLUSTRATED CATALOGUE, SIXPENCE 


THE SCIOPTICON 
































DARTON’S COMBINED 
CLOCK-BAROMETER, 









. CATALOGUES FREE. In carved oak frame, 
EA _ Clock has jewelled 8-day movement, and will go 
THE SCIOPTICON COMPANY, in any position. Aneroid is of the best finish, and 


guaranteed accurate. Sent safely packed on receipt 
of P.O. Order for sos., or with carved ‘Thermometer 


157; on dial, 55s 7 $ 

eis frat Day and Night Thermometer, in 

GREAT ae TR Magnet FOF en 

5 New Ilustrated List of various Designs in Clock- 
y Barome! Thermom - 
>" PORTLAND z OIN 

. The Trade sugplied. 
STREET, F. DARTON & CO., 
i 45, St. John Strêet, West Smithfield, 
LONDON, W., | 





MMM THE BEST FARMERS’ NEWSPAPER 
WANTED, Clean Copies of “ NATURE,” THE CHAMBER OF 


Nos 10, eee 48, 56, 78, Bt, 187, 116, 163, 168, 178, A 203, 204, ara . 

213, 214, 41B, 224, 27, 228, 230, 232, 240, 251, 255, 264, 295, 346, 

358, 365, 367, 3 1, 3781 4271 4281 ARI 434 443; 443; 472, 478, 47 io, AGRICULTURE JO URNAL 

£ 492, 317, 512, 5213. Address—Ofhce of NATURE, 29, Bedford Street, AND FARMERS’? @MKONICLE, 

Edited by JoHN ALGERNON Crarire, Secretgry togthe Central Chamber 
of Agriculture, ° ° 


A CERTAIN | pevorts special attention to the discussionsand proceedings of the Chamber 
eof A; culties of Great Britain (which now number up of 18,000 
REMEDY members), besides giving original papers on practical farmmg, and a mass 








For BAD BREASTS, OLD WOUNDS, and SORES. If The London Corn, Seed, Hop, Cattle, and other Marke& of Monday are 
effectually rubbed on the Neck and Chest, it oures SORE specially reported in this Journal, which is ched the same evening so @ 


to d t i the first T 
THROATS, BRONCHITIS, GOUGHS and OOLDS; and for | MoH pace va on prevad: gra Mar post ceap Pot on Tuesday 


GOUT, RHEUMATISM, sad all Skin Discases it is unequalled, Published by W. PICKERING, 21, Arundel Street, Seana W.C. 
Fs Ld ° 
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of intelligedice of particular value to the agriculturist. e 
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~ Cassell, Potter, Galpin, & Oo’ S Announcements. 








Now ready, price Ios. 6d, 


| Minors. OF My EXILE. By bovis Kossura ' 





a 
Fe 
“The volume is extremely jnteresti ... It throws considerable’ light on some hitherto opscure PAE AET in, 
“ England and Fiance with which he was ien connected.” —A thencun. Se è e 
A : ° 
. . Now 1eady, price 7$. 6d. i 
OUR OWN COUNTRY. Vol. Il. With Upwards of 200 ORIGINAL 


to 


ILLUSTRATIONS. 


“Capital woodcuts of famous and beautiful, historical and Jegendary sites iu Great Buitaln are joined to spirited and varied 
descriptions, which develop the main points in the history of each place.”—Ashenaum. 





In a few days will be published The First Series, complete in One Volume, elegantly bound in cloth; 
price 128, 6d., of 


FAMILIAR GARDEN FLOWERS: By Surrtey HIBBERD. With 40° FuLL- . 


PAGE COLOURED PLATES, By F. E., HULME, F.L.S., F.S.A. 


Ready shortly, price 128, 6d. be 


WILD FLOWERS, FAMILIAR. Second Series. With 40 Futi-Pace Fac- 
SIMILE COLOURED PLATES, by F. E. HULME, F.L.S., F.S.A. Descriptive Text and Scientific Summary. 


“t The coloured figures are exquisitely beautiful; they me more like finished paintings than prints, and the appearance of the _ 
work is elegant throughout.” "Gardener's Magasine. 


Now ready, complete in one magnificent volume, demy 4to, cloth, 35g, half morocco, 45s, 


CANARIES AND CAGE BIRDS, THE ILLUSTRATED BOOK OF.. 


With 56 Beautiful FACSIMILE COLOURED PLATES, from Original Paintings executed expressly for the work, 
and numerous Wood Engravings. 


- -Now ready, price 1g,; or cloth gilt, 2s. 


THE “ LITTLE FoLksS” NATURE PAINTING Book. With 


numerous Illustrations intended for WATER-COLOUR PAINTING, consisting of well-known BRITISH , 
FLOWERS, BUTTERFLIES, BIRDS, and ANIMALS. 





i ` 
' Complete in 5 vols, royal 4to, cloth gilt, 27. 2s. each; morocco gilt, 54. 5s. each. 


“PICTURESQUE EUROPE, With 65 exquisite Steel Plates from Original 
Drawings,.&c.; and nearly 1,000 Original Illustrations on Wood by the best Au tists, engraved by EDWARD 
WHYMPER. With Descriptive ‘Letterpress. 

Vols, I. and II. contain GREA® BRI. TAIN and IRELAND s Vols, III. IV. and V. deseribe the Continent, 


“In one way or another this beautiful work should commend itself to everybody.” — Times. 


“Th standard book on the subject, whether ye regard the descriptive matter or the exquisite plates which apcompany it.”— 
Mornitgy Post. 


“ThE more we study the five superb volumes, the more are we impressed with the high quality of the literary as well as the 
a tistic contents of the whole work—a single volume, indeed, of the set constitutes a charing and valuable gft, Y— Specta tor. 





NOTICE.—7ie he MURS epition of THE FIELD NATURALISTS HAND 


BOOK, y the Rev. J. G. Woop and THRODORE Woon, eing guarly ewiausted, a SECOND EDITION 
zs ow ue i a which will be ready gn a few ays, price 5g. 
ve CASSELL; PETTER,: “GALPIN, & CO, Ludgate Hill, London. 


ae by R. CiM, Sons, AND Tavlor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
a MACMILLAN AND > Co. 229 and 30, Bedford Street, Covent Garden.—Tuvaspay, June &7, 188. e 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
“ To the solid ground 
Cf Nature trusts the mind which builds for aye? —WORDSWORTH 
e 
z soes 2 
e 
No. 556, VoL. 22] THURSDAY, JUNE 24, 1880 [PRICE SIXPENCE 
7 =F 
Rogistered as 2 Newspaper at the General Post Offico.] All Rights are Reserved. 
3 
SIR JOSIAH MASON’S SCIENCE BROWNING’S POCKET MICROSCOPE. 
COLLEGE, BIRMINGHAM. A 
This COLLEGE will be OPENED on the zst of OCTOBER next, with | poB New Pocket or i X s 
an INTRODUCTORY LECTURE by Dr, T H. HUXLEY, FRS Fen Follow Brass q 
a CLASSES for STUDENTS will COMMENCE on TUESDAY, Tapo ad Stand swith fine 
e sth of Octo J 
The COURSE OF INSTRUCTION, as at present arranged, includes oer riach 
Mathematics (Prof MA M Hill, MI A), Che nistry Eror W A Tilden, | $ ccuve, Langel 1 d 
D Se Lond , E R S), Physics (Prof J. H. Poynting, M.A , BSc Lond.), Do es height 
and Biology (Prof. T. W. Bridge, MA, F Z 3}. The Course is designed | PIC® ti eee 
S] i A i 
a preparo tudents for the Degrees of B.Sc. and D Se. of the University dimensions, packed in 
+ Information as to the terms of admission and the arrangement of classes Morora tts St 
may be obtained on application to Mr. S. ALLPORT, Curator, at the College, | 1707 ae RE 
Edmund Street, Birmingham £I x11. 6d. 
JOSIAH MASON, Founder and Baihf. Or with r-inch and a- 
An G. J. JOHNSON, Chaman of Trustees. inch Objectives, Stage, 4 
Birmingham, May 26, 1880. Forceps, Stage Plate, 
and Dipping Tube, 
GLASGOW NAVAL AND MARINE | 4235 
ENGINEERING EXHIBITION. List of Microscopes j 
À sent free. ie eet ata k 
Cbhairaan--The Hon THE Lorn Provost or Grascow s ` 
. An EXHIBITION of Models, Material, and Apparatus connected with | Illustrated Catalogue of Microscopes, with 4x Illustrations, to whole page 
pee Manns Engineenng, ene ee yalt be opened in ge Illustrations, sent for Six Stamps. . 
rporation Galleries, w, n next for a penod of Six re a AN 
Monta. There will be a Department for Artisans’ Work, ja which Prizes JOHN BROWNING, 
for various classes of Models, Inventions, and Apparatus will be awarded Optical and Physical Instrument Maker to Her Majesty's Goveranent, the 
Ppa prasad nent a Joint ec pe of tha Lowo Conneil of oyal Society, the Royal Observatories of Greenwich, Edinburgh, dc, &%., © 
ow and ò e Shipbuilders and Manne neers of the Clyde. $ 
Further information, and forms of application for space, may be obtained Sct DI RAND; TONDO ikea en . 
from the Secretary, JAS. PATON Preiss MEDAL, 1862. ESTABLISHED 100 YEARS, 
Corporation Galleries, Glasgone arst May, 1880. Telescopes, Spectroscopes, Opera Glasses, Ec., der 
SOUTH LONDON SCHOOL OF BURLINGTON HOUSE, 
PHARMACY RICHMOND HILL, SURREY 
s e A š Mr, A N. FYNES-CLINTON, M A., late Junior Student of Christ 
Special advantages are offered to Gentlemen during the Vacation, com- | Church, Oxford, Graduate in Classical Honows, and Mr R. HAWKINS, 
mencing. tha middle of July, 10. ov branch of Practical Chembotry as | ALA., late Scholar of Corpus Christi College, Cambridge, Gradusa in the 
applied to Mannfaçtures, Agncult and Commercial Products, Water, | Mathematical Trips, receive Sons of Gentlemen from 8 to rg years of age to 
1 Food, &e. ‘ . | prepare for the Public Schools, &c. ° 
For terms, personal or by letter, W BaxrtER, Secretary, Central Public Thereis a o class-room for each class, and the bed-rooms Rro large 
Laboratory, Kennington Cross, S.E. and lof o he household arrangements are under the caro of Mrs. 
HAWKIN ° 
The POST of ASTRONOMICAL ASSIS- Successes this year include a First Entrance Eshibition at Westminster. 
TANT at Bir Castle 18 VACANT., Applcanon to be made to the Prospectuses and Testimonials will be forwarded on application. 
ARL OF kosse, by letter, at 25, m cë, up to July 20, 
waerwards at Birr Castle, Patsonstown, Ireland, A taste for drawing ZOOLOGICAL SOCIETY’S GARDENS, 
y eye, a knowledge o e ents o ysCs w on X za A ECY will be gi 
Astronomy, and of the computations required for reduction of simple See Cecio? The cinta Beriini DAEA A ° 
Astionomical and Meteorological Obsegvations, 15 desirable erent’s on THURSDAY, June 24, at 5 o'clock p.m Subject: 
t king.” . 
SUNSHINE RECORDER, “Hanks and Bawls 
Of the farm adopted by the Meteorological Council of the Royal Society) MANCHESTER GRAMMAR SCHOOL.—°* 
and supphed to more than thirty of their Stations, as well as to several Wanted, an ASSISTANT. for tfe Chemlanl Laboratory. Dutles to, 
Pe Per ORDAN'S GLYCERINE BAROMETER commence September rst —Further particulars on application to S. H. 
A A ; Clerk and Receiver. e 
I liege mie Iach, of the ordinary Barometer p ex aadd hia nearly. Pleren Henson, 
Bches, ANG wHicd I$ IN SUCCESSI use 2 e Kew servatory, 2 Iser 
Office, the Geological Museum, Jermyn Street, and other places. DIAMONDS AND OTHER P cious 
For information cost, &c., apply to R J Lucxy, care of Kirkland, Cope, STONES. Scientific opinion givenas to GEN@INE PU ’ 
and Co , a3» Salisbury Seet, trand Londen and VALUE —Baycg WRIGHT, 90, Great Russell Street, dor, 
s s 
° e £ e 
Ld . . e s 
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MICROSCOPIC OBJECTS 


Of superlative perfection, illustrating Histology and every branch of 
ie copy. 
Catalogues post free and gratis on application. 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 481, Tollington Road, Holloway, London, N. 


HOFWYL SCHOOL, HOFWYL, near 
BERNE, SWITZERLAND, funded by EMANUEL DE FEL- 
LENBERG, offers sound instruction in the ancient, but especially in 
the modern, languages, mathematics, and natural sciences, 

For Prospectus and further culars apply to Dr. LEONHARD SCHMITZ 
London, N.W., or to the Head-Master, 
be Mr. A. F. RESEN, Hoi 


an a a aa l a 

PRACTICAL GEOLOGY.—A well-known 
Investigator and Author ndon Doctor of Science) proposes in August 
to conduct a CLASS to the Northern Highlands for the Study of the 
Older Rocks,—For address Docror or Science, Ethelbert 
House, New Wimbledon, S W. 


ROYAL POLYTECHNIC.—CLASSES for 

. the preparation of Students for University Examinations, under the 
direction of EDWARD B. AVELING, D.Sc., F.L.S. London Uni- 
versity Matriculation, rst and end B.Sc., i Scientific MLB., 
Botany, Physiolégy, Chemistry, All the work 


GEOLOGY AND MINERALOGY. ° 
JOHN TYM has ready for Sale, at low prices, Educational Collections 
of ered Rocks, and Minerals, specially arranged to illustrate the tert- 
yell, Geikie, Bonney, Ccllins, Davies, Skertchley, Dana, Page, 
Jukes, &c. Series of Specimens for School and College Museums are 
ep: 


Catalogos p free. 
ostal Address :—CASTLETON, via SHEFFIELD, 
PAR SUITE DE DECES A VENDRE. 
èe Une magnifique collection particulière d INSTRUMENTS et APPA- 
REILS de PHYSIQUE, de MECANIQUE, et de TEI EGRAPHIE, 
ainsi qu'une collection compléte des CORPS-SIMPLES, de PRODUITS 
CHIMIQUES, CRISTAUX, MINERAUX, &e. 
Tous les appareils sont neufs, et sortent des atelers de construction les 
plus renommés d'Angleterre, de France, et d'Allemagne, 
Leur valeur est do £2,700. 


Pour le catalogue et tous autres renseignements, s'adresser à Mr, J. 
VANDEVYVER, rue de la Santé, ọ, à Anvers, Belgique. 


MINERALOGY AND GEOLOGY. 
COLLECTIONS OF 200 SPECIMENS IN CABINETS, 
Specially adapted for Students and Teachers, price 42s. 

Smaller Collections at same rate. These Collections are used with success 
by nearly all geological science teachers ın the United Kingdom. Single 
Specimens and every requisite of 

JAMES R. GREGORY, 

Geologists’ Repository and Museum, 88, Charlotte Street, Fitzroy Square. 

See new Lists of Collections, new List of Apparatus, &c. Established eo 
yeersin London. 











THOMAS D. RUSSELL’S 
NATURAL HISTORY STORES, 
e 48, ESSEX STREET, STRAND, W.G 

Students and others are invited to inspect the Collections of British and 
Foreign Shells, Corals, pata bag Annelids, Echmoderms, 
Minerals, F Rock S ens, Microscopic Objects, &c. 

Cabinets, Geologist’s h Glass Ca Boxes, Card Trays 
Tablets, Glass Slips, Micro- Thin Class, Canada Marine Glue, an 
other requisites for the Geologist and Microscopist. 

Catalogues Post Free. 


L'ÉLECTRICITÉ 


ad Revue scientiNque illustrée 
° Paraissant la 5 et le 20 de chaque mois 
En fine belle livraison de vingt-quatre pages grand in-8e Jésu» 
o Télégraphie. —Galvanoplastie.—Mstéorologle.—Médecine 
Art militaire, — Applications diverses 

ORGANE SPECIAL ous PROGRES DE LA LUMIÈRB ALROTRIQUE 

Publication réd gic mats 1876 avec la collaboration dex 

princtpaux electriciens français at étrangers. 


Becrétaires go la Rédadtion: W. vx FonvreLLa ot le Cte p’Annos, 
Directeur : E. ps Ciisson. . 


° CONDITIONS D'ABONNEMENT : 


fan... 12 > i 
PARIS ET OEPARTEMENTS|§ moia, g co|UMION PosTatel! ar 


ETATS-URIS D'AmEMiguE. |! ane. 1 > 
Prix dunæ livraison : » 75 g m 


is th is 
ngoire pinon cat Prooys gralle smr loute domanda aranesa 


. @ ParisP16, rne du Croissant, Paris. 
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LIVING SPECIMENS FORTHE MICROSCOPE. 


THOMAS BOLTON, MICROSCOPIST’S and NgTURALIST’S 
STUDIO, 17, ANN STREE*, BIRMINGHAM. 


T B has last week sent to his substibers sperime the Entomostracon, 
Hyalodaphnia Kahlbergenns (new to Great Britain ear), with drawing 
and description. He has əlso sent out Leptodora Jy Anurea longi- 


£ Ceratinn: longicornis, Bracks la, & 
Peek re a T. B, 
e 


À y annotmcements will be made tm this 
is supplying. 
Specimeħ Tube, Ong Shilling, postyree, x 
Twenty-six Tubes in course of Six Months for Subscription of £1 15- 
Price List of Specimens on appheation, with stamped addressed envelope. 
Huts on the Preservation and Examination of Living Objects, 3d. 


MINERALOGY AND GEOLOGY. 
FINE SPECIMENS OF 
CALEDONITE, LEADHILLITE, AND FIBROUS 
MALACHITE, ° 
FROM LEADHILLS. 


COLLECTIONS FOR STUDENTS, from £2 25. 
COLLECIIONS FOR BEGINNERS, from 4s. 
BLOWPIPE CASES AND APPARATUS» 


PRIVATE LESSONS AND EVENING CLASSES. 
Catalogues freo. 


SAMUEL HENSON, 


279 (Late 1132), STRAND, LONDON, W.C. 
A few Fine Specimens of Japanese China and Pnameli 


VOLCANIC BOMBS, 


INTERESTING LAVAS & MINERALS, 
FROM 
VESUVIUS, SOMMA, OLIBANO, PIANURA, AND 
SOLFATARA. 

















x 


THOMAS J. DOWNING (Geologist, ac.), 7 
38, WHISKIN STREET, EC, LONDON. 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
for sgle Specimens of the above ; also Cut Precious Stones in all Colours. 


Precious Stones valued and bought. 
zz, FRITH STREET, SOHO, W. 








- THE BEST FARMERS’ NEWSPAPER 
THE CHAMBER OF `~ 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by JOHN ALGERNON CLARKE, Secretary to the Central Chamber 


of Agricul 

Devotes special attention to the discussions and proceedings of the Chamber 
of ture of Great Britain (which now number upwards of 18,0co 
members), besides giving original papers on practical farming, and a mass 
of intelligence of particular value to the agriculturst 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening s0 
as to ensure delivery to country subscribers by the figst post on Tu y 
morning. Price 3d., or prepaid, 15s. a year post free. 

Published by W. PICKERING, ar, Arundel Street, Strand, W.C. 


BRYCE-WRIGHT’S LATEST ARRIVALS. 


GEMS.—A few very fine Precious Cat’s-Eyes ; Alexandwtes 
from Burmah, i 


SHELLS,—A,magnificest specimen of the Couns gloria-maris, 
the rarest known shell. 


MINERALS.—Magnificent Opals from Queensland, Angle- 
sites from Monte Pom, Sardinia; Dioptase from Siberia, &c. 


BRYCE-WRIGHT, 


Mineralogist and Expert in Gems and Precios Stones, 
go, GREAT RUSSELL STREET, LONDON, W.C. 
+ 
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Sale hy Action, 


pes ; Regulator by Arnold; Transit Instrument , 
Electric Clocks, &c. 


VENS has received instruc- 
of the late R. Hopson, Esq, F R AS., of 
Sale by @Auction, without reserve, at his Great 
eet, Covent en, on FRIDAY, July 2, at 
quantity of Astronomical and other Apparatus, 
sisting feet Transat Instrument, b py Jones. y made under 

* the inepection of Admiral Smytbefor the Ha lobon several 
cit strofomicalglelescopes and Object- gt ae of various sizes; an 

p Sait pap onder by Arnold ; several Electric Clocks, and a quantity 

of © et Apparatus 
May be viewed Miter Two o'clock the day prior, and morning of Sale, and 
Catalogues had. 


LA SEMAINE FRANÇAISE : a Weekly 
Newspaper and Review in the French Language. Polities, Literature, 

Science, Art, Varieties, Nosa Prica 3d., throu; lera, an and, at 
the railway bookstallg fica, 37, Southampton Street, Strand, W 

LA SEMAINE FRANCAISE Journal Française pone 
l'Angleterre : Politique, Litt Sciences, Arts, Variétés, Nouvelles 
et Notes. Un exemplaire par la poste, 34d., an timbres poste 
ment franco par la poste—on an, 15+. ad., six mois, 75, ioe Prix 3d., cies 
tous les libwaires et aux gares des chemins do fer. s’abonne aux 
bureaux, 37, Seuthampton Street, Strand cand Todor WiC C. 

LA SEMAINE FRANÇAISE.— —“‘La Semaine Fran- 
gaise’ has been brought out in London for the benefit of those English 
readers who may to study contemporary Freach from all points of 
view, instead of confining their reading to one particular Galle print. 
It certainly merits success.” — Graphic. 

LA SEMAINE FRANCAISE.—* The numbers before 
us are full of good things. . It will be far better for most than any 
one of the best papers published in Paris itself, We are much d 
with the character of it, and believe it will be highly valued i Pee those 
many | households whee French is cultivated. Ths printing 
dons, "Queen. 


Terus OF SUBSCRIPTION: — t d 


ws 














MR. J.C. S 





e - oo em 


Three months 
BE 


- D wee oo z 


Pee 
P.0.0. payable to T. Sranswicx, at "King Street, ( Covent Garden, W.C 
Publishing Office, 37, Southampton Street, Strand, W.C. 


On the 1st of every Month, price 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 

ted by Joun T. peep alas 
With the Assistance of 

| FerpgrRicr Bonn, F Z.S. | pr A. Power, M D 

{ Hpwarp A. Fircs, FLS. Jaane Wnr, F.L.S, 

F. Bucoanan Wuirts, M. 

Contains Articles by well-known Entomo RPA all branches of the 
Science, on Insects injurious or beneficial to Farm or Garden; Notes on 
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out the cost of 
The New Short ats Mercurial Barometer and Thermo- 
meter combined, prce 1 particulars of which will be 
sent post on application. 


FLETOMER SOLID FLAME BURNER. 


The most paket 


for all purposes. 
Te w ith equal 
ease bolane 

or melt half a 
hun dredweight 
of lead in an iron 
7 pei: Tt will bal 
half a gallon of 
water aes flat 
copper ein 
six minutes, or 
melt 5 Ibs. lead 
in an iron ladle 
in the same hme 











Price, Nickel plated, ss Japanned, 4s 
It can be made at a low cost, of any skape, sish, or power 
New and Enlarged List of Gas and Petroleum Heating Burners, Fi Wind 

Furnaces, Hot and Cold Di Blast Blowpipes, Ingot Moulds, Foot and d 

Blowers, &c. Price 3d. free by post. 


THOS. eee 4 & 6, Museum Shee Warrington. 






MEDICINE 


Is a Certain ise br all E at the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the Bystem, in cases of WEAKNESS 
AND DEBILITY, ani is unegualleg in Female Complaints. 


ld 


Afanufacturer of Astronomical and Terrestrial + 


` . 
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PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


New List of APPARATUS, LANTERNS and LANTERN SLIDES for SCIENTIFIC LECTURES, ma Terras d of Hire. Post free, | 


Contplete nee Seat Shalt at for Science Primers and all the Physical Text-books in use ın Schools 
E 3 Apparates as pe my Machines and Lam An Departments urements in the Sections of Light, Heat, S and Electri 
5 Electric Sign for appar Hotels, &c , Colliery Signals, irat nda ‘cheap other Pass Telephones. pa city. 
. 
EDWARD PATERSON, ‘ 


egiscbercar ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 
ea 76, LITLE BRITAN, E.C., LONDON. STEAM WORKS—GRAY’S INN ROAD. 
Mustrated I Cataħgue of Electrical Apparains, Part 1, post free, 6 Stamps. Ditto, Electric Signals, Part 2, post free, 6 Stamps, 


W. LADD & CO, . 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
(By Appointment to the Royal Institution of Great Britain), 
. II AND 12, BEAK STREET, REGENT STREET, W. 


IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates. Immediately available in any condition of the atmosphere, 
LADD’S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use. 


Si Physical Apparatus of every Description, . 
ILLUSTRATED CATALOGUE, SIXPENOE, 


. RAPID PHOTOGRAPHY. 


The “ENGINEER'S” Set of Photographic Apparatus to take pictures, 6} X 44, for £9 tos. The 

‘“ DRAWING-ROOM ” Set, to take pictures 5 x 4, for £10 58. These Sets are complete with Swan’s 

Sensitive Plates, the necessary Solutions, and Instructions; Swan's Plates are so easy and simple to 

manipulate, that any intelligent youth can almost immediately take the most exquisite photographs, without 

staining the hands or using poisonous chemicals. These and other Sets, viz., the “TOURIST,” £5 155., 
and the “RUGBY,” £3 5s., together with every requisite for photographic work, supplied by. 


MAWSON AND SWAN, oS 


Importers of, and Dealers in, Chemical, Electrical, Photographic, and Scientific 
Apparatus, 


NEWCASTLE-ON-TYNE. 


1 iy 











Now ready, in Medium 8yo, price 18s. Vol. I. 


A TREATISE ON 


COMPARATIVE EMBRYOLOGY. 
FEF, M. BALFOUR, M.A, F.R.S.. 


` Fellow and Lecturer of Trinity College, Cambridge. e 
` In Two Vols. Illustrated. ~ 


MACMILLAN AND CO, LONDON. ` 0 s 


STRUCTURAL BOTANY: OR, ORGANO- 


GRAPHY on the Basis of Morphology. By Professor ASA GRAY, LL. D. With a Glossary of 
Botanical Terms and numerous Illustrations. 8vo. ros. 6d. 


3 MACMILLAN AND CO, LONDON. wos : 











Just published in crowg svo, prise 3s. 6d. 


THE SKIES AND WEATHER FORECASTS - 


OF ARATUS, .Translated with Notes by E. Posr®, M.A., Oriel College, Oxford. +* 
e 
MACMILLAN ‘AND CO, LONDON. j 2 ae 


ee 


ws 


, é 
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- MR. MURRAYS FOREIGN HANDBOOKS.. 
sed “Mr, Murray has succeeded in identifying his countrymen all the world over. Into every nook which an Engli netrate 


he cargies his RED HANDBOOK. He trusts to his MURRAY because it is thoroughly English and rehafle, The TES.» 
e 


HANDBOOK—TRAVEL TALK,—English, French, German, and Italian. 16mo. 3s fa: s` 





oe? 


HANDBOOK—HOLLAND AND BELGIUM. Map. Post 8vo.® 6s: ° ° al 
HANDBOOK—THE RHINE AND NORTH GERMANY, The Black Fôrest, the Hartz, Thuringerwald, 
7 Saxon Switzerħnd, ` Rugen, The Giant Mountains, Taanus, Odenwald, Elsass, and Lothringen. Map and Plans. 


Post 8vo. ros. 


HANDBOOK—SOUTH™ GERMANY, Wurtemburg, Bavaria, The Tyrol, Austria, Salzburg, Styria, Hungary, 


and The Danube, from Ulm to the Black Sea. With Special Hints for Travellers to the Ammergau Passion Play. Maps 
and Plans. Post 8vo. Ios. 


HANDBOOK—SWITZERLAND, The Alps of Savoy and Piedmont. The Italian Bakes and Part of 
Dauphiné. Maps and Plans, Ta ‘Two Parts, Post 8vo. tos. 


HANDBOOK-—FRANCE, Part I.: Normandy, Brittany, The Seine and Loire, Touraine, Bordeaux, The 
Garonne, Limousin, The Pyretlees, &c. Maps and Plans. Post 8vo. 7s. 6d. 


HANDBOOK—FRANCE, Part II. : Central France, Auvergne, The Cevennes, Burgundy, The Rhone and 


Saone, Provence, Nimes, Arles, Marseilles, The Fiench Alps, Alsace, Lorraine, Champagne, | &c. Maps and Plans. 
Post 8vo: 7s. 6d. 


HANDBOOK—PARIS AND ITS ENVIRONS. Mapsand Plan. x16mo. 35. 6d. 


HANDBOOK—MEDITERRANEAN : Its Principal Cities, Seaports, ae Harbours, for Ttavelleis and 
Yachtsmen. Maps and Plans. Post 8vo.' (Nearly ready, 


e HANDBOOK—ALGERIA AND TUNIS, Algiers, Constantine, Oran, The Atlas Range, &c. Maps and 
Plans, Post Svo. ros. 


HANDBOOK-—SPAIN, Madrid, The Castiles, The Basque Provinces, Leon, The Asturias, Galicia, Estre- 


madura; Andalusia, Ronda, Granada, Murcia; Valencia, Catalonia, Aragon, Navarre, The palate ‘Aslands, &e., &c. 
Maps aud ‘Plans. Post 8vo. 20s. 


HANDBOOK—PORTUGAL, Lisbon, Oporto, Cintra, Mafra, &c. Map and Plan, Post 8vo. 12s, 


HANDBOOK—NORTH ITALY, Turin, Milan, Pavia, Cremona, The Italian Lakes, Bergamo, Brescia, 
Verona, Mantua, Vicenza, Padua, Venice, Ferrara, Bologna, Ravenna, Rimini, Parma, Modena, Piacenza, Genoa, and 
The Riviera, and its Of lying Islands. Maps and Plans, Post 8vo. Ios, 


HANDBOOK—CENTRAL ITALY, F lorence, Lucca, T uscany, Umbria, The Marches, and the late Patrimony 
of St, Peter, Maps and Plans: Dost Svo. _ 105, 7 


HANDBOOK—ROME AND-ITS ENVIRONS. Maps and Plans. Post 8vo. 10s. 


HANDBOOK—SOUTH ITALY, Naples and its Environs, Pompeii, Herculaneum, Vesuvius : Sorrento y 
a 1, &c.; Amalfi, Pæstum, Pozzuoli, Capua, Taranto, Bari; Brindisi and the Roads from Rome to Naples. Maps 
Plans, Post 8vo. ros, 


: HANDBOOK EGYPT. including Descriptions of the Cowse of the Nile through Egypt and “Nubia, 

Alexandiia, Cairo, The Pyramids and Thebes, The Suez Canal, The Peninsula of Sinai, The Oases, The Fyoom, &c, In 
Two Parts. Maps and Plans, Post 8vo. 155. 

HANDBOOK—GREECE, The Ionian Islands, Continental Greece, Athens, The Peloponnesus, The Islands 
of the Ægean Sea, Albania, Thessaly, and Macedonia. - Maps, Plans, and Views, Post gro, I5s. 

HANDBOOK—TURKEY IN ASIA, Constantinople, The Bosphorus, Dardanelles, Brousa, Plain of Troy, 
Crete, Cyprus, Smyrna, Ephesus, The Seven Churches, Coasts of the Black Sea, Aimenia, Mesopotamia, &c. Maps and 
Plans. Post8vo. 15s. 

HANDBOOK—DENMARK, Sleswig, ‘Holstein, Copenhagen, Jutland, Iceland. Maps and Plans. 

© Post 8vo. 6s. 
HANDBOOK—SWEDEN, Stockholm, Upsala, Gothenburg, The Shores of, the Baltic, &c, Maps and Plan, 


hf Post 8vo. 6s. 
HANDBOOK,-NORWAY, Christiania, Bergen, Trondbjem, the Fjelds, and Fjords Maps and Plans 
Post 8vo. gs. 
° ~HANDBOQOKe—RUSSIA, St. Petersburg, Moscow, Finland, &c. Maps and Plans, Post 8vo. g8s. ° 
HANDBOOK—BOMBAY. Map and Plans, * Post 8vo. 12%. eè è 


HANDBOOK—MADRAS. Maps and Plans. Post 8vo. 185. 


or oe HANDBOOK—HOLYe LAND, Syria, Palestine, Sinai, Edom, The Syrian Deserts, Jerusalem, Petra, 
Damascus and ene Maps and Plans. Post 8yo. 20s, 








7 š ee o HANDBOOK TRAVELIfNG Map oF PALESTINE. Ina’Case. 42s. š 
2o o . JOHN MURRAY, Albemarle Street. 
St Pa RG Se ata Ta ens aos Beng cae ea vee EE Mbt br 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
“To the solid ground 


Of Nature trusts the mind which builds for aye.’—~—WoRDSWORTH 
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BRITISH ASSOCIATION 


FOR THE 


ADVANCEMENT OF oer 
aa, ALBEMARLE STREET, LONDON, W. 

The NEXT ANNUAL GENERAL MEETING © will be held at 
SWANS. SEA, commencing on WEDNESDAY, August as. 
PRESIDENT-ELECT. 

ANDREW CROMBIE RAMSAY, Eso.. LL.D.. F.R S., V.P.G.S., 
Director-General of the Geological Survey of E emed Kingdom and of 

the Museam of Practica 

NOTICE TO SON TRIBU TORS oF PMEMelis, —Authors are re- 
minded that, under an t dating fróm 187%, the ‘acceptance of 
Memorrs, and the days on w. ch t are tobe read,.are now, as far ag 
possible, determined by Organising committees forthe several Sections 
Gefore the beginning of the Meeting. It\has therefore become neces- 
say, in order to givean opportunity to the Committees of doing justice to 
the several Communications, that each Author should an Abstract 
of lus Memotr, of a length suitable for insertion in the published Transac- 
tons of the Association, and the Council request that he will send it, roe 
with the original Memoir, by book-post, on or before Jul y a , adi 
thus :—“ General Secretaries, Buitigh: Association, an ‘Albemarle on 
London, W. For Section... iiaia thors. who comply. with 
this request, and whose Papers. aro nn a Mii be fore the 
Meeting with printed copies of their Reports or Abstracts. If it should be 
inconvenient to the Author that his Paper should-be read on any particular 
days, hejs requested to send information thereof to the SECRETARIES in a 

note. 

Reports on the Progress of Science, and of Researches instrusted to 
indiv susie or Sonia mart be dorwerdod to the ASSISTANT DECRE 
TARY, for presentation to the g Committees, accompani ya 
statement whether the Author will be present at the Annual Meeting. 

No Report, Paper, or Abstract can akc inserted in the Report of the 
Associaton unless ıt ts in the t-Secretary’s hands before the conclu- 
sion of the, Meeting. J. & H. GORDON, Assistant-Secretary. 


° ST. THOMAS’ S.. HOSPITAL MEDICAL 


- SCHOOL,- 
ALBERT EMBANKMENT, SE. 

The WINTER SESSION 1880-1 will‘ĉommence off October 7t, whén an 
Introductory Address will be delivered by W. M Orp, M Dean of the 
School, at 3 p.m. Two entrance Science Scholarships of hice and £60, 
open to all r stye Stud yul be offered for competition à in the first week 
of October e subjects of the examination eng? and Physics, 
with either Botany 01 Zoology, at the option of Candidates. Speczal 
me held throughout the y for the atriculation, Preliminary, Scientifi 
and ist M B Examination of the University of London. Several Medica 
Pracgitioners in the neighbourhood receive Students for residence and 
supervision, a a register of inspected and approved lodgings is kept in the 
Secretary’s o! 


and all particulers can be gbtalned from the Secretary, 
Dr GILLESPIE. e 
W. M. ORD, M.D., Dean 


KING EDWARD'S SCHOOL, 
BIRMINGHAM. 
The post of SCIENCE MASTER in the High School is vacant. Salary 
ag with an agn apnual increase up to g 400. 
pplications, accompanied by not more than three testimonials, should be 








sent in, mo later than The 1 17th July, 1880, to the Se n King Edward's 
School, 2 Soni a furthér particulars may ¢ obtained. 
Bands Jons, 1480. 5 
Se e 
. 
. e 


BROWNING’S PLATYSGOPICG LENS. 





Engraved Real Sise. 

A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mi yax it.focusses about three times as far from the object as the 

Co gton Lenses, This allows opaque objects to be examined easily. 
latyscopic Lens is made of threa degrees of power, magmfying 
respectively, 15, 20, and go diams.; the lowest power, having the larges 
field is the be the best adapted for general uso. 


Buse ie of the Platyscope Lens, mounted in rinie, MAER 
15, 20, or 30 diameters, LI 5s. 
fier description sent free. 


JOHN BROWNING, 63, Strand, London, W.C. 


BURLINGTON HOUSE, 
RICHMOND HILL, SURREY 
A N. FYNES-CLINGON, M, A., late Junior Student of Christ 
chunk, Oxford, Graduate in Classical Honours, and Mr R. HAWKINS, 
M.A., late Scholar of Corpus Christi College, Cambridge, Graduate in the 
Mathematical ‘Tripos, receive as of Gentiemen,tcn 8 to 15 years of age to 


for the Public Schools, &c. 
There is a se te class-room for each class, and the bed-rooma art 


and lo household arrangements aro under the arash Mrs, 
HA’ NS 


Successes this year include a First Entrance Exhibition at Westminster. 
Prospectuses and Ii Testimonials will bo forwarded on application. e 


ZOOLOGICAL SOCIETY’S, GARDENS, 


REGENT’S PARE Ha next DAWS LECÎURE will be or by 
Prof ekg HUPE F.R S., in the Lecture Room in the 

ent’s Park, on THURSDAY; July x at s O'clock pm, 
Sar? e eee ashes and Squids.”’ 


GERMAN SCIENCE TEACHER. —A Son 
of Dr. Hermann Muller, of the Lippstadt Realschule,” and well 


*s 


Pgh cheater tea mek ea a post in a good » 


institutions, and nhoria be sa: with a 
En ae ae ANO MOLLA Ọborlehrer, 


Lippstadt, Germany. e : ~ 


a? 


° 
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MICROSCOPIC OBJECTS 
Of superlative perfection, illustrating Histology and every branch of 
= Microscopy. 


Catalogues post free and gratis on application, 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 
SE TEN 


ZOOLOGICAL SOCIETY OF LONDON. 


—Water-fowl and other Duph@ates for Sale.—A ty fe to ws oer 
TENDENT, Zoological Society's Gardens, Regent's 








HOFWYL SCHOOL, HOFWYL, near 
BERNE, SWITZE , founded EMANUEL "DE FEL- 
LENBERG, offers sound instruction in fneent, but but especially in 


es modem, Îanguages, mathemafics, rc sciences: Š 
or Prospectus farther particulara apiy to r. LEONHARD SCHAITZ 
LL.D., 26, Belsize Park Gardens, London, N.W., or to the Head-Master, 
Mr, A. F. ANDRESEN, HofwyL 


ROYAL POLYTECHNIC.—CLASSES for 


the preparation of Students for University Examinations, under the 
direction of EDWARD B. AVELING, D. ye F.L.S. London Uni- 
versity Matriculation, rst and and B. Sc., Sclentifie MB., 
Botany, Physiology, Chemistry, All the work 


THE LONDON LIBRARY,. 
12, ST. JAMES'S SQUARE, S.W. 





President. 
Thomas Carlyle, Esq. 


Trustees. 
Earl of Carnarvon, Lord Houghton, Earl of Rosebery. 
Comtsniiiee, 
Sir James Alderson, F. W. Burton, Eas Ror: Canon Cheetham J: C 
. Courthope, Esg E. 


Conybeare, E Frederick Elliot, Rev 
Estcourt, Tr ' Freelan ae Esq., Sydney Gedgo, Esq eae Gladstone, 
De J 
Leathes, D. D., 
Earl of 


sserand, C. M. Kenned. Esq, Rev. Stank 
sie B H. Maxwell L a Seat 
Comer Morison, Eos; Rev: Pag Pa 
. Pollock, Esq Rev. Dr. Reynolds 
St 


cer, Esq a 


The Library FERE coo Volumes of ncient and Modern Literature, 
in various langua iption, £38 year, or £2 with Entrance Fee of 
£6, Life Menbaskip, Tab. Fifteen Yolumes are allowed to Country and 


Ten to Town Members. Readıng Rooms open from Ten to Half-past Sıx. 
Catalogue, xew edition, nbs (1,062 pp), price 165.3; to Members, ras. 
Prospectuses on applhicati 

ROBERT HARRISON, Secretary and Librarian. 


A COURSE of SIX ELEMENTARY LEC- 





TURES on GEOLOLGY and FATIEONTOLOGY will be given Se, 
J. TENNANT, F.G.S., Professor of Geologi 
College, London, Mineralo e prone 


ee to Her rrr te Mi to 

7 and 10, at 10 a.m., at his residence, 

Hg x entary Lectures on MINERA- 
GY, so adapted as ae tO ane the Study of Geology and f the 

Mineral Substances used in the Arts, on July 12, a 15, 36, at 

To be followed by Six Elementary Lectures on RO CKS and 

LIC MINERALS, on yy IQ, 20, 21, 22, 23, and 24. artn A 6a. 

for each Course, or ‘One forthe Three Courses Pnivate Instruc- 

tion on the above subjects is also given at T49, Strand, W.C., by Prof. 

TENNANT. Terms, 7s for one lesson of one 


MINERALOGY AND GEOLOGY. 
COLLECTIONS OF 20 SPECIMENS IN CABINETS, 
Specially adapted for Students and Teachers, price 42s. 


Smaller Collections at same rate. These Gollections are used with success 
by nearly all geological soin scence teachers in the United Kingdom. Single 


Specimens an 
JANES R. GREGORY, 
en Repository and Museum, 88, Charlotte Street, Fitzroy Square. 


Lists of Collections, new List of Apparatus, &c. Established 22 
Sa Toraen. 


GEOLOGY AND MINERALOGY. 


OHN TYM has ss acy for Sale, at low prices, Educational Collections 
Fo: Rocks, Minerals, specially arranged to illustrate the aie 

books of Lyell, it Godse, Bonney, ‘Collins, avies, Skertchley, Dana, P.: 

Lear pe Series of 5: : ens for School and College Museums are 

supped at Taf rean a prices. Catalogues post post free. 

Portal Address :—CASTLETON, vi4 SHEFFIELD. @ 


Burdett-Coutts, pon July uly 5 





° 





ae 
MUSEUMS AND COLLECTORS. 

Mr. DAMON, of WEYMOUTH, will forward 
abridged Catalogue of his Collections in Natural History 


Objects, incluting RECENT SHELLS (Foreigh and 
British) FOSSIL REMAINS, MINERALS, ROCKS, 
MARI 


E ZOOLOGY, &e., &e.; &e, 
e 


4 


an® Bia, Reviews, ner 


LIVING SPECIMENS FOR, THE MICROSCOPE. 


THOMAS BOLTON, MICROSCOPIST’S and NATURALIST’S 
STUDIO, 17, ANN STREBT, BIRMINGHAM. i 

T. p. as liat reek zent to pi Saree spram of tho Some 
Hyali ma bergensis (new to reat Britai t year), wi wing 
and shape state He has also sent out pers Aydira, aa eS ton$:- 
spina, Ceratinm longicornis, Brachionws pala, &c. 

Weekly announcements will be made m thus ED organisms T. B. 
is supplymg. $ 


' Speclmén Tube, One Shilling, platite. à 
Twenty-six Tubes in comrse 
Price List of Specimens on application, with stamped addressed envelopo. 
Hints on the zeae and Examination of Living Objects, 34? 

OMAS D. RUSSELL’S $ 
NATURAL HISTORY STORES, 


erns, 


Card Trays 
arino Glue, ted 


ag fh 
c Wojects, = 


ammers, Aino a ee 


Tablets, Glass Re a Glass 
Jicroncopiit. 


other requisites for the Geol 


MINERALOGY AND GEOLOGY. 
FINE SPECIMENS OF 
CALEDONITE, LEADHILLITE, AND FIBROUS 
$ MALACHITE, 
FROM E palelee 


COLLECTIONS FOR STUDE from £2 24, 
COLLECTIONS FOR BEGINNERS, from 45. 
BLOWPIPE CASES AND APPARATUS 


PRIVATE LESSONS AND EVENING CLASSES. 
Catalogues free. 


SAMUEL HENSON, 


277 (Late 113a), STRAND, LONDON, W.C. 
A few Fine Specimens of Japanese China and Enamel, 


VOLCANIC BOMBS, 


INTERESTING LAVAS & MINERALS, 
FROM 
VESUVIUS, SOMMA, OLIBANO, PIANURA, AND 
SOLFATARA. 








THOMAS J. DOWNING (Geologist, &c.), 
38, WHISKIN STREET, E.C., LONDON. ai 


DIAMONDS IN MATRIX. , 
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
for sale Specimens of the above ; also Cut Precious Stones In all Colours. 
Precious Stones valued and bought. 
13, FRITH STREET, SOHO, W. 


On the rat of ev 


THE ENT Ser Meat ree Soe 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Kawea by Jo by on T. CARRINGTON, 
Assistance of 








Frspericx Bonn, F a ba | J Jensa Power, ALD. 
Epwagp A, Frrcoa, F.L.S. Weir, F.L. 
. BUCHANAN wae 
Contains Articles by well- Entomologi: P all branches of the 
slenca, on Insects tajurt or benpicial to arm or Garden; Notes on 
Habits, Life-Historles Ranties, Se. 5 there are moathly hste 
of Aiea and Desiderata. 


Numerous WOODCUT ILLUSTRATIONS, to the piloting of which especial 
attention is given, and occasional LITHOGRAPHED and CasouelaTno 
GRAPHED PLATES. ° 

SIMPKIN, MARSHALL, & CO., Stationers’ Hal Court. 


e THE “HANSA” 
Published since sg fe Pres goal is the only independent professional 
Germany, d ed exclusively to Maritime Objects. Essays, 
fe Adaraiemeath Strict eye kept upon the deve- 
ent of Maritime Affurs in every respect. Every second Sik one 
umber in gto at least ; core plements and damming. Subscrı 
at any time; preceding numi f the year furnished subsequent! 
zas, for twelve months. ea RI ia a lne, widely spread byt ths s 
considerable abatement for 3, ka ia mon on. Business 
Bice: Aug. M and Dieckmann, H: Aleak 28, Edited by 
W. v, Freepen, M.R., Hamburg, Alexander Street, 8 





Sis Months for Gubscription of £1 15:0 


e 
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THE NEW BIOLOGICAL JOURNAL. 
ARCHIVES,DE BIOLOGIE. 


Editedgby Prefessors Epovand Van BENEDEN of Lidge, and VAN 
Baspexe of Ghent. 
ournal is devoted to the publication of original Memoirs on the 
, Histology, Physi logy, an Comparative Anatomy of Plants 
Ea@h number is 1 fares with numerous Coloured Plates, 
a appears at the commencement the Quarter 


gabra 


Price —A Singl ber, Sıx Shillings and Sixpence Annual Subscrtp- 
tion. Twenty-fv PEEN nies" or Twenty-seven Sh lL.ngs post free 
Orders secelvedahy ers. WILLIAMS & NORGATB, 14, Henrietta Street, 
be aia Carden: i A i T s 
E a, n the teon ers have a 
Van BENEDEN’ SW tke the Embryology of the Mammalia. 


Van Baatpexe: On the Cleavage of tie Egg in Batrachia. 

Bos Hinger, On the Termmation of Nerves in the Muscles of Insects. 

FREDERIQUE A AND VANDEVELDE. Un the Physiology of the Muscles and 
Nerves of the Lobster. 

MacLgop: On the Harderian Gland of the Duck, &c., &c 








Price 3s. Quarterly ; Yearly, 125, , post free. 
MIN,D: No. XIX., JULY. 


I.—Statistics of Mental Imagery. By F. Galton, F R.S. 
11,—The Unity of the Organic Individual By E. Montgomery 
IIL—On the Forms of Logical Propontion By J. Venn, 
1 —Perfection as an Ethical End. By T. gromady: 
V.—Jewsh Philosophy and Spmoza By W. R. Sorley. 
WuheNotes and Discussions, Critical Notices, &e. 


WILLIAMS & NORGATE, London and Edinburgh. 





Price 1s. MONTHLY. 


MACMILLAN’S MAGAZINE 


° FOR JULY, 1880. 


CONTENTS. 
cm 'He that Will not when He May.” By Mrs. Oliphant. Chapters 
XXIX.—XXXII 3 p 


s- * Peasant Life in Bengal 
—'‘ The Northern Sh ee | cud 
7 —" Ireland— Its Social State.” By W., Bence Tones 


MACMILLAN & CO., LONDON. 





- NORTH BRITISH AGRICULTURIST 


is the onl pelos Journal in Scotland, and circulates extensively 
amongst ton ed Propnetors, Factors, Farmers, Farm-bailiffs, and others 
interested in the management of landed property throughout Scotland 
and the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is publshed every Wednesday afternoon in 
time for the evening mails, and contains R: of all the Principal British 
and Markets of the week, besides Telegraphic Reports of those held 
one me day of publication. 

Veterinary Department is edited by one of the leading Veterinarians 
inthe cous , and is invaluable to the breeder and feeder as a guide to the 
zeari animals, and their ereattaant Shee laboarin under disease, 

ge eaaa given o e Meetings o tural Society 
of En d, the Royal cultural Society of I , the Highland and 
Agri ociety of Scotland, the Scottish Chamber of ricul 
and all the principal Agricultural ‘Associations throughout Great 


For Advertisers addressing themselves to Farmers a better medium does 
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Price H By post 3}d. Subscription, 
h Street, Ed: 


Offi 
Post-O ers payable to wort Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 
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THE BEST FARMERS’ NEWSPAPER 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Jonn Atcrhnon CLARKE, Secretary to the Central Chamber 
of Agriculture, 
gen apecial attention to the discussions and proceedings of the Chamber 
f Apice tyre of Great Britain (which now number upwards of 18,000 
rasan rs), besides giving original papers on practical farming, and a mass 
of intelligence of particular value to the agriculturist. 
The London Corn, Saed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Jo » which is despatched the same ev oyening ao 
%, 


as to ensure delivery to country subscribers by the first post on 
morning. Price 3d., or prepaid, 134. a year post free. 
Published by W. PICKERING, az, Arundel Street, Strand, W.C. 
DIAMONDS AND OTHER PRECIOUS 
STONES “entific opinion givenas to GENUINENESS, PURITY, 
and VALUE RORE Wrrawr, oc, Great Russell Street, Landon. 
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THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 8vo0, with occasional Illustrations. 
Conducted by J. W., Doucras, cLACHLAN, F. R.S., E. C. Rye, F.ZS,, 
and H. T. Starwrom, F.R S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjecta connected with Entomology, and especially on the Insects of 

e Bn sles, 

Subscription—Six Shillings per Volas, post froe. The voluthes com- 
mence with the June number in each 

Vols. I. to V. (strongly bound m AAT may ba obtained by purchd&ers of 
the entire set to date, at the increased mico of ros, each; the succeeding 
vols. may be had se ely or together, at 7s. each, ° 

London; JOHN VAN VOORST, 1, Paternoster Row. e 

N.B = Commimcations; &c., should be sent to the Editors at the above 

s. 


THE BREWERS’ GUARDIAN: 


A Fortnightty Parer devoted to the Protection of Brewers’ Interests, 
Li icensing, an@ Pariamentary Matters. . j 
Review or THA MALT anp Hor erect AND WINE AND SPIRIT TRADE 
RD. 
Tho Organ of the Country Brewers, 
‘The Brewers’ Guardian ublished oa the ev: of every alternate 
Tuesday, and is the only jo a co connected with brewing interests, 


Subscription, 16%. 6d, per annum, post free, daring f from any quarter-day. 
Single Copes xs. each. Registered for transmission abroad. 
Offices—s. Bond Court Walbrook, London, E C. 


LA SEMAINE FRANCAISE: a Weekly 


pen and Review in the French Language: Poll 
e Science, Arp Vaden Not OES, Price 3d., h booklet ai ae i at 
the railwa: 


37, Southampton 
CAISE: Journal Fiancslse ¢ oe 
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, Londres, W. 
LA SEMAINE FRANCAISE—“‘La Semaine Fran- 


LA SEMAINE FRAN 
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LA ‘SEMAINE. FRAN ‘CAISE. —“The numbers before 
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A MONTHLY MAGAZINE OF NATURAL HISTORY. 
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. Now ready, in Medium 8vo, price 18s. Vol. I. 
A TREATISE ON 


- COMPARATIVE EMBRYOLOGY, 
F. M. BALFOUR, MA, FRS, 3.5 


. Fellow and Lecturer of Trinity College, Cambgidge, ° ‘ . 
i In Two Vols. Ilustrated. i < P 


. MACMILLAN AND CO., LONDON. . á 


STRUCTURAL BOTANY; OR, ORGANO- 


GRAPHY on the Basis of Morphology. By Professor ASA GRAY, LL.D.- With a Glossary of 
Botanical Terms and numerous Illustrations, 8vo. 10s, 6d. 


MACMILLAN AND CO., LONDON. 
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New Volume of “ Nature Series,” S 


DEGENERATION. A CHAPTER IN DAR- 


WINISM. By Professor E. RAY LANKESTER, F.R.S. “Illustrated. Crown 8vo. 2s. 6d. 
o [Tais day. 
MACMILLAN AND CO. LONDON. a 





NEW WORKS PUBLISHED BY Ni dy, post quarto, cloth gilt, . Price 16s. 
BAILLLERE, TINDALL, & COX, LONDON, OP ae a ae eee eet 


be tia ge ee LIGHTNING 
Ilustrated, price 72 6d., Second Edition, much Enlarged. 


TEXT-BOOK OF FIELD GEOLOGY. CONDUCTORS 


By W. HENRY PENNING, F.GS., 


H.M. Geological Survey of England and Wales, with HISTORY, NATURE, AND MODE OF APPLICATION. 


A SECTION ON PALAZONTOLOGY, By RICHARD ANDERSON, F.C.S,F GS, 
By A. J. JUKES-BROWNE, B.A., F.G.S., Member of the Society of Telegraph Engineers ; Assoc. fast. C-B. 
7 Sniisfas arene which has long been felt and frequently exprossed,”— With unmerous Tilustrations. 


**The book is one to be commended to the builders of, or dwellers in, lofty 
af Others have tnught us the principles of the science, but Mr. Penning, asan | houses, to the deans of our cathedrals, to the parsons of churches with lofty 
accomplished field-geologist, introduces us to the practice,” —The Academy. spire or towen an and to all owners, constructors, or occupiers of buildings. 
which, from thelr height or situation, are exposed to danger from hghtning.’” 
By the same Author, price gr. 6d. —The Athenanss. 
ENGINEERING GEOLOGY. “ The book is clearly and sensibly written, and sufficiently illustrated, and | 
“A falland lucid description of surveying and mapping, the diagnosing of | is the work of a practical man who thoroughly understands what he is * 
the various minerals met se value of sites rocks for angineering | talking about.”—The Academy. 
operations, &e ”—Pogular Science Review, London: E. & F. N. SPON, 46, Charing Cross, 





Price ars., with numerous Photographs and Coloured Plates. New York. 446, Broome Street. 1880. ` 
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aie Saeco TONNE. EEA 4, Gale L on | Edited, with an Introduction, Appendix, and brief Momor of the Author, by 


Phygology, Examiner m Physiology, Royal College of Surgeons, JAMES EDMUND HARTING, F.L Sg F.Z S. 
e Same Serles, 2nd Thousand. London: TRUBNER & CO, Ludgate Hill. 
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By ® £. ARMAND SEMPLE, B.A., M.B., Centub., Examiner in Arsat | BRVCE-WRIGHT’S LATEST ARRIVALS. 
“INORGANIC, E ake as 6a. “ORGANIC,” zs, ar 6d, 
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By V HARRIS, %.D., RE P.Lond., and D'ARCY POWER, B. A.Oxon. 
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Third Edition, price 2s. 64. ` the rarest losown shell® 

aan T F. ROUTH, MD, MRCP. Lond DECAY. ¢ MINERALS. r anicent Opals from Queensland, Angle- 
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Descendants: Sir Patrick de Colquhoun, 


OTTO WOLTERS, 
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MANUFACTURER OF 


ANAL YTRCAL AND BULLION BALANCES. 
SPECIALITY— 
The New Improved Short-beamed Analytical Balances, 
Parronisep BY THE UNIVERSITY oF SypNEY. 
A Description explaining the eae Balances past frea on 


©. TISLEY & Co, 


7 OPTICIANS, 
BROMPTON ROAD, 
(Close to South Kensington Museum). 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colonr- uid Films under the 
b mie te Solar Taron of Tig 
‘B visible demonstration of the Vibratory and Molecular Motion of a 
Tra Telephone Plate. 
The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
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174, S.W. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
8. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
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Price, free by post on receipt of P.O. Order, 218. 
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JAMES HOW & CO. 
SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON ST., LONDON 


Tars oF 5, ST. BRIDE ST., AND 2, Foster LANE), 
HOW'S STUDENT’S MICROSCOPE, HOW'S MICROSCOPE MAMP, 
Rock Sections and other Objects for the eee 
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SECOND EDITION, 


GRIFFIN'S 
CHEMICAL HANDICRAFT. 


PRICE 4s. yd. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Ilustrated with x,600 Woodeuts, 
Most Complete and Cheapest List of Apparatus, 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
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PHILOSOPHICAL INSTRUMENT 
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CHEMICAL & PHYSICAL APPARATUS 
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ENLARGED ILLUSTRATED CATALOGUE OF MICROSCOPES, GC... 





. SENT POST FREE ON APPLICATION. R 


a E EEE, E 
i RAPID PHOTOGRAPHY.. ’”. ~ 


The “ ENGINEER’S ” Set of Photographic Apparatus to take pictures, 65 X 43, for £9 ros. The 

“ DRAWING-ROOM ” Set, to take pictures § x 4, for £10 58. These Sets are complete with Swan's 

Sensitive Plates, the necéssary Solutions, and Instructions. Swan’s Plates are so easy and simple to 

manipulate, that any intelligent youth can almost immediately take the most exquisite photographs, without 

staining the hands or using poisonous chemicals, These and other Sets, viz., the “TOURIST,” 45 15s, 
and the “ RUGBY,” £3 55., together with every requisite for photographic work, sepplied by 


MAWSON AND SWAN, 


Importers of, and Dealers in, Chemical, Electrical, Photographic, ane Scientific 
Apparatus, 


NEWCASTLE-ON-TYNE. 
PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


New List of APPARATUS, LANTERNS, and LANTERN: SLIDES for SCIENTIFIC LECTURES, with Terms of Hire. Post free. 
Complete Sets of Physical Apparatus for Science Primers and all the Physica] Text-books in use in Schools and Colleges. 

> Siemens and Gremme Dynamo Machines and Tampe for hire. 
Schools supplied with Apparatus as per Sci Art D ents’ Requirements in the Sections of Light, Heat, Sound, and Electricity. 
Electric Signals for Houses, Hotels, &c., Colliery Signals, Lightning uctors, Gower and other Patent Tolephanes. 


EDWARD PATERSON, 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 
76, LITTLE BRITAIN, E.C., LONDON. STEAM WORKS—GRAY’S INN ROAD. 
INustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. Ditto, Electric Signals, Part 2, post free, 6 Stamps, 


W. LADD & CO, 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
(By Appointment to the Royal Institution of Great Britain), 

II AND 12, BEAK STREET, REGENT STREET, W. 


IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates. Immediately available in any condition of the atmosphere, 
LADD’S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use, 


Physical Apparatus of every Description, 
ILLUSTRATED GATALOGUE, SIXPENCE, 


DARTON’S COMBINED SWIFT & SON, 


CLOCK-BAROMETER, 
OPTICIANS. 


In carved oak frame, 
Clock has jewelled 8-day movement, and will go 

Messrs, SWIFT’S CHALLENGE 
BINOCULAR & MONOCULAR 


in any posinon, Aneroid ls of the best finish, and 
guaranteed accurnate.@ Sent safely packed on receipt 

MICROSCOPE in Cabinet, from 
£14 to £18 ras, 
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Jepaaned Case, with Magnet for outdoor purposes, 
ros. 6d, each. 
New Illustrated List of various Designs in Clock- 
Barometers and Thermometers, post free on applica- 
tion. . 
The Trads tnppiitd. 
F. DARTON & CO., 


n Mechanica! Qualities for 7 Stamps. 
4t, St. Jobn Street, West Smithfield. 


> Catalogue fully Illustrated for 3 Stamps. 
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OPTICAL WORKS, 
4 -> UNIVERSITY STREET, 
= ee LONDON, W.C. 
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Now publishing, in Crown 8vo. ernie a 6d each. 


-ENGLISH MEN OF LETTERS, 


Edited by foun 1 MORLEY. 
*,* Upwards af 100,000 Vols, of this series have been sold. 


COWPER,’ ¢ By Gorpwin Smrra, Crown 8vo. 


s 






° e [Just ready. 

CHAUCER. » By Prof A. W. Warp. Crown 
vo 2s. 

BÜNYAN. By J. A. Froupe. Crown 8vo. 


uHe Fe given us a real study of Bunyan's life and character, and at the 
anme time a real study of his books,” -A thenamn, 


SOUTHEY. By Prof. DowDEN. 
as 6d, 
“A truly scholarly and delightful monograph.” ~L-xanminer. 


HAWTHORNE. By Henry James. Crown 
8vo. 2s. 6d, 


“He has made g careful, conscientious, and even vivid literary portrait 
such as few of our@wn writers could have made.” —New York Noun 


MILTON. By Marx Partrison. Crown 8vo. 


as 6d, 
“Mr Pattison’s achievement is deserving of high praise. He has put life 
into old facts, he has taken an impartial estimate of 2 grêat man w name 
is too often used for purposes of poetry.” Spectator, 


J OHNSON. By LESLIE STEPHEN. Crown 8vo. 


Bee new series opens m well with Mr Leslie Stephen's sketch of Dr. 
Johnson. It could hardly have been done better, and it will convey to the 
readers for whom it is intended a goster estimate of Johnson than eather of 
the two essays of Lord Macaulay. -Pa Mall Gazette. 


SCOTT. By R. H. Hurron. Crown 8vo. 25. 6d. 


“We could not wish for a more suggestive introduction to Scott and his 
yoems and novels,” Examiner. 


GIBBON: By J. C. Morison. Crown 8vo. 


tage ee tis htfal, and attractive record of the life and works of 
e greatest among world’s lustorians, ıt deserves the highest praise.’’— 
amniner, 


SHELLEY: By J. A. SYMONDS. 


«ihe lorers 5 ot tbis great pos poet areto be congratulated at having at their 
command so fresh, ellgent a presentment of tho subject, 
uritten by a man of adequate and ened culture.’ —A thenennt. 


BME: By Prof. Huxtey, F.R.S. Crown 8vo. 


Crown 8vo. 


Crown 8vo. 


eet fairly be said that no one now livmg could have expounded 
ais may morė sympathy or with equal perspioulty, PaA there, 


GOLDSMITH. By Wittiam Brack. Crown 8vo. 


as. 6a. à 
«Rte. Black brings a fine sympathy and taste to bear in his criticism of 
Goldsmith's writings, as well as his sketch of the meidents of his life.’’—~ 


ALARH, 
DEFOE. By W. ee Crown 8vo. 2s. 64. 
“Mr, Minto’s is careful and accurate in all that is stated, and 


faithful in all that it suggests, It will repay readmg more than once,”"—~ 
A thernanm, 


BURNS. By Principal SHAIRP, 


as. 6d. 

“te ‘is imposible to desire falrer criticisms than Principal Shairp’s s on 
Burns’s poetry. . Nono of the series has given'a truer estimate either of 
character or of genius than this volupe, ape aS aeclater. 


SPENSER. By the Very Rev. the Dzan or Sr, 
Pauu's. Crown 8vo. as. 6d. 
“Dr. Church is master of his subject, and writes ‘always with good 
tase, "—Acadenty. 
THACKERAY. By ANTHONY TROLLOPE. Crown 
8y 
n Mr, Taio sketch is ežcrllentiy ie to fulfil. the purpose « of the 
series in which it appears." —A kenan. 
BURKE. By Joun Mortey. Crown 8vo. 
It is no disparagement to the literary studies already published in this 


admurable series to say that none of them ha » while few have 
equalled, this@wolume on Burke.”’-« British Overt Review. 


Others in Preparation. 
« MACMILLAN AND CO., LONDON. 


Crown 8vo. 
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NATURE SERIES. 


THE SPECTROSCOPE AND ITS "AP- 
PLICATIONS. By J. N. LOCKYER F.R.S With Illustrations. 
“Second Edition. Crown 8vo. 


THE ORIGIN AND METAMORPHOSES 


OF INSECTS By Sir JOHN LUBBOCK, MP, E.R.S.’ With 
Illustrations. Crown 8vo, 3s. 6J. Second Edition. 
By G. 





THE TRANSIT OF VENUS. 
FORBES, B.A., Professor of Natural Philosophy in the Andersonian 
University, Glasgow. With numerous Illustrations. Crown 8vo. 
3s. 6d. 

THE COMMON FROG. By St. George 
MIVART, F.R.S. Tllusggrated # Crown 8vo, 38 6d. 


POLARISATION OF LIGHT. By W. 
SPOTTISWOODE, LL.D., President of the Royal Society. Ilus- 
trated, Second Edition, Crown 8vo, 3s. 6d. 

ON BRITISH WILD FLOWERS CON- 


SIDERED IN RELATION TO INSECTS. By Sir JOHN LUB- 
ee M.P., E.R.S Illustrated. Second Edition. Crown 8va 


THE SCIENCE OF WEIGHING AND 
* MEASURING. By H. W. CHISHOLM, Warden of the Standards. 
-  IMustrated. Crown Bvo 4s. 6d. 

HOW TO DRAW A STRAIGHT LINE; 


A Lecture on Linkages. By A. B. KEMPE, B.A. Illustrated. Crown 
Bvo, 1s. 6a, 


LIGHT: A Series of Simple, Entertaining, 
and Useful Experinents in the Phenomena of Light for the Use of 
Soon of Age. By ALFRED M MAYER and CHARLES 

ARNARD. With Mlustrations, Crown Svo. gs 6d. 
SOUND: A Series of Simple, Entertaining, 
and Inexpensive Experiments ın the Phenomena of Sound, for the Use 
of Students of every Age By A. M. MAYER, Professor of Physics 
in the Stevens Institute of Technology, &c. With numerous Illustra- 
tions, Byo. 38. 6d. 

SEEING AND THINKING. By Prof. W. 
K. CLIFFORD, F.R.S. With Diagrams. Crown 8vo. gs. 6d. 

(Others to follow.) 
MACMILLAN & CO., LONDON 


By JOHN FISKE, M.A., LL.B. 


OUTLINES OF COSMIC PHILOSOPHY, 
Based on the Doctrine of Evolution, with Criticisms on ihe 
Positive Philosophy. 2 vols., 8vo 25s. 


DARWINISM, AND OTHER ESSAYS. 


Crown 8yo. ys 6d. 
MACMILLAN & CO., London. 


MICROSCOPES and 
BALANCES as made by, 
W. STONE, 
44, Gloucester Street, Holborn 
(Late Maker to an eminent Aray; are mhe 
est an 
canape. Dy 
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= STANDARD AND OBSERVATORY seers ei 


EZAN MANUFACTURED BY E. DENT & 00. TRADE 











MARK 


Guin 
„ Standard C Clock, suitable for Private Residences in Town = Standard Observatory Clock, of the oft T 
`~ by, or Public Instifiitions, beating seconds and struction, withebarometric compensation, &c. a em 

og ig days with once winding; in carved and (a) The same, with Sir Geo. Airy’s esflapement .. 170 

ecorat oak or mahogany case + vy from 86 (6) The same, with se bean Geert contact è 

(a) The TA but* going one month with once system . 2 
winding - m 40| The New Standard Clock (the primary standard tinct of 
Standard Observatory Moan-timé Clock as id BO | 42 United Beans) tke Royal OR es was 


constructed by E. Dent & Co., and precisely similar instruments 


(2) The.same, but furnished with electrical contact are now being made for the Royal Observatories of Spain and 


apparatus with eccentric screw adjustments for Belgium, Standard Clocks of les ref rani i construction for the Ob- 

dropping a time ball, or transmitting hourly servatories of Edinburgh (Royal), Di arse Ta Trish), Oxford 

ous sis ihe vis esi "i .. 92 (University), Pulkowa (Russian Im, rich, National 

Btandard Observatory Sidereal Clock _.. .. 80 Sel on SRY ena AAD a on 
(a) The same, but furnished with electrical contact f registering E 

apparatus with fine vertical and horizontal screw ° Galvani lo _Chronographis Appar glee otha astrono- 

adjustments for transmitting seconds, currents Erk phenomena aA .. from 120 

for controlling other clocks, &c, he 95 The Great Galvanic Chronograph of the Royal Observatory, 

(2) The same, but arranged to omit the current at Greenwich, and the still more ils Apparatus for the Royal 
every Goth second, for pricking on chronograph Observatory, Brussels, and other smaller ones for her Observa- 
barrel, &c. des its oes tee ws OF | tories were constructed by E, Dent & Co. $ 


E. DENT & CO, 
WATCH, CLOCK, AND CHRONOMETER MAKERS, 


61, STRAND, & 84, ROYAL EXCHANGE. FACTORY, GERARD STREET, LONDON. 


CHEMICAL APPARATUS—SCIENTIFIC INSTRUMENTS. 


Apparatus for the Analysia of Water according to Professors Frankland and Bischof, 


BUNSEN’S MODIFIED FILTER PUMPS, from 10s. 8d. to 67s, ` 


ELEOTRIC LAMPS FROM 35s. UPWAROS, AND BATTERY OF 40 QUART BUNSEN’S CELLS FOR SAME AT £8, 
GEISSLER’S TUBES. 


Catalogues and Illustrations will be sent gratutiously. A Liberal Discount allowed to Wholesale Buyers. 
‘WHOLESALE IMPORTERS anD MANUFACTURERS, f 


AUG. BEL and CO, 


Sole Agents for Grenet s Batteries, and Contractors to the Government, 


34, Maiden Lane, Southampton St., Strand, W.C. 
CAILLETET’S PARATUS FOR LIQUEFACTION OF GASES. 


For the conyenienca of Teachers and Seodeats at the South Classes, the Science and Art Department has authorized us to keep a stock in 
the store-room, first floor of the bulding, where the different sets and articles are always ready for delivery. 


MICROSCOPIC ig LE 


e Series Tag Medici] Eathological Ereparations, Series a ra * from the Frog, in 












Sets of Apparatus as 
required by the Govern- 
ment Schools always 
ready and kept in stock. 













Case 42 2 0 62 20 
»,  L1.—24 Physiological Preparations, in Case 2 2 o a Pathological Preparations 220 
», 1I.—24 Educationdl i ï 2200 areas (selected) .. 2 10° © 
P IV. —48 Pysiolegical ” ” 440 ” ” (very rare) re $ rir 6 
Pathologiog! and Physiological Preparations in great and comstantly i inereasing ass and ofemost valuable descriptions. 15s. to 
gos. per doz. 
a Fi Descriptive Lists*and full fgrticulars on application to 
. i ARTHUR C. COLE & SON, 


ST. QOMINGC HOUSE, OXFORD ‘GARDENS, NOTTING HILL, LONDON,’ W. 
- LÅTE OF 62, ST. DOMINGO VALE, EVERTON, LIVERPOOL. E ; 


Printed by R. Cray, Sons, AnD Tayidk, at 7 and 8, Bread Street Hill usen Victoria Street, in the City of London, and publishediby 
Macurtian awn Co., at the Office, 29 and go, Bedford » Covent Garden.—Tuurspay, July 1, 1880, . 
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u To the solid ground 
Of Nature trusis the mind which builds for aye?’ —WORDSWORTH 
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ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBANKMENT, SE. 
The WINTER R SESSION 1880-1 will commence on October 1, when an 


Introductory Address will be delivered by W. M. Orv, M.D , Dean of the 
School, at 3 pm. Two entrance Science Scholarships of £100 and £60, 
en to all rst Students, will be offered for competion u the first week 
October. subjects of the examination will be Che and Physica, 
with either eee ee or Ae oloEY, 9 = the option of Candidates. pecial © Clases 
are held thro atriculanon, Preliminary, ort 
and tst M B mey of Fa oe of London Several M 


. Practitioners in the A TAR receivo Students for residence and 

“supervision and a a register of inspected and approved lodgings is kept in the 
cretary so. 

and all particulars can be obtained from the Secretary, 


i Dr. GILLESPIE 
W. M. ORD, M D., Dean. 





BOROUGH OF LEICESTER 
LEICESTER MUSEUM.—CURATOR. 


Wanted, a CURATOR to take the Practical Management of the Leicester 
*Museum The Candidates not to be’more than about 35 Soke of ago ad 

to have had some expenence in a London, Provincial, or 
Honorary atom will aayise in a Department be dare Sond 

Salang, $0 per annum, the person Dinie Teq: to 
devote the whole of his ume to the duties of nn poi 

Applications and Testimonials to be sent, on a À pefore the zoth July 
next, addressed to the Town Clerk, Leicester, endorsed “ Application for 


Curatorship. ad 
By order, JNO. STOREY, Town Clerk. 
Town Hall, Leicester, 30th June, 1880. 


INSTITUTE OF CHEMISTRY 
OF GREAT BRITAIN AND IRELAND. 


An EXAMINATION in PRACTICAL CHEMISTRY in connection 
with n Institute will Sa poe on MONDAY, 26th July, and four following 
er , HODGKINSON, _ Candidates are re- 
u ER A the Secretary, Mr, CHarLRS E. Groves, 
gan House Terrace, Tease W.C. 


EXETER’SCHOOL. 


The CHEMISTRY MASTERSHIP will be VACANT in August 
For further information apply after July 18 to the Hegan MASTER, 


p 


: - EXETER SCHOOL. } 


= SCHOLARSHIPS of £60 a year fer two yearago be competed for 
on Se 16. 
They may be awarded for Classics, Mathematics, Science, English or 
Modern Lan, euages. 

Apply to the Heap Master. 


ZOOLOGICAL SOCIETY’S GARDENS, 
REGENTS PARK.—The net DAVIS LECTURE will be given by 
P L. SCLATER, Eso, M A., PhD, F.R S., m the Lecture Room 
ine Soceiy’s Gardena, Regent's Park, on THURSDAY, July 8, 
at 5 o’clpck p.m. Subject: “ Waterfow 











SILVERED GLASS SPECULA. 


JOHN BROWNING begs respectfully to inform the scientific 
public that he can supply Specula from 34 in. to 18 in, diameter, 
of Mr, With’s parabolising. The stock is composed of the 
choicest reserves of the last ten years of Mr. With’s productions, 
and Mr. With’s Specula are generally admitted to be the ma 
ever made. ‘ 

Each Mirror bears Mr. With’s signature. 

A reduced Price List of Specula, Mounted or Unmounted, 
will be forwarded post free. 


JOHN BROWNING, 

Optical and Physical Instrument Maker to H.M. Government, 
the Royal Soctety, the Royal Observatories of Greenwich ana 
Edinburgh, and the Observatories of Kew, Cambridge, 
Durham, Utrecht, Melbourne, Et., &¢. 


63, STRAND, W.C., LONDON. —- 


FACTORY—SourHamMpTon STREET, Lonpon, W.C. 


BURLINGTON HOUSE, 
RICHMOND HILL, SURREY 
Mr. A FYNES-CLINTON, M. A, late Janie $ Student of Christ 
Church, Oskar, Graduate i 1 Honours, and Mr. R. HAWKINS, 
M.A., late Scholar of Corpus Christi College, Cambndge, Graduate in the 
Mathematical ‘Inpos, recetve Sons of Gentlemen from 8 to xs years of age to 
prepare f for the Public Schools, &c. 
ois a se class-room for each class, a the bed-rooms a% large 
ad piy Household arrangements are under the canon of 


Success this year include a First Entrance Exhibition at Westminster. 
ses and Testimonials wıll be forwarded on application, 


aat astatid dah lala a araa O 

GERMAN SCIENCE TEACHER.—A Son 
of Dr. Hermann Miller, of the Lippstadt Realschule,’ and well 
known to the readers of NATURE, desires to obtain a post in a good 
English school or college. Herr Mulls, Jun, has acquired from a 
Prussian Board of Examination the qualifieation me, tegeh A ihn sok 
Ph ics, Chemistry, and Natural History, and has 
cher in the same school as his father. Herr Muller isedosiroys of 

° Decoding more thoroughly acquainted with the English 
English educational institutions, and therefore oul 
‘modera salary Apply to Dr, HERMANN MULLER, Oberlehrer, 
Lippstadt, Germany. 


aoaaa ow 
READING PARTY.—A Cee Cos in” 





Science (London ba 7), accoin tilema», will 
take a oa a a Palan io iho isie or 
lesea, and, give ract Tastgichod in 


Abn. Ce 


*e 


e 


š for sale Specimens of theabove ; abso Cot Precious Stones in all Colours. 
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MICROSCOPIC OBJECTS 
Of syperlative perfection, illustrating Histology and every branch of 


Catalogues posi free and pai on application. 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


BRITISH ASSOCIATION 


z FOR THE 
ADVANCEMENT OF SCIENCE. 


MEETING IN SWANSEA, 1880. 





Inventors and others wishing to exhibit at the Conversasione 
to be held on Angust 26, should at once communicate with the 
Local Secretaries, British Association, Swansea, 


A COURSE of SIX ELEMENTARY LEC- 
TURES on GEOLOLGY and PALZONTOLOGY will be given 
. TENNANT, F.G.S., Professor of Geological Mineralogy at King’s 
lege, London, Mineralogist 2 Her Majesty and to the Baroness 
Bardett-Coutts, on 1 duly s 6, 7, and 10, at roam, at his residence, 
149, Strand. Be tary Lectures on MINERA- 
LOGY, so dantes as mae yearn the ited of Geology and of the 
Mineral Su bstances used in the Arts, on Joying 15, z5, and a7. 
To be followed by Six Elementary Lectures on R OCKE and 
ae MINERALS, on I, 20, 21, 22, 23, aa B4 onde ae A 
for each Course, or One for the Three Private Instruc- 
tion on the above subjects is aio | given at 349, Sirand; W.G, by Prof. 
Tennant. Terms, 72. for one lesson of one 


HOFWYL Saree HOFWYL, near 


BERNE, SWITZERLAND, founded by EMANUEL DE FEL- 
LENBERG, hipaa cits instraction in tle ancient, but especially ia 
the modern, lan mathematics, and natural sciences, 
For Prospectus an further artic ea s apply to Dr. LEONHARD SCHMITZ, 
LL. Ds ey Belsire Tark ga don, NW., or to the Head-Master, 
Mr. A. F. ANDRESEN, H 


ROYAL POLYTECHNIC: IC.—CLASSES for 


the preparation, of Students for U: y Examinations, under the 
direction of EDWARD roe AVELING, D. DSe., F.L.S. London Uni- 
versity Matriculation, xst and sn ehminary Scientific 

Botany, Physiology, Chemistry, All the work practical, i 


GEOLOGY AND MINERALOGY. 
JOHN TYM has ready for Sale, at low prices, Educational Collections 
of F Rocks, and Minerals, sp arranged to illustrate the text- 
books of yell, Ge ekis, Bonney, Ccllins, Davies, Skertchley, Danm Page 
Jukes, &c. of Specimens for School and College Museums are 
supplied at iver re reaso o prices. wore post free 
ostal Address :—CASTLETON, w4 SHEFFIELD. 


R. C. ANDERSON’S PATENT GALVA- 
WIC BATTERIES, Powerful and Constant. On view, working the 


Electric Light, and our 18-inch Spark Induction Coil, daily from 
Prices Sad Fa particulars, post fom h ae 


DALE & CRAMPTON, Manufacturing Electrictans (Sole Makers), 
4 Little Bntsin, E.C 


NEW PRICE LIST 
ELEMENTARY COLLECTIONS 


FOSSILS, ROCKS, AND MINERALS, 
j APPARATUS, &o. 


aa a eel ed - ee 


POST FREE, 


THOMAS J. DOWNING, 
° 38, WHSSKEN STREET, ST. JOHN STREET ROAD, 
CLERKENWELL. Š 
* DIAMONDS IN MATRIX. ° 
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 


- 
£ 


Precious Stones valued and bought. eè 
. 12% FRITS STREET, SOHO, W. . . 


DIAMOÑDS AND OTHER PRECIOUS 
tnd VALUE pafon WalonT, oo; Geb Rowell Sacer Londons 


. è? 


P . 
e 
e 


LIVING SPECIMENS FOReTHE MICROSCOPE, 


THOMAS BOLTON, MIGROSCOPIST’S and NATURALIST’S 
STUDIO, 17, ANN STREBT, BIRMINGHAM. 


T. B. bas last week sent to his sifbscribers the Green Bell Animalcule, 
Porticella chlorostigma, with drawing and descriptio Ho has alse sant 





ont Leptodora k; Hyalodaphnia Ki ensis, Crisigtella mucedo, 

A orella fe ngora, Bhumatella phnia weg el -eaedry sudiana, and Pals- 
dicela VAi sAn also Bowerbankia candata. 

Weckl ts will be made m thisMlane o “organisms T. B. 

Is suppl A . 
saint 


scale Tube, One Shilling? post- free, 

Twenty-six Tubes in course 9i Six Months for Subscription of A us. 

Prica List of Specimens on application, with stamped addressed envelope. 
Hints on the Preservation and Examination of Living Objects, 3d. 


MINERALOGY AND GEOLOGY. 


FINE SPECIMENS OF 
CALEDONITE, LEADHILLITE, AND FIBROUS 
MALACHITE, 

FROM LEADHILLS, 

COLLECTIONS FOR STUDENTS, from £2 as, 
COLLECTIONS FOR BEGINNERS, from, 45. 

BLOWPIPE CASES AND APPARAZUS, 
PRIVATE LESSONS AND EVENING CLASSES 
Catalogues free. 
SAMUEL HENSON, 


277 (Late 1134), STRAND, LONDON, W.C, 
A few Fine Specimens of Japanese China and Emamel 


MINERALOGY AND GEOLOGY. 


COLLECTIONS OF 200 SPECIMENS IN CABINETS, 
Specially adapted for Students and Teachers, price 425. 
Smaller Collections at same rate. These Collections are used with success 
by nearly all geological science teachers in the United Kingdom. Single 
Specimens and every requisite of 


JAMES R. GREGORY, 
Geologists’ Repository and Museum, 88, Charlotte Street, Fitzroy Square. 


See new Lists of Collections, new List of Apparatus, &c. Established 22 
yearsin London. 


LA SEMAINE FRANCAISE: a Weekly 
Beate Arn Vasetes Noter Prea nee Faga ay rough books Pokalen and at 
y bookstalls. aan 


the railwa; NT an ° Strand, W.C. 

LA “SEMAINE FRAN ÇA ISE: Journal Française pour 

FAngleterre : Politique, Lit Sciences, Vanétés, Nouvelles, 

EN otes. Un exemplaire parla pote 34d., en tim! poste Abonne- 

ment franco par la poste—un 2g > dx mol, 4, 787 Prix 3¢., chez 

bous lea es ok max gares des chemins d e fer, On s'abonne aux 

Southampton Street, Strand, Londres, W.C. z 

LA SEN “SEMAINE F CAISE —“(Ta Semaine Fran- 

been bronghe gut in Landon for the benefit of thosa English 

gara pan bean bray to study contemporary French from agug 
view, instead of „confining their reading to one particular Gallic 


It certainly merits success.” 
LA’ ‘SEMAINE FRANÇAISE — — The numbers before 


ts are full of good thin It will be far better for most than any 
one of the best papers nobiles in Paris itself. We are much pleased 
with the character of it, and those 


believe deml ba bighly valned:ım 


many households where French is crfitivated. 1 e printing is very well 


TERMS OF Sussckrrrion:— 


Three meus oe 


oe we oe æ ~~ 


Se , 
P.0.0. payable to T. SPAMSWICK, at King Street, Covent Garden, W.C 
Publishing Office, 37, Southampton Streets Strand, W.C. 


„a L'ELECTRICIT anis 


Parts, — 16, rue du Croissant. — Paris 
Revue spéciale populaire, illustrée, bi-m cord 
® contenant 24 pages grand in-8° 4 deux cOlonnes, 

formant, chaque année un magnifique volume 
de 400 pages orné de plus de 200 gravures. 
' Rédacteur en chef: W. DE FONVIELLE 
H Directeur : B; de Clisson 
Envo! gratis dé numéro spécimen sur demands `“ 
Un numéro 975 centimes 


Paris et Départements : Un an ....csenecceeere 12 T. 
Etranger, — Union postale ; Un an. . 44 fr. 


Los Abonnements partent g du 5 et au 20 de chaqye roin 


soe l p = 


1 
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Price us. Montyty. 


MACMILLAN’S MAGAZINE 
e 


i ° FOR, JULY, 1880. 
CONTENTS. 
“He that a ae He May.” By Mrs. Oliphant Chapters 
2.— The Decline of the German Universities ” By A. T S Goodrick. 
4—‘ A Montheo Av ” By Miss M. Betham-dwards 
4— The Alban me) i Mbanran pron By C L, Futgerald. 
$m Peasant Life n By Wheeler 
“The Nortgern Shenk ia Pea Hartley 
— Ireland—Its Si =, By W. Bence Jones. 


P MACMILLAN & co. LONDON. 


eee. 
NORTH BRITISH AGRICULTURIST 


is the rg in icultural Journal in Scodand, and circulates extensively 

amongst Proprietors, Factors, Farmers, Farm-baiiffs, and others 

interested in the management of landed property throughout Scotland 
and the Northern Counties of England. 

The AGRICULTURIŞT has also a very conaidereble circulation on the 
Continent of Europe America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and coatams Reporis of ali the prmapal Briush 
and Irish Markets of the week, bemdes Telegraphic Reports of those held 
on the day of publication. 

The Veterinsfy Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 

of animals, and their treatment when Ia under disease. 

Fu Reports are given of the fei of the Ro Izolan Agricultural Society 


of England, the Royal Agricultural Society of d, the gehad and 
Agricuitural Society of tland, the Scottish Chamber of | leur 
and all thie principal Agricultural Associations through sis and 


For Advertisefs addressing themselves to Farmers 2 better medium does 
not @aist 
post 3ld. Annual Subscription, payable in advance e 
77: bey Street, Edinburgh. aes 
Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. Š 


Just published, pr.ce £2 5s. 
PHILOSOPHICAL TRANSACTIONS. 


The FELLOWS of the ROYAL SOCIETY are hereby informed that the 
First Part of the PHILOSOPHICAL TRANSACTIONS, Vol. 171, for 
the year 188c, is now published, and ready f for r delivery on application at the 

* Office of the Society ın “Barlngton H daily, between the hours of ro 
and 4. ER WHITE, Assistant Secretary ba S. 
Burlngton House. 





L“ The leading Farmers’ paper. ”—CLARE SEwWELL Reap, Esq, ALP. 
THE CHAMBER OF 


-AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE 
[(PRICE 3d. WEEKLY). 


The representative o; of the Central and Provincial Chambers of 
AgricuMure, gives fuller reports of the discussions and of 
this extensive S craanisation than any other agricultural paper. It devotes 
spectal attention to the reattini of Agricultural Questions by Parlia- 
sent, besides containing ample Reports of the LATEST LONDON and 
COUNTRY CORN, CATTLE, HOR, PROVISION, a and other Markets, 
nal Articles on Practical Terming, tie Herd and Flock 
orticulture, &c., &e Te 2 d ed ae eng pera evening in 
poh ne foe the coun post. 
Terms of Subscription, payable in advance, post free :—3 months, 38 old , 
e 6 months, 7s. 7d. ; 12 months, 15$. ad. 


Published by W PICKERING, 21, Arundel ‘Street, Strand, London, W.C. 


THE ENTOMOLOGIST’S MONTHLY 


MAGAZINE. 


Price Sixpence, Monthly, 24 8vo, with occasional Illustrations. 
Conducted by J. W, Douckaa, R McLacuran, F R.S., E C, Rys, F.Z.S, 
T. Srarnton, F.R.S. 
ara Magazine, Pit in "1864, contains standard articles and notes 
oni z ai subjects co connected with Entomology, and espec.ally on the Jnsects of 
re 


Subscrrpuon—Six Shillings per Volume, post free. The volumgs com- 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of 10s. each; the succeeding & 
vols. may be bad arately or together, at 75. 7 

London: JOHN VAN VOORST, 1, Paternoster Row 
els -—Communications, &e., should be sent to the Editors at the above 
a s” 





On the xst of every Month, price One Shilling, 
THE, ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series, Edited by J. E. Harrinc, F L.S., F Z.S., Member of tha 
British Ornithologists’ Union ; contains— 

Original articles by well-known naturalists in „every branch of zoology ; 
habits of ammals; amival and departure of migratory birds ; occurrence 
of rare birds, distribution and migration of British fresh-water fish; new 
or rare marine fish , local aquana; Brosh reptiles; British land and fresh- 
water mollusca, w ith remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign i réclogical 
pumas of important and interesting articles ın various, branches of zoology. 

ere are occasional woodcuts 

JOHN VAN VOORST, 1, Paternoster Row. 


THE BREWERS’ GUARDIAN: 
A Fortcight’y Paper devoted to the Protection of Brewers’ Interests, 
icensing, Legal, and Parhanent Matters. 
Revizw oF THe MALT AND Horte grapas: AND WISE AND SPIRIT TRADE 


The Orgun of the i Cou 
at The Brewers Guardian ublished on evenings of every alternate 
Tuesday, and is the onl: aural officially ee with brewing interests, 
Subscription, 165. 6g. per annum, post dating from any quarter-day. 
Single Copies 1s. each. Registered fo: transmission abroad. 7 
Offices—s, Bond Court Walbrook, London, E.C. 


On the rst of every Month, price 
THE ENTOMOÖLO GIST: 
àN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Editet by Joun T. CARRINGTON, , 
Waith the Assistance of . 
Ferprxicx Bonn, F.Z.S | yous A. Power, M D 
Evwaap A. Fircu, F.L,S, Jinek Var F.L.S. 
F. Bucuanan Wurts, M. 

Contains Articles by well-known Entomologia on all branches of tke 
Science; on Insects injunous or beneficial to Farm or Garden; Notes on 
Habits, ‘Life-Histones; occurrence of &c. ; there are monthly lisu 
of Duplicates and Desiderate. 

Numerous WOODCUT ILLUSTRATIONS, to the printing of which especial 
attention 1s given, and occasional LITHOGRAPHED and Cusomo-Lituo- 
GRAPHED PLATES. 

‘ SIMPKIN, MARSHALL, & CO, Statoners’ Hall Court. 


THE “HANSA” 





Brewers. . 


Published since 1864 in Hamburg, is the only independent professional © 


in Germany, exclusively to Mantume Objects. Essays, 
tiques, Reviews, Reports, Advertisements Strict eye kept upon deve- 
Number i of Marinme in a every respect Every second Sunday See 
umber in ay at least ; fre ploments and drawings. Subscri) 
pa an’ preceding numbers E o year furnished subsequently. Hea 
or ewe ve months, vertisements 4d. a lm widely spr spread by ths 
paper; considerable abatement for 3, 6, r9 mon Business 
W. V. FREEDEN, M.R, 


Street, 8. 





STRUCTURAL. BOTANY; 


: Aug. Meyer and Dickmann, Hamburg, Alterwall, 28. val a8. Edited by 
í 
OR, 


ORGANO- 


GRAPHY on the Basis of Morphology. By Professor ASA GRAY, LL.D. With a ian of 








Botanical Terms’ and numerous Illustrations. 8vo. ros, 64. ` 
. MACMILLAN AND CO., LONDON. e  * 
e ` LJ e 
e bes J : ° 
New Volume of ¢ Nature Series.” - o 


DEGENERATION: A 


WINISM. By Professor E. RAY LANKESTER, F.R.S? 


š E è 
, e e 
. Ld 


-MACMILLAN AND CO., LONDON.* • “*- 


IN DAR- 


Illustrated. Grown 8v9. 2s. 6a. 


CHAPTER 


NATURE ‘ 
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Now publishing, in Crown 8vo Price 23 6d. each. 


ENGLISH MEN OF LETTERS. 


Edited by JOHN MORLEY. 
s *,* Upwards of 100,000 Vols. of this series have been sold. 


POPE, By LESLIE STEPHEN. Crown 8vo. 2s. 6d. 
“The writer’s eminent qualities asa critic, his judgment, his wit, his 
abundafit knowledge of eighteenth-century literature, and his keen ‘enjoy- 
ment of literary form, have equipped him handsomely for the task hs has 
+ undertaken eaders who hava madqPope a study and found his poetry a 
“delight are not likely to accept all the terse and incisive criticisms scattered 
through these pages. Every reader, however, will acknowledge that an 
extgmely difficult task has been well accomphshed.”—S# Famers Gasetle, 


COWPER. By Gotpwin Sirs. Crown 8vo. 
ar. > 
CHAUCER. By Prof.® A. eW. Warp. Crown 


8yo. as, 6d. 
“ Far away the best connected account of Chaucer and his works to be 
found in English.” —Academy. 


BUNYAN. By J. A. FROUDE. 
6d. 


af, + 
“ He has given us a renl study of Bunyan’s life and character, and at the 
same time a real study of his books.” —A thenenum, 


SOUTHEY. By Prof. Downe. 


as 6d, 
“A truly scholarly and delightful monograph.”’—Z.ramzner. 
HAWTHORNE. By HENRY James. 


8vo. 2s 6d. 
“He has made a careful, conscientious, and even vivid literary portrait, 
such as few of our own writers could have made ’—MNew York Natron. 


MILTON. By Marg Partison. Crown 8vo. 


2s 6d, 
“t Mr. Pattison’s achievement is deserving of high praise. He has put hfe 
into old facts, he has taken an impartial estimate of a great man whose name 
is too often used for purposes of poetry.”’— Spectator. 


JOHNSON. By Leste STEPHEN. Crown 8vo. 
6d. 


2s. 

“The new series opens well with Mr. Leslie Stephen’s sketch of Dr. 
Johnson. It could hardly have been done better, and ıt will convey to the 
readers for whom it is tended a juster estimate of Johnson than either of 
the two essays of Lord Macaulay.” —Pall Mali Gazette. 

as. 6d. 


SCOTT. By R H. Horton. ‘Crown 8vo. 
“We could not wish for a more suggestive introduction to Scott and his 
poems and novek.” —Eraminer. 


GIBBON. By J. C. Morison. 
6d 


2s. n 

“As a clear, thoughtful, and attractive record of the life and works of 

më greatest among the world’s historians, ıt deserves the highest praise,” — 
KAARET, 


SHELLEY. By J. A. Symonps. Crown 8vo. 
6. 


2s. . 
“The lovers of this great poet are to be congratulated at having at their 
command so fresh, clear, and intelligent a presentment of the subject, 
written by a man of adequate and wide culture.”’—Atheneum. 


HUME. By Prof. Huxizy, F.R.S. Crown 8vo. 
6 


as. . 
© ‘It may fairly be said that no one now living could have expounded 
Hume with more sympathy or with equal perspicutty.”"—A rheneunt, 


GOLDSMITH. By Wittiam Biacx. Crown 8vo. 


as. 6d. 
“Mr. Black brings a fine sympathy and taste to bear in his criticism of 
Goldsmith’s writings, as well as his sketch of the meidents of his Ilfe.”’— 


Crown 8yo. 


Crown 8vo. 


s 
Crown 


Crown 8yo. 


A thane ust. 

DEFOE. By W. Minto. Cfown 8vo. 2s. 6d. 
“Mr. Minto’a book is careful and accurate in all that ış stated, and 

faithful in all that it suggeses. It will repay reading more than once.”’— 

Athen. 

BURNS. By Principal Ssarrp. ° Crown 8vo. 


as. 
“Tt is impossible to desire farer criticisms than Principal Shairp’s on 
Bums’s poetry. . . . None of the senes has given a truer estimate either of 
character or of genius than this volume,” — Spectator. 


SPENSER. sy the Very Rey, the DEAN oF ST. 


Pavuu's, Crown 8vo. 2s , . : 
“Dr, Church is master of his subject, and writes always with good 
taste.” —Acadenty. be 


THACKERAY. By ANTHONY TROLLOPE. Cysown 


8vo, & 6d a 
“Mr. Trollope’s sketch is excellently adapted to fulfil the purpose of the 
“ series in which itgppears.””—~4 thenanne, . 


«BURKE. By Jonn Mæ®rLEY. Crown 8vo. 2s. 6d. 
“Tt is no ent to the literary studies already gublished Ín this 
admirable sertes to say that nope @ them have surpassed, while feg have 
equalled, tgis volume ðn Burk&’-—Britzsh Quarterly Review, 
e° —_,, Others ig Preparation. 


” MACMILLAN AND CO., LONDON. 


Now ready, post quarte cloth gilt, 272 pages. Price 165. 


LIGHTWING 


CONDUCTORS: 


THEIR e e 
HISTORY, NATURE, AND MODE OF APPLICATION. 
By RICHARD ANDERSON, F.C S., F G. 
Member of the Society of Telegraph Engincea®, Assoc, Inst. CE. 
With numerous (liusirations. 4 P 
‘The book is one to be commended to the builders gf, or Avellers in, lofty gaw 
houses, to the deans of our cathegrals, to the parsons of churches with lofty’ 
ieh from diel: belgbt or aiiuanon are exposed to dangertron ite 
w m their t or situation, are e to dan; m lightning.” 
— The Atheneum aE , F 
“ The bock is clearly and sensibly written, and sufficiently Ulustrated, and 
is the work of a practical man who thoroughly understands what he is 
talking about.” —T he Academy 
London: E & F. N. SPON, 46, Cherng Cross, 
New York: 446, Broome Street 1880. 


NEW WORKS PUBLISHED BY 
BAILLIERE, TINDALL, & COX, LONDON. 


Illustrated, price 7s. 6d., Second Edition, much Enlarged 


TEZT-BOOK OF FIELD GEOLOGY. 


By W. HENRY PENNING, F.G.S., 
HM, Geological Survey of England and Wales, with 


A SECTION ON PALZ ONTOLOGY, 


By A. J. JUKES-BROWNE, B.A., FG.S., 


rs Sausfies a want which has long been felt and frequently expressed.” — 
ajure. 

** Others have tnught us the principles of tha science, but Mr Penming, as an 
accomplished field-geologist, mtroduces us to the practica.” — The Academy. 

By the rame Author, price 32. 6d. 
ENGINEERING GEOLOGY. 

“ A fulland lucid description of surveying and mapping, the diagnosing of 
the various minerals met with, the value of sites and rocks fer engineering 
operations, &c °—Popular Scisnce Review. 

Price ars., with numerous Photographs and Coloured Plates. 
OUR TRIP TO BURMAH. 
By C. A. GORDON, Commander of the Bath. 
“A wonderful book, full of interest, instruction, and amusement.”— e 


Saturday Review. 
Thirteenth Thousand, cloth, rs. 
THE STARS AND THE EARTH; 
OR, THOUGHTS UPON SPACE, TIME, AND ETERNITY. 
Revised and Enlarged, with Notes, by R. A. Procror, BA, Hon, Sec. 
Royal Astronomical Society. 
Small Volume for the Pocket, Paper Wrapper, as , cloth, as. 6d. 
AIDS TO PHYSIOLOGY. 
By B. THOMPSON LOWNE, F.R.C.S, Arms and Gale Lecturer on 
Phystolegy, Examiner in Physiology, Royal College of Surgeons, . 
Same Serles, and Thousand. 
AIDS TO CHEMISTRY. 
By C. E. ARMAND SEMPLE, B.A., M B., Cantab., Examiner in “Arts at 


the Apothecaries’ Hi 
“INORGANIC,” as. ; sloth, as 6& “ORGANIC,” as., as 6d. 

Crown 8vo, price 3s 6d. à 
MANUAL FOR THE PHYSIOLOGICAL LABORATORY. 
By V.HARRIS, M.D., M.R.C. P.Load., aná D'ARCY POWER, R A.Oxon. 

Third Edition, price ar, &d. 
OVERWORK AND PREMATURE MENTAL DEOAY. 
By C H. F. ROUTH, M D., M.R C.P., Lond. . 


With 116 Engravings, price 7s Cg 
THE HAIR: ITS GROWTH, CARE, DISEASES, AND 
TREATMENT; with Historical Chapters on Fashions in Hair and 
Beards from the ian to Modern Times. ° 
By Č H. LEONARD, MA, MD. 


London. BAILLIBRE, TINDALL, & COX, Medical and Scientific 
rik Publishers, 20, Raabe Street, Strand. 


BRYCE-WRIGHT’S LATEST ARRIVALS. 


GEMS.—A few very fine Precious Cat’s-Eyes ; Alexandntes 
from Burmah. > 


SHELLS.—Aemagnificeat specimen of the Conus eloria-marts, 
the rarest known shell. 


le MINERALS,—Magnificent Opals from Queensland, Angle- 
sites from Monte Poni, Sardinia; Dioptase from Sibeua, &e, 


BRYCE-W RIGHT, 


Mineralogist and Expert in Gems and Precious Stones, 
go, GREAT RUSSELL STREET, LONDON, W.C. 
Ld . 
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SUBSCRIPTIONS TO NATURE 
Yearly. . Se. .. 28s. 
. Hargaan EE E 14s, 6d. 


Quarterly . ~ e. 7s. 6d. 
To the Colonies, United “States, the Continent, and 
Al places withén the Postal Union :— 
Yetarli 


y.‘ +. e 6 30S 6a, 
- Hadf-Year 15s. 6d. 
Quarterly” 8s. 
° Qffice: 29, Bedford Street, Strand. 


o PTICIANS, 
BROMPTON ROAD, 
(Close to South Kensington Museum). 
THE -PHONEIDOSCOPE 
An Instrument for Obes the of Sonoras Vibe of Liquid Films under the 
Being a visible PED aai the Vibratory and Molecular Motion of a 


Telephone Plato, 
The PHON ÈIROSCOPE, with 3 Disca, Bottle of Solution, Descriptive 
Pamphlet, 6d. 


, in Cardboard Box, ros. 


172, S.W. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 1723, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY, All’ Materials sypplied for experi- 


men! 


Price Lists Q Biectricat and Acoustic Agparains, with eo alate aud 
Description of the Har monograph, Post Free 


FOR ARTISTS, ANGLERS, 
TRAVELLERS, &c. 


PORTER’S VEIL SPECTACLES (REGISTERED). 


A complete Protection for the Face and Neck a the Stings of 
Midges, Mosquitoes, and all Flies; also against Sand, Dust, and Sun Glare. 


Price, free by post on receipt of P.O. Order, 21s. 


CARY, 


OPTICIAN BY SPECIAL APPOINTMENT TO THE 
ADMIRALTY, WAR OFFICE, &c., &c., 
181, STRAND, LONDON. 
ESTABLISHED OVER 100 YEARS. 


STEINHEIL’S 
““APLANATISCHE LOU PEN,” 


KEW COMBINED ACHROMATIC TRIPLET 
MAGNIFYING LENSES, 
MOUNTED FOR THE POCKET. 
‘These Lenses are constructed so as to be used at a great Focal Distance from 
the Object, and they give marvellous definition over the whole field. 
LINEAR MAGNIFYING POWERS, 5%, 8, x2, 16, AND a4 TIMES. 
Prices, 18s. for first- mentioned Power, and 15s, each the four last, 
Per post, Siapence extra. 
* Nore —For all aaa Examinations they are found to be the most 











Spee oo 


MURRAY & HEATH, 6 9 fa army Street, London, 8. W, 
EAGLE INSURANCE COMPANY, 


» PALL 
For lavas’ ONLYe as ot EED 1807. 
Accumulated Funds en e wos oo oos B0434 
paeo Prenat Capital of more than = 
ise oa Eros and Forms may be iad at the Obos, or from any 
B 
eo fOkCn HUMPHREYS, Actuary and Secretary. 


——_____— 


NOTICE OF REM,OVAL. 
JAMES HOW & CO, 





SCIENTIFIC INSTRUMENT MAKERS% 


73, FARRINGDON ST., LONDON 
(Lgte or 5, ST. BRIDOJ ST., AND 2, FOSTER Lang), 
HOW'S STUDENT’S MICROSCOPE. HOW’S MICROSCOPE LAMP, 
Rock Sections and other Objects for the Microscope, 


ADAM HILGER, 

Scientific Insirument Maker to the Royal Observatories 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, Potsdam, &c., &0. 

192, TOTTENHAM M COURT ROAD, LONDON. 

oa Spar Prisms o. grent purity from a Aa Tos, amea To Table 
pectoncopes th 6 Prims AF Tesian d Spar x Lenses a fo Coll: 

ae and Telescope and Eye-pieces, ae pies 18) & and „£150. 
Direct Vision Automatic Star ep or thout the use oF f Right Anale 
Prisms, and 6o degres Iceland Prism, Quartz Lenses to Telescopes and 
ety e cag Alcrometer y with Improved Illuminating Apparatus, 


Price Lisi 6 Penny Stanips. 
NOW READY, 
SECOND EDITION, 
GRSFFIN’S 





| CHEMICAL HANDICRAFT. 


PRICE 43. yd. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complede and Cheapest List of Apparatus, 
JOHN J. GRIFFIN ann SONS, 22, GARRICK STREET, 
L 


NATURAL "HISTORY "STORES, 
48, ESSEX STREET, STRAND, W.C. 
Pegs and. and hen are invited to inspect the Collections of British and 
Foreign Shells, Corals, Zoophytei i Crustacea, Echinoderms, 
Meals I Fossils Rock t Specimens, ae ic de ee &e.. ° 


Cabin 

Tablets G Glass rane Micro- Thin lam C Canada 

other requisites for the Geologist end Microacopist. 
Post Free. 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


AND : 
INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMPS. 

55 SIDMOUTH STREET, LONDON, W.C. 


ELECTRICAL and SCIENTIFIC APPA- 
RATUS —Telephone Transmitters, Coils, and Carbons, Induction 
Coils, and New Pattern Vacuum Tubes, Electric Bells and odes 
of improved Style. Constant Manganese Batteries. Magnets, V 
Carbons, and all matenals. Microscopic, Photographic, and oneal 
Materials, Complete Illustrated Electric List, Two Stamps. 
LE MAKERS OF ERSON’S PATENT BATTERIES. R 
DALE a CRAMPTON, Manufacturing Eleeiridiann, 4, Little Britain, 


-g CO, 


J ORME 
(late M. JACKSON & CO.) 

MANUFACT STORERS AND IMPORTERS OF 
SCIENTIFIC APPARATUS 
AND 
CHEMICALS, 

SOLE AGENTS FOR HICKLEY’s PATENT TELEPHQNES, 

Price Sos. per Pair, Cash with Order. e 
Price Lists sent on receipt of Three Stamps for Postage, ` 
For Trade Terms inclose Business Card, 


65, BARBICAN, LONDON, E.C. 








HINTS ON SILVERPD.GLASS 


REFLECTING TELESCOPE§— 


FIGURING, SILVERING, and ADJUSTING THEM. © 
. 


Ry G. CALVER, F.R.A.S. . 
bs Post free 9 Staraps. e . 
G. CALVER, Hilly House, Widfogl, Ch&tmsford. 


ixxviil 





DARTON’S COMBINED 


CLOCK-BAROMETER, 
In carved oak frame, 


Clock has jewelled 8-day movement, and will go 
in any position, Aneiod is-of tie best inih, and 
guaranteed accurate. Sent sa ly packed on roct 
of 9 Order for sos., or with carved Thermometer 


and Night Thermometer, in 
agnet for out-door purposes, 


i New eehed List of various Designs in Clock- 
À Barometers and Therinometers, post freo on applica- 
n. 
. The Trade supplied. 


F. DARTON & CO., 
45 St fohn Sweet, West Smithfeld. 


FOR MICROSCOPIC 
» Pt per ounce ; Squares, 








THIN GLASS 
MOUNTING, of best 


post free ad. extra ; Sant ated ¢ Sipe, sr per gross : also 
m r Pet og Materials and O bjects prepared for Rounding, CHAS, 
PETIT, 151, ousting gear et, Stoke N. 





- DOLLOND, 


1, Ludgate Hill, St. Paul’s Churchyard. ¢ 
ESTABLISHED 1750 
Manufacturer of Astronomical and Terrestrial 
TELESCOPES. 
THE “EDUCATIONAL” ASTRONOMICAL 
TELESCOPE, 

With 3-inch clear aperture. Complete, £7 175. 6d 

N.B —These Telescopes have been introduced to meet the 


wants of those wishing to purchase ents of excellent 
quality optically, while the exterlor is sound and good, with- 
out the cost of high finish, 
The New Short-length Mercurial Barometer and Thermo- 
meter combined, price 15s, particulars of which will be 
sent post free on application. 


MICROSCOPES and 
BALANCES as made by 
W. STONE, 

44, Gloucester Street, Holborn ~ 
(Late Maker to an eminent firm), are the 
best and cheapest. Try his 35. Box 
BALANCE, warranted to turn to ONE- 
TWENTIETH OF A GRAIN: OF 403. 


Micr: Price List of Balancer 
e liustrated) post free. 











GOLD MEDAL, 
PARIS EXHIBITION. 


In Packets and Tins. Pure 
Cocoa only, with the super- 


« “If properly there is no nicer 


fluous oil extracted. 
or more wholesome preparation of 
ere eign aie and Air, 


am EXTRACT |: 


j. 8. PRY € & SONS, Bristol and London. 
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e CATALOGUES ¥REM. 
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_ THE SCIOPTICON COMPANY. , 
. a 157 
"GREAT 


STREET, 
LONDON, W. 


FLAME BURNER. 


FLETCHER'S SOLID 








The most perfect } Bentar pane Dr all purposes, It will Szith equal ease 
boil an egg, or melt half a hundredweight of lead in an iron bots It will 
boil half a gallon of water in a flat copper kettle m six mmutes, or melt 
5 lbs in an iron ladle m the same time 

Price, Nickel plated, 5s. Japanned, gs 

It can be made at a low coat, of any shape, sise, or power. 

New and Enlarged List of Gas and Petroleum Heaung Burners, Forg 
Furnaces, Hot and Cold Blast Blowpipes, Ingot Moulds, Foot ani Hand 
Blowers, & Price zd. free by post. 


THOS. FLETCHER, 4 & 6, Museum Street, Warrington. 





the rst of every Mon 


TRIMEN’S JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
New Series. Edited by Jasrss Brirren, £.L.S., British Museum, 
CONTENTS Articles by leadrn; Botamsta Extracts, and 
—Botanscal News ~ 


.— Original 
Notices of Books and Memoirs.—Articles in Journals 
of Societies 
Price 1s. 3d. Subscription for One Year, payable in advance, ras. 
London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 





Is a Certain Oure for all Disorders of the LIVER, STOÑACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 





In Crown 8vo, price 2s. 6d. 


. THE YEAR'S ART: | 


A Corttise Epitome of all matters relating to the Arts of PAINTING, SCULPTURE, and ARCHITECTURE 
which have occurred during the year 1879, together with information respecting the gvents of the year 1880, 


s Compiled by MARCUS B. HUISH, LL.B. ° 


“This little v 


well.”—Pall MBN 


ume, of statistics and information will be of service to many readers, and the compiler has done his work 


“It cBntains a great cai of useful information arrange® in a way which makes eeference ousy.”—Atheneunt. 
“í This new handbook eae what has hitherto been a void’m year-books, and deserves, nor can we doubt that it will obtain, 


“a large share ofpopular : support, . 
gohn Bull, 

“Let us conclude this notice by heartil ly thđhking 
would” willjogly hay given ® wines for it, an Sie regret It 


, Huish for his excellent handbook. 
was not thought of sooner.”—~Fortfolio, e . 


MACMILLAN & CO., LONDON. 


. As far as we haye been ablg to test Mr. Huish’s volume, it admirably fulfils its purpose, an 


It is sold at half-a-crown; we 
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ELEMENTARY CLASS-BOOKS OF SCIENCE. 


' ASTRONOMY, by the Astronomer-Royal. 


POPULAR ASTRONOMY, With Illustrations, By Sir 
° G.B. AIRY, K.C.B., Astronomer: -Royal. ~ New Edition. 
18mo.° 45. 6d. 


Six lectur&, * imefiged “to explain to intelligent persons the 

ə principles on wich the instruments of an Qbseivatory are con- 

structed, ana the, principles “on which the’ observations made 

Sah these instruments are treated for deduction of the distances 
and weights of the bodies of “the Solar System,” 


ASTRONOMY... 
ELEMENTARY LESSONS IN ASTRONOMY. With 
Coloured Diagram of the Spectra of the Sun, Stars, and 
Nebule, and gumerous Illustrations. By J. NORMAN 
Lockyer, F.R.S. New Edition. 18mo, 55. 6d. 


“ Full, clear, sound, and worthy of attention, not only 
as a popular exposition, but as a scientific ‘Index’ ”— 


A then, 


QUESTIONS ON LOCKYER’S ELEMENTARY LES- 
SONS IN ASTRONOMY. For the Use of Schools. By 
JOHN FORBES-ROBERTSON. 18mo, cloth hmp. 1s. 6d. 


PHYSIOLOGY. 
LESSONS IN ELEMENTARY PHYSIOLOGY. With 
numerous Illustrations. By T. H. HuxLEY, F.R.S., Pro- 
fessor of Natural History m the Royal School of Mines. 
New Edition. 18mo. 4s. d. 


‘Pure gold throughout.” — Guardian. 

‘Unquestionably the clearest and most complete ele- 
mentary treatise on this subject that we possess in any 
language.” — Westminster Review. 


QUESTIONS ON HUXLEY’S PHYSIOLOGY FOR 
SCHOOLS. By T. Atcock, M.D. 18mo, 1s. 6d. 


BOTANY. 
LESSONS IN ELEMENTARY BOTANY. By D. 
OLIVER, F.R.S , F.L.S., Professor of Botany in Univer- 
sity College, London. With nearly Two Hundred Ilus- 
trations, New Edition. 18mo, 4s. 6d, 


" CHEMISTRY. 
}PESSONS IN ELEMENTARY CHEMISTRY, -IN- 
ORGANIC AND ORGANIC, By Henry E, ROSCOE, 
F.R.S., Professor of Chemistry in Owens College, Man- 
chester. With numerous Illustrations and Chromo-Litho 
of the Solar Spectrum, and of the Alkalies and Alkaline 
Easths, New dinon, 18mo. 4s, 6d, 


“Asa standard general text-book it deserves to take a 
leading place.” — Spectator. 

“We unhesitatingly pronounce it the best of all our 
elementary treatises on Chemistry,” — Medical Times. 


A SERIES OF CHEMICAL PROBLEMS, 

with Special Reference to the above, by T. E. ORPE, 

Ph.D., Professor of Chemistry ip the Yorkshire College of 

Science, Leeds. Adapte? for Re preparation of Students 

for the Government, Science, and Society of Arts Examina- 

tions, With a Preface by Professor Roscox, New Edi- 
e tion, with Key, 18mo, 2s. 


POLITICAL ECONOMY. 
POLITICAL ECONOMY POR BEGINNERS. B 
MILLICENT G. Fawcetr. New Edition, 1r8mo. as. bd. 


‘Clear, compact, and comprehensive.”—Daily News. % 


“The relations of capital and labour have never been 
more simply or more clearly expounded.” —Contemporary 


Revit Arranged,” Examiner, g s 
e e 
MACMILLAN AND CO., LONDON. : e °. 
. ° e °. ° r 
or e° ee 
meo n sa 


repared | 


LOGIC. 
ELEMENTARY LESSONS IN LOGIC; sends 
and Inductive, with copious Questions and Examples, and 
a Vocabulary of Lo ee By W. STANLEY JEVONS, 
M.A. Professor of Logic in University College, 
New Edition. 18mo. 3s. 6d. 


‘Nothing can be better for a school-book.”— Guardian. & 
“(A manual alike simple, interesting, and scientific.”— 


ndon. 


Atheneum, Ps 
e 
PHYSICS. 
LESSONS IN ELEMENTARY PHYSICS. By BAL- 
FOUR STEWART, F.R.S., Professor of Natural Philosophy 


in Owens College, Manchester. With numerous Illustra- 
tions and Chromo-litho of the Spectra of the Sun, Stars, 
and Nebule. New Edition. 18mo. 45, 6d. 


tt The beau-ideal of a scientific text-book, clear, accurate, 
and thorough.” —Zducational Times. 


PRACTICAL CHEMISTRY. 
THE OWENS CQLLEGE JUNIOR COURSE OF 
PRACTICAL CHEMISTRY. By Francis JONES, 
Chemicel Master in the Grammar School, Manchester, 
With Preface by Professor Roscox, and Illustrations. New 
Edition. 18mo. 25. 6d. 


ANATOMY. 


LESSONS IN ELEMENTARY ANATOMY. BySr.° 


GEORGE Mivart, F.R.S., Lecturer m Comparative Ans- 
tomy at St. Mary’s Hospital. With upwards of 400 Ilus- 
trations. r8mo, 6s. 6d. 


“It may be questioned whether any other work on ana- 
tomy contains in like compass so proportionately great a 
mass of information.”—Lance.- 


“The work ‘is excellent, and should be in the hands of 
every student of human anatomy.” —Madical Times. 


STEAM. 
AN ELEMENTARY TREATISE. By Jomn Pzrry, 
Bachelor of Engineering, Whitworth Scholar, &c., late 
Lecturer in Physics at Clifton College. With numerous 


Woodcuts and Numerical Examples and Exercises. 18mo. 
4s. 6d. 
** The young engineer and those seeking for a comprehen- 


sive knowledge of the use, power, and economy of steam, 
could not have a more useful work, as it is very intelligible, ° 
well arranged, and practical throughout.” —Jronmonger. 


PHYSICAL GEOGRAPHY. 
ELEMENTARY LESSONS IN PHYSICAL GEO- 
GRAPHY. By A, Geixiz, F.R.S., Murchison Professor 
of Geology, &c., Edinburgh. With numerous Illustrations, 
18mo. 45. 6d. 


QUESTIONS ON THE SAME. 


NATURAL PHILOSOPHY. 
NATURAL PHILOSOPHY FOR BEGINNERS. ¢ By 
IL TODHUNTER, M.A., F.R.S. Part I. The Properties of 
Solidand lnid Bodies. 180. 35.a. 


Part II. Sound, Light, and Heat, 18mo, 
e 


GEOGRAPHY. 
CLASS-BOOK OF GEOGRAPHY. By C. Be CLARKE, 
M.A., F.G.S. New Edition, with eighteen, coloured Maps.» 
Fcap. ? 8v0. 3s. e š 


“ Contains a large amount of information, systematicallf 


Is, 6d. ® 


35. ôd. 


eo” 
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NOTICE OF REMOVAL. 


= R. & J. BECK. -- o 


“" “HAVE REMOVED TO 68, CORNHILL, LONDON, EC. . 
ENLARGED ILLUSTRATED CATALOGUE OF MICROSCQPES, &¢,. ° 
s SENT POST FREE ON APPLICATION. st. * 


Recently published, in Medium 8vo, price’25s $ ° 





~ R ° e` 


` EARLY MAN IN BRITAIN, . ° 


HIS PLAGE’ IN THE TERTIARY PERIOD. 
By W. BOYD DAWKINS, M.A., F.R.S., F.G.85 &c., 


Curator of the Manchester Museum and Piofessor of Geology and Palæontology in Owens College, Manchester. 
With numerous Illustrations, 


BY THE SAME AUTHOR, 


CAVE-HUNTING. 


RESEARCHES ON THE EVIDENCE OF CAVES RESPECTING THE EARLY INHABITANTS 
OF EUROPE. 


‘With Dlustrations, Medium 8vo, 215, 


“ An admirable résumé of the important results obtained of late years by the exploration of the contents of caverns in various 
parts of Europe,” — Westminster Review, 


MACMILLAN & CO., LONDON. 


RAPID PHOTOGRAPHY. 


The ‘‘ ENGINEER’S”’ Set of Photographic Apparatus to take pictures, 64 x 49, for £9 10s. The’ 

* DRAWING-ROOM ” Set, to take pictures 5 x 4, for £10 58. These Sets are complete with Swan’s 

Sensitive Plates, the necessary "Solutions, and Instructions, Swan’s Plates are so easy and simple to 

manipulate, that any intelligent youth can almost immediately take the most exquisite photographs, without 

staining the hands or using poisonous chemicals. These and other Sets, viz., the “TOURIST,” 45 158, 
and the “RUGBY,” £3 5s., together with every requisite for photographic work, supplied by 





MAWSON AND SWAN, i 


Importers of, and Dealers in, Chemical, Electrical, Photographic, and Boiomtifio 
Apparatus, 


P NEWCASTLE-ON-TYNE. 
PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


New List of APPARATUS, LANTERNS, and LANTERN SLIDES ee LECTURES, with Terms of Hire. Post free. 

Complete Sets of Physical Apparatus’ Scien ee ners aad all Physical Text- books in use in Schools and Colleges. 

School suplied wu, Afparusa aa por Scienco aad Ant Dep ents? ts in the Sections of Light, Heat, Sound, and Electricity. 
suppli ence uiremeni ons an 

Blectric Shale f cates, Hotels, écc., Colliery q Art Departments’ Requiem Gower and other Patent Telephones. 


. EDWARD PATERSON, ° 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 
76, LITTLE BRITAIN, E.C, LONDON. STEAM WORKS—GRAY’S INN Road. 
“Tustvated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps, Ditto, Electric Signals, Part 2, dost free, 6 Stamps. 


y W. LADD & CO, : ° 
. e * °SCIENTIFIC INSTRUMENT MANUFACTURERS, 
° (By Appointment to the Roya Institution of Great Britain), 
e og 


ir AND 12, BEAK STREET, REGENT STREET, W. 
IMPREVED HOLTZ ELACTRICAL MACHINES, with 4 to a4 Plates, Immediately avallable in any condition of the atmosphere, 


* LADD'S DYNAMO-MAGNETO MACHINE end GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use, 
a . . °’ Physical Apparatus of every Description, . . 
en a * ILLUSTRATED CATALOGUE, SIXPENOE, 


SErinted Ey Be Craw Sans, ao Tavr RPat 7 and 8, Bread Street Hill, Queen Victoria S: in the Citf of London’ and published by 
MACMILLAN AND Gon at e Office, 29 and 30, Bedford pe Covent Garden.—Tuurspay, July 8, x 
e 
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BRITISH ASSOCIATION 


FOR THE 


ADVANCEMENT OF SCIENCE, 
22, ALBEMARLE STREET, LONDON, W. 
The NEXT ANNUAL GENERAL MEETING MNA be held at 
SWANSEA, commencing on WEDNESDAY, August 25 
PRESIDENT-ELECT. 
ANDREW CROMBIE RAMSAY, Eso. LL.D.. F.R S., V.P G.S, 
Director-General of the Geological Surrey of tho United Kingdom and of 
the Aluseum of Practical Geolo 
eT ee TO CONTRIBUTORS OF MEM 
ment dating from 1871, the acceptance of 


le, determined y Org 


the 


on whic 


ich 


RS.—Authors are re- 


they are to be read, are now, as faras 


mmittees for the several Sections 


It has therefore become neces- 


flats 
of his Memoir, of a nen suitable for insertion in the published Transac- 


tions of the Association, and the Council request that he will send it, together 
with the original Memoir, by book-post, on or before July 24, addressed 
— General Secretaries, Britsk Association, 22, Albemarle Street, 
ww.” Authors who comply with 


thus: 


London, W. For Section.. seese 
this request, and whose Papers are “accepted, will be furnished defore the 


Meeting > with printed copies of their Reports or Abstracts, If it should be 


inconvenient to the Author that his Paper should be read on any particular 
days, he ıs requested to send information thereof to the SECRETARIES im a 


se 


e note. 


individuals or Committees, must be fo 
TARY, for presentation to the Onganising Committees, accompanied by a 


statement whether the Autho: will 
No Report, P 


ports on the Progress of Science, aido of Researches instrusted to 


ed to the ASSISTANT-SECRE- 


er, or Abstract can be inserted in 


o present at the poal Meeting. 


the Report of the 


Association unless it is 1n the Assistant eer. s hands before the conclu- 





sion of the Meeting. 9, E. H. GORDON, Assistant-Secretary. 
GLASGOW 
[MECHANICS’ I INSTITUTION, 


SCHOOL 


TECHNICAL BY 
THE ROYAL INCORPORATION OF HUTCHESONS’ HOSPITAL. 


aha" OF LECTURER ON MATHEMATICS, &c., 
D OF INSTRUCTOR OF DRAWING. 


The Counal this Institution invite Aj 
a LECTURER and TEACHER fo, the 


nical Arithmetic, Mathematics, Nauti 


ee are 


DRM 


whe gen 


38, 


ications for the Appointment of 
y and Evening Classes on Tech- 
cal Astronomy, and d Navigation, 


expectedto amount to about 
ications are also invited for the PET Eta of INSTRUCTOR of 


tlemen appoimted will 


rgth July, 1880. 
GOVERNMENT FUND OF £4,000 





A MEET. 


G of 


FHRBRUARY, 188. It is 


that M 
ton H 


mas 


re the 3yst of December 


ING Gncluding Freehand Drawing, Brilding and Machine Construc- 
e emoluments are expected to amount to 


out £290 par annum. 


yee to devote thelr whole time to the 
duties ” Further particulars may be had from the Hon. tary. 
Appheations, endorsed on cover, are togbe addressed fo the undersigned, 
Street, Glasgow, and delivered not later than Joth inst. 

CHARLES C LINDSAY, Hon. Sec. 


bsgrigs OF SCIENTIFIC = EARCH, 
the mmittes 


ent-Fund Co 
ested that applicanona to ed niei at 


forwarded to the Secretarles of the Royal Society, Burling- 


+I 


e 


held in 





(All Rights are Reserved. 


poe S aye eat 





THE “ECONOMICAL” FIELD GLASS, 


This Binocular has achromatic object- 14 inch in diameter, and 
sidi shades to shelter the ob; pyoctgiaases from sun or rain, n, and is fitted in a 
ther sling case, price £I 55.3 sent free for £1 6s. 6d. 


LMustrated Catalogue of Binoculars post fres. r 


JOHN BROWNING, 63, Strand, London, W.C. 


ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBER#¥ EMBANKMENT, S.E. 

The WINTER SESSION 1880-1 will commence on Cone I, when an 
Introductory Address will be delivered by W. M. Orv, M. Dean of the 
School, at 3 pm. Two entrance Science Soholarships of Pia and £60, 

n to all ist a will be offered for competition in oe t bles 
of October e shbyects of the examination will be Chem 
ar hald t r Botany or kepti the option of Candidatos aie 
are throughout tho year atriculatio eliminary, 
and rst M.B. Famina “4 a Several seni 


capers, and a eget of nwpctd and a pirana kept in the 
el 

Prospectus and all particulars can gbe obtained from the Secretary, 
Dr GILLESPIE. 





A MEETING of the Government-Grant Committee bo beld in 
FEBRUARY, 188r. It ıs posted that applications to be dered at 
that Meeta be forwarded to Secretaries of the Royal Society, Burling-æ 
ton House, before the 3rst Decem x880, e 


ZOOLOGICAL SOCIETY’S GARDENS} 


REGENT'S PARK.—The last of ast ee Sg of the DAVIS LEC- 
TURES will be given in the Lecture the Socieyr’s Gardens, 
Regent's Park, on THURSDAY July 15, Rgs O lok pa m Subject: 


. ® 


©. xii. : NATUR 4 [Fuly 15, 1880 


cn ae VE E E E 
: MICROSCOPIC OBJECTS LIVING SPECIMENS FOR THE MICROSCOPE. 


Of superlative perfection, illustrating Histology and every branch of THOMAS BOLTON, MICROSC@PIST’S and NATURALISTS 


Microscopy. 
. atalogmes free atis saplicati: STUDIO, 17, ANN STREET, BIRMINGHAM. s 
z NEW EDITION “880 NOW READY BBs sat eck sent to iF oat e ie E He bas Pie sent 
J 4 ' out Cristatella mucedo, Alcyonella fungosa, Plumatella repens, afd 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. Fredericella suliana; also Botrylins Gelrerctus, Zoea Craba, and Young 
arnach 


° B R IT l S H ASSO CIAT | oO N u ey annoniceienta will be made in eee organisms T.B. 
. FOR THE Specimen Tube, Ong Bhilling,»posbites. g 
Twenty-six Tubes ir Mon ‘ov Subscriptic IIR 
ADVA N Cc E M E N T O F S C l E N C E. Pete bad inches Searle A Aided Kae aiae 
a AE Hints on the Preservation and Examination of Living Objects, 3d 


MEETING IN SWANSEA, 1880. MINERALOGY AND GEOLOGY. 


RA sais 2 FINE SPECIMENS OF 
Inventors and others wishing to exhibit at the Cosversazione CALEDONITE, LEADHILLITE, AND FIBROUS 














to be held on August 26, should at once communicate with the MALACHITE, * 
Local Secretaries, British Association, Swansea. FROM LEADHILLS. 
RIAN FOR PTUDINTS, Sef 
BOROUGH OF LEICESTER. COLL. a » from. 4s. 
BLOWPIPE CASES AND APPARATUS 
LEICESTER EE EE E PRIVATE LESSONS AND EVENING CLASSES 
‘Wanted, a CURATOR to take the Practical Management of the Lei T Catalogues free. 
Museum The Candidates not to be more than about 35 years of age, and 
to have had some experienc m A London, Provincial, or Private Mosca SAMUEL HENSON, 
H t ise i t. 
Salary, Ligo per annnm, and the person appointed will be required to a7y (Late 1132), STRAND, LONDON, W.C. 
deviate whole of his tıme to the duties of his office. A few Fine Specimens of Japanese China and Enamel. 
Applications and Testimonials to be sent, on or before the goth July a. 
next, addressed to the Town Clerk, Leicester, endorsed ‘Application for MINERALOGY AND GEOLOGY. 
- uraans By order, JNO. STOREY, Town Clerk. COLLECTIONS OF 20 SPECIMENS IN CABINETS, 
© Town Hall, Leicester, goth June, 1880 Specially adapted for Students and Teachers, price 42s. 


Smaller Collections at same rate. These Collections are used with success 
è GERMAN SCIENCE TEACHER.—A Son | by nearly all geological science teachers in the United Kingdom. Single 
of Dr Hermann Muller, of the Lippstadt Realschule, and well | Specimens and every requisite of 
known to the readers of NATURE, desires to obtan a post in a good JAMES R. GREGORY, 


English school or coll Herr Mully, Jun, has acquired from a =e? 
Prussian Board of Eranarion the qual: cation to teach Mathematics, Geologists’ Repository and Museum, 88, Charlotte Street, Fitzroy Square. 


> Physics, Chemistry, and Natural History, and has been for threes years Seo new Lists of Collections, new List of Apparatus, &c. Established 22 
a teacher in the same school as his father. Herr Miller is demrous of | yesrsin London 














La a e Aak Aa pa an Enine thaeitee vault si SEA DIAMONDS IN MATRIX. i 
moderate salary. Apply to Dr. Hermann Mutter, Oberlebrer, | R, C, NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, bas 
Lippstadt, Germany. for sale Specimens of the above ; also Cut Precious Stones in all Colours. 
EXETER SCHOOL. Precious Stones valued and bought. 
‘The CHEMISTRY MASTERSHIP will bo VACANT in August. za FRITH STREET, SOHO, W. 
For further information apply after July 18 to the Heap MASTER. DIAMONDS AND OTHER PRECIOUS 


N a STONES. Scientific opinion givenas to GENUINENESS, PURITY, 
ROYAL FOGYTECH DIC sity CLAS SiS for and VALUE.—BrYcCE WRIGHT, oo, Great Russell Street, Lendon. 
direct: f EDWARD B. AVELING, D.Sc., F.L.S. London Unb 
versity Matriculation, 1st and snd B.Sc., Preliminary Sclentiie M.B., THE NEW BIOLOGICAL JOURNAL. 


Botany. Physiology, Chemistry. ATi the work practical. ARCHIVES DE BIOLOGIĘ. 


a. TO CONCHOLOGISTS, MINERALO- Edited by Professors Epovarp VAN Bewepsn of Liège, and Var 
GISTS, and GEOLOGISTS.—SEVERAL GOOD SECOND-HAND 








CABINETS for SALE. suitable for Shells, Minerals, or Fossils Fat ol bag re pelagic publication of original Memoirs, onthe 
Lifts with Descriptions, imeñsiona, and, koe 7 4 application to | ong 4 Each number is illustrated with numerous Coloured Plates, 
G B Sowsrsy, 45, Great Russell Street, London, W.C. and appears at the commencement of the Oflarter, ° : 








Pnce'—A Single Number, Six Shilling#and Sixpence. Annual Subsert 
BOTANICAL ABSTRACTS.—Wanted, a | tion Twenty-five Shillings, or Twenty-seven Shiltoge gost free a 
Botanist to abstract French and German Botanical Papers —Address (by Orders received by Messrs, WILLIAMS & NorGats, x4, Henrietta Street, è 
letter) C. B B. R, No. 14, Henriette Street, Covent Garden, W.C, Covent Garden, London. 
n the first two poe epee have appeared :— x 
YAN BENEDEN On the ology of the Mammalia. 
NEW ePRICE LIST VAN BamBexe. On the Cleavage of the Egg in Batrachia. 
For Hiner: On the Termmatin of Nerves in the @fuscles of Insects. 


o . 
'EL BM ENTA RY Cc OLLECTIONS we eEe UE AND VANDEVELDE : Un the Physiology of the Muscles and 
oF CTVOS 0| e Lo er. a 
FOSSILS, ROCKS, AND MINERALS, 





MacLgop: On the Harderiag Gland of the Duck, &e., &c a 
Sere e ee We a ee 


APP A RA TUS, &c. THE maa rr AINES MONTHLY 
PO FREE 


Price Sixpence, Monthly, 24 pages 8vo, with occasional IDastrations® 
Conducted by J. W, Doucias, CLACHLAN, F.R.S., E. C.*Rys, F.Z.S., 





e ~. THOMAS J. DOWNING, OES and Hi L Stanton FR-S, 
. agazine, cgmmenced ir 1: contains standard articl d not 
38, FHISKIN STREET ST OUN STREET ROAD, on all subjects oor wih Entomology, and oon Ss oD no = 
ee e prn Isles. 9 
. ° GEOLOGY AND MINERALOGY, Ičas si s fae Slags pa olumo, post froe. The volumes com 


JOHN TYM has ready efor Snle,*at low prices, Educational Collections Vols. I. to V. ngly bound in cloth) may be obtained urchasers of 
“of Fossils, Rocks, and Minerals, specially arranged to illwstrate the text- | the entire set to date, A the oeeeeed eee of ros. romana succeedug 
books of Lyell, Geile, Bonney, Soltis, Davies, Skertchley, Danae? age, vols, may be had se ely or together, at 7s. exch. 
are 


aor Plated of sition r School and Collage Museums NB con : JOHN gAn TOOR s %, Paternoster Row. 
su ry wasonable es es e “Bo ti 
Bani nth RA Pie ELD. PP ca ommunications, &c., should be sent to the Editors at the abcve 
e . 
. . e E> e 
oe *. a Š 
s ,®” ° e . E 


r 
” 4. Rete Mirebile of Narwhal. Sy H S. Wilson? M.D (Plates XXI” 
e XXII) ° i 


sa nes XXX) 


. and all the principal Agricultural Associations throughout Great Bntain and 


s ° CONDUCTED BY 


Fuly 15, 1880] ^ z NATURE 
ann s 
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Now ready, Vol. XIV., Pgrt IV., price 6s. 
THE FQURNAL OF 


ANATOMY AND *PHYSIOLOGY 
NORMAL AND PATHOLOGICAL. 


























THE QUARTERLY JOURNAL 
OF e 


MICROSCOPICAL SCIENCE. 


Edited ` 
E RAY LANKESTER; Ma, ERS., FLS, ° 
Fellow of Exeter Collego, Oxford, and Professor of Zoology and Compara- 
tve Arey © in arrerity College, London , 


© co-operation of 
WM. ARCHER RCS, MRILA, ° 


F. M BALFOUR, MA, ERS, FLS, 

Fellow and Lecturer of Tnnity College, C Cambridge, and œ 

E. KLEIN, M.D > 

Lectarer on Histology in St. Bartholomée’ s Hospital Medical School, 


Profs. HUMPHRY, TURNER, @!‘KENDRICK, & Dr. CREIGHTON. 
Thi# Volugiegontains ge Plates and numerous Woodcuts 
Contents. 


a. 5 Coronary, Vi Veins of Stomach. By Wa J Walsham, F.R.CS. (Plate 


3. Coronary Veins of Stcmach. Prof. Turner. 

4. Communication between PE A Tea anc Cloaca in Herring. By F. 
W. Bennett. 

s Curvatores Coccygis Muscles of Man By Prof M, Watson. 

6. Valvular Hæmatoma By G. A. Gibson, M. Bi ni ie de 


; e Ghar 
Memoirs :— 
On the Structure and em ome of the Germinal Layers of the Embryo. 


7. Pathology of Macroglossia and Hygrema Maguire (Plate By F M Balfour, M 
Research: the N Syst f ertin 
2. Changes in Spinal Gord after Amputation of Limbs, By. J. Dreschfel, Hohreches A A TA STEE SA eT ae ee 
(Plate XXVI ) On tho Structure of he Nephridia of the Medicinal Leech. By A. G. 


9 Morbid Anatomy of Post-Scarlatinal Nephritia By B.C Waller, ALD. 


(Flate XXVII) 
10 ‘onism of Opium and Belladonna By J G. Naismyth, M B. 
rı Presence of naples Bone in Man, By R. J Anderson, 


M.D 

ta Mode of Healing in Wounds under Antiseptic Dressngs By D. 
Lord M.D. 

13 Ree) Movements of Fishes, By Prof. M‘Kendrick. (Plate 


I4 Anatomy rg the Po By G B. Howes. (Plate XXIX.) 
x5 Two Masks and sean from Islands near New Guinea By Prof. Turner 


ect ce Anesthetics on Pulmonary Circulanon. By D. Newman, 


17 mone of Preserving Calcita of Tissues By H. Bendall. 
18, Variations in Myology py J. Macdonald Brown 
zg Anatomical Notices. By G A Gibson 


MACMILLAN & CQ, London and Cambridge. 


NORTH BRITISH AGRICULTURIST 


is the only Agricultural Journal in Scotland, and circulates extensively 
amongst Landed Proprietors, Factors, Farmers, Farm-bailffs, and others 

_ interested m the management of landed’ property throughout Scotland 
and the Northern Counties of England. 

The AGRICULTURIST has also 2 very considerable circulation on the 
Continent of Europs, America, Australia, and the Colonies. 

The AGRICU TTURIST i is publshed every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides Telegraphic Reports of those held 
onthe oe be edited b f the leading Vi 

e Vet epartment is edited by one o e eterinarians 
in the country, and is invaluable to the breeder and’ feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
ef Englan the Royal cultural Society of Ireland, the Highland and 
Agricutu: Society of Scotland, the Scottish Chamber of Agriculture 


Bourne With Two P 
On Intra-Epithelal etss i in the Integument of the Medicinal Leech. 
By E, Ray Lankester, M.A, F RS With Plate 
On the Connective and Vasifactive Tares of the Medicinal Leech. By 
E. Ray Lankester, M.A., F R.S. With Two Plates. 
. On the so of the Wenham Binocular with High Powers. By Heneage 


bes, M B. 
. On the Structure of the Human Spermatozoon By H pope, MB. 
` Some petite Points in Echinoderm Morphology. . Herbert 


MA 

The Origin a of the Red Blood-Corpuscles. By Professor Pouchet, 

On Limnocodinin (Craspedacustes) Sewerbit, a New Trachomedusa in- 
habitng Fresh Water. By E, Ray Lankester, M.A, FRS With 
Two Piates. 

NOTES AND MEWORANDA *— 

On the Development of the Structure known as the omen of the * 
Head-Kidne wi thi the Chick.” By Adam Sedgwick, B. 

Bacterium 

Dr Carl Rabi on the Pedicle of Invagination in Pulmonate Gastropoda. 

Development of Muscular Tissue from Epiblast in the Mammalia. 

Soe asi oF SOCIETIES '— a 
lin Microscopical Club. 
London: J. & A CHURCHILL 


LA SEMAINE FRANCAISE: a Weekly 
Newspaper and Review in the Freach guage. Politics, Literature, 
Scans, Art, Varioties, Notes. Prce 3d., through booksellers, = at 
the railway bookstalls. Office, 37, Southampton treet, Strand, W. eC 

LA SEMAINE FRANCAISE; Journal Francaise pour 
V’Angleterre : Politique, Littérature, Sciences, Arts Varietea, Nouvelles, 
et Notes. Un Srempiare par la poste, aids en tumbres poste me 
inant franco poste—in an, I » Six mols, Z ches 
tous les bratek et aux gares des chemi de fen -On ne gaz 


trand, Londres, W. 

LA SEMAINE FRANCAISE. —“*La Semaine Fran- 
çaise’ has been brought out in London for the benefit of those English 
readers who may to study contemporary French from all pomts of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success.” ‘ 

LA SEMAINE FRANCAISE.— —“ The numbers before » 
us are full of good things. . . It will bo far better for most than any _ 
one of the best papers published” in Paris itself, We are much eee 

the character of it, and believe it will be any valued ın those 
many households whero French is cultivated, priming is very well 


done.”. 
7 TERIS OF SUBSCRIPTION i= t d 
Three months see ss ove ve ve æ 30 
Six 0 nos oee n o n k 7 











For Advertisers addressing themselves to Farmers a better medium does 
not e 
Baco sd 3d. post 3}d. Annual Subscription, payable in advance, 1 
77 et se Street, Edinburgh aaa 
rT ee Orders payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 


On the zst of evgry Month, price One Shilling. 
THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series, Edued ate by Je J. E. Harting, F LS, F.Z.S., Member of the 
thologists’ Union ; containg— 

Original article by ea T known naturalists in every branch of zoology; 
habits of animals; arrival and departure of migratory birds ; occurrence 
of rare birds; distyfbution and migration of British fresh-water fish; new 
or rare marine fish ; local BATIR Britsh reptiles; British land and fresh- 
water mollusca, with n the haunts and habits of the species; and 
other matters of general interest to those delight in natural pte 


of natural history boo! Occasional translations from foreign zoo! 
journals of important interesting articles in various aarin of po ogien 
are occasional woodcuts. 
. JOHN VAN VOORST, 1, Paternoster Row. — 


THE BREWERS’ „GUARDIAN: 


A Fortnigheiy Paper devoted to the Protection of Brewers’ Interests, 





Twelve ” 
P. S9; Payable to T. Sranswicx, at "King Street, “Covent Garden, W.C. 
lishing Office, 37, Southampton Street, Strand, -W.C, 


vers L'ELECTRICITE sive, 


Parts. — 16, rue du Croissant. — Paris 
Revue spéciale populaires, gillustréa, bi-mensuello 
contenant 24 pages grand in-8° à deux colonnes, 
formant chaque année un magrifiqne volume 

e de 400 pages orné de plus de 2% graVures. 


Rédacteur en chef: W. DE FONVIBLS.E 





censing, al, and Parliamentary Matters. ; ne p^ ; 
REVIEW OF THE iggnsing, Legal an ‘TRADES; "AND WINE AND SPIRIT TRADE» .- Directeur: E. de Clisson æ% 
RECORD. B Envoi gratis de numérg specimen sur demande 
The Organ of the Coun rewers. 
“ The Brewers’ Guardian ublished on s of every alternate ti Un numéro 75 cenirmes . 
Tuesday, and 12 the only jow officially connected wi brewing interests, Paris et Départements : Ua ap’...... avsossseses 42 Ty 
Su tiofi, 16s. 6d. per annum free, pee from any quarter-day. Etranger. — Union postale : US an., R.s... 44 fr. 


Se Copies 1s. each. Regist for transmisston abroad. 
Offices—s, Bond Court Walbrook, London, E.C. 


Les Abonnemouts partent du,5 ot du 20 de cRague mola, . 


No. LXXIX.,; July, Price 7# 6d. `. ° 


® 





. # The leading Farmers’ paper. ”—CLARE SEWELL Reap, Esq., M.P. 


THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS CHRONICLE 
(PRICE 3d. WEEKLY) 


The tative o of the Central and Provincial Chambers of 
Agrcultas, gives reports of the discussions and procesdings of 
ae! extensive than any other agricultural paper. It devotes 


special witention to the eas aed of a Hie A aral Questions by Parita- 
srent, besides contaming am pie, R of the ST LONDON and 
COUNTRY, CORN, TTLE, H RO ae Dat and other Markets, 

Articles on Practical e Dairy, Herd and Flock 
News, N aariaa ken &o It is di cay Monday evening in 
time for the country p 


of Subscription, fayeblai in advance, post free :—3 months, 3s. oid ; 
6 months, i 12 months, 156. 2d, 
Pubhahed by W. PICKERING a1, Arundel Street, Strand, London, W.C, 


On the zst of every Month, prito Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, 
Edited $a by Joru T. INGTON 


1, Freperice Bonn, F.Z.S. | pom. Power, M.D. 
Epwarp A, Frren, F.L.S. Jaira Wate Lie 


È. Bocranan Warre, M 

F Contains Articles on all branches of the 
Science; on Insects i urious or beneficial to Farm or Garden; Notes on 
Habits, ‘Life-Histories ; occurrence of Rarities, &c. ; there are monthly hsts, 
of uplicates and Desiderata 

Numerous Woopcur ILLUSTRATIONS, to the printing of which 

attention is given, and occasional LITROGRAPHED and Cuzoso-LiTHo- 
GRAPHED 


SIMPRIN, MARSHALL, & CO., Stationers’ Hall Court. 
On the rst of every Month. 


TRIMEN’S JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Ld New Series. Edited by Janus BRITTEN, F.L.S, British Museum. 
Bae “by leadi 


Conrmers.—Original Botanists. —Extracts, and 
Notices of Books and Memonrs.—Articlea m ‘Botanical 








rn ck ournals,— News.— 
Proceedings o o aiet. 
in U ae tion for One Year, payable in advance, 123. 
ee WMAN, & CO., 54, Hatton Garden, E.C, 
THE “HANSA” 
cals sa since cies an Hamburg is the only independent professional 
exclusively to Maritime Objects. Essays, 


Eea, pe oe ie eye kept upon the deve- 


Nimier i of Maritim respect. Every second Sunday ons 
umber in zat at least ; E pupplements and drawings. Subsenption 
ai an g pa ee furnishe 


Preh, ths. Advertisem TA ba one epeek, byt is 
or eive mon ents a € 
pE, considerable abatement for 3, 6, ra mont of 


insertion 
Aug. Meyer and Di b taba 8. "patted 
W. v. Feebs, M.R., Hamburg, Alexander Street, i is 





Paice rs. MONTHLY. 


MACMILLAN’S MAGAZINE 
FOR JULY, 1880. 
y CONTENTS. 
enm“ He eae. Wi noraa He May. By Mrs. Oliphant, Chapters 


att Tho Decline of the German Universities.” By A. T. S. Goodrick. 
q" AsMonth in 7 AP ti Miss M. Betham-Edwards. 

4 The Albanians $ 
Fam mí! Peasant piana apd the A "By, 3 Whe 


“The Northern Shepherd.” B artloy. 
gem“ T Its State.” Oik Bence Jones, 
MILLAN & CO., L@NDON. 





WANTED, Clean Copies of “ NATURE,” 
‘a x2, 13, 48, 56, 78, 81, 107, 116, 163, 168, 178, 187, 903, 204, 210, 

a Čr, ri 224, ay 228, re 232, 240, 251, 2557 264, 265, 295, 346, 

3 420, 433, Ahi 44T, 44 ‘a, , 
4o , Addie 0O ce of uae a, Bed ord Street ty 


@o2, SII, 513, Fi NATURE, 29, Bedf 
BRYCE-WRIGHT’S LATEST ARRIVALS. 
GEMS.—A few very fine Precious Cat’s-Eyes ; Alexandrites 





fh from Burmah. 
SHELLS.— a’. magnificent specimen of the Conus eloria-magis, 
ther known shell, SiS : 


MINERALS. —M ificent Opals from eenslan 2 S 
sites from Monte oni, Sardinia; Dinas from S 4 
BRYCE- -WRIGHT,' à 
Hinegalogist and Expt? tn Gems and Precious Stones, 
90, GREAT RUSSELL STREET, LONDON, W.C, 
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Now ready, post quarto, cloth gilt, a72 pages. Price 16. 


LIGHTNENG 


CONDUCTORS: 


THEIR 
HISTORY, NATURE, AND MQDE OF APPLICATION. 
By RICHARD ANDERSON, F.C.S., F.G 8. 
Member of Jho Society of Telegraph a €nst. CE. 
With numerous [Tlnsivations. 
‘©The book is one to Be commended tothe builders of fi 
houses, to the deans of our cathedrals, to the parsons af ch 
spires or towers, and to all ownegs, constructors, or occupiers of buil 
which, Son their height or situation, are exposed to danger from lightning,” 


ee th nd books is clearly and sensibly written, and peas ‘Wostrated, and 
is the work of a practical man who thoroughly understands what he is 
talking about.”--7he Academy. 
London: E. & F. N. SPON, 
New York: 446, Broome Hc 


NEW WORKS PUBLISHED®BY 
BAILLIERE, TINDALL, & COX, LONDON. 


Illustrated, price 7s. 6¢., Second Edition, much Enlarg: 


TEXT-BOOK OF FIELD GEOLOGY, 


By W. HENRY PENNING, F.G.S. 
H.M. Geological Survey of England and Wales, with 


A SECTION ON PALAZZONTOLOGY, 


By A. J. JUKES-BROWNE, B.A., F.G.S., 
*“ Satisfies a want which has long been felt and frequently” expressed.” == 


Nature. 
“ Others have taught us the principles of the science, but Mr Penmmung, as an 
accomplished field-geologist, introduces us to the practice.’ —The Acadenty. 
By the same Author, price 35. 6d 
neat ENGINEERING GEOLOGY. 
“A fulland lucid description of surveying and ma 
the various minerals met with, the value off sites 
operations, &e."—Posular Science Review. 
Crown 8vo, price 3. 6d. 
HANDBOOK OF OOLOURS AND VEHICLES. A 
Practical Work for Artists and Students in Oil and Water Colours. 
By W. J. MUCKLEY, Principal of the Manchester School of Art. 
Price ars., with numerous Photographs and Coloured Plates. 
OUR TRIP TO BURMAH. 
By C. A. GORDON, Commander of the Bath. 
“A wonderful book, full of mterest, Instruction, and amusement.”— 


Saturday Review. 
Thirteenth Thousand, cloth, zs, 
THE STARS AND THE EARTH 
OR, THOUGHTS UPON SPACE, TIME, AND ETERNITY. 
Revise Enlarged, with Notes, by R. A. PROCTOR, BA, Hon. Sec. 
Royal Astronomical Society. 
Small Volume for the Pocket, Paper Wrapper, as , cloth, 2s, 67. 
AIDS TO PHYSIOLOGY.“ 

By B. THOMPSON LOWNE, F.R.C.S, Arris and Gale Lectur on 
Physiology, Examiner ın Physiology, Royal College of Surgeons. 
Crown 8vo, price 3s. 6d. 

MANUAL FOR THE PHYSIOLOGICAL LABORATORY, 
By V. HARRIS, M.D., M.R.C. P.Lond., and DARCY POWER, B,A.Oxon. 
Third Edition, pricaes. 6d 
OVERWORK AND PREMATURE MENTAL DEOAY. 
By C. H. F. ROUTH, M.D., M.R.C.P., Lond. 

Waith 116 Engravings, price 72. 6d. 

THE HAIR: ITS GROWTH, GARE, DISEASES 
TREATMENT; with Historical Chapters on Fashions in han, ut 
Beards from the to Modern T) 

B H. LEONARD, MA, MD, 
London: BAILLIERE, TINDALL, & cox, Medical and Scientific 

Publishers, 20, King Wilham Street, Stren 


Feet caine te a nn aoe socal ee 
This Day, crown 8vo, with numerous Ifstrations, 7s. 6d., cloth (postage sa.) 


ELECTRIC LIGHT: Its Production and 
Use. Embodyin re Directions for the Working ol of ea Bat- 
teries, El 


Electric 
UR ART, C.E, Author A e ra d Edited T RS 
Wenn, M EEN CE, MS.T.E, &. s Z 


“ Anim addition to “thegliterature of the electric light. Students 
of the subject m ahou ot fail to read 1t.””— Colliery Guardian. 


CROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court, London, E C. 


eee ee 
@ Now ready, complete in One Volume, royal 8vo, cloth, with ṣọ Plates 
engraved on copper from the Author’s Drawings, $3 105, 
A MONOGRAPHIC REVISION AND 
SYNOPSIS of the TRICHOPTERA of the EUROPEAN FAUNA, 
By ROBERT McLACHLAN, F.R.S. F.L.S , &c. 
JOHN VAN VOORST, 1, Paternoster Row. 


Jers in, lofty * 
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abner a Ene TO NATURE 
Yearly . . . 9e e... 285, 
. Galffearly . .. æ. 14s. 6d. 


Q 7s. 6d. 
To the Colonies, ' untied ‘States, i the Continent, and 
Al pieces wa! usag the Fori ee — 


30s, 6d. 
Ha pay i Iss. 6d. 
i or 


8s. 
2 29, Bedford Street, Strand. 
THOMAS D. RUSSELL’S 
* NATURAL HISTORY STORES, 


Card Trays 
y Marine Glue, and 
e Geologist and Microscopist. 

Catalogues Post Free. 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMPS, 
55, SIDMOUTH STREET, LONDON, W.C. 


ADAM HILGER, 

Scientiic Instrument Maker to the Royal Observatories 
of Greenwich and Edinbur, “gh, the Observatories of 
Melbourne, Sydney, Potsdam, &¢., &¢. 

192, TOTTENHAM COURT Ta ROAD; LONDON. 
Iceland Spar Prisms o a e Automatic Table 
es with 6 ei of EA toa eon to Colli- 
Telescope and -pleces, at prices ee £150. 
«Direct Vision Automatic Star peat, tha without the usa of Rant Angle 
Prisms, and 60 degree Iceland Lenses to Telescopes and 
Ere cig) oa Bocrmetey ¢ with m, Quarts Illuminating Apparatus, 

price 


50 
Price List 6 Penny Stamps. 








SECOND EDITION, 
GQGRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. yd. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Ilustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN Epa SONS, 43, GARRICK STREET, 


R. C. ANDERSON’S PATENT GALVA- 
NIC BATTERIES, Powerful and Constant. On view, working the 
Electric ee amd our 18-inch Spark Induction Coil, daily from 3p.m, 

particulars, post free. 





one & CRAMPTON, Mannfactaring aaa (Sole Makers), 
DRAPER’S' INK _(DICHROIC). 
THE NEW BLACK INK 


DIFFERING FROM ANY TAING ELSE EVER PRODUCED, 
Writing becomes a pleasure when this Ink is used. It has teen adopted 
by the aces Banks, Public Offices, and Bailway Companies throughont 


It writes almost instantly Full Black. | Flows easily from the Pen. 
Dosen not corrode Snel Pens Blotting-paper may be applied at the 
cleanly to use, and not liable toBlot. | moment af writing, 
Can be obtained in London, throug’ 
W. Enwaxps, Old Chan 


don Street; 7 F elie a & Sons, N 
Strest ; Wx. Mgrturr, London and, p ATTIN & Co., 
Street, Li verpool; and Stacy & Coox, Paternogter and to be bad of 
= , BEWLEY & DRAPER (Limited), Dublin, 
s 
e 
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EAGLE INSURANCE COMPANY, 


sP. 
For 2 Livia ONLY. Perce 1807. 


í Accumulated Funi ose) a oa Sou fo 
Subscribed esd Cu of more than s Pen 
Baa rops og re orms may be had at the Ofico, or from any 


post free, 
EEOROE HUMPHREYS, Actuary and Sectetary. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS 

73, FARRINGDON ST., LONDON ° 


(Lats OF s, ST, BRIDE ST., an 2, Foster LANE), 
HOW’S STUDENT'S MICROSCOPE. HOW'S MICROSCOPE LAMP, 
Rock Sections and’other Objects for the Microscope. 


C. TISLEY & Co, 


f OPTICIANS, 
BROMPTON BOSD: S.W. 
(Close to South 


Kensington M 
- THE PHONELDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations. 
Being a visible demonstration ot the Vikeatory and Molecular Motion of a 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &., in Cardboard Box, ros. bd. 


172; 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL EY 
8. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY, All Materials supplied for experi- 
ental purposes. 


Pries Liss of Blocirieal and Acoustic Apgaraius, Seg 
scription of the Harmenograph, Post Free, 


FOR ARTISTS, ANGLERS, 
TRAVELLERS, &c. 


PORTER’S VEIL SPECTACLES (REGISTERED). 


A completa Protection for the Face and Neck against the Stin 
Midges, Piosyuitoen and all Flies; also agaiust Sand, Dust, and Sun 


Price, free by post on receipt of P.O. Order, 238. 


CARY, 


OPTICIAN BY SPECIAL APPOINTMENT TO THE 
ADMIRALTY, WAR OFFICE, &c., &c., 
181, STRAND, LONDON. 
ESTABLISHED OVER 100 YEARS. 


CHEMICAL & PHYSICAL APPARATUS 
BOTTLES, PURE CHEMICALS, 
And avery requirement for Science Classes, Private Study, or Business 


osos 
Illustrated Prictd Catalogues on Application. 


MOTTERSHEAD AND CO, 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER, s 


THIN GLASS FOR- MICROSCOPIC 
MOTETO Big quality: (irel 6d. pat punca Ba Squares, 
j post Erea a ode extra ; 


8H, 
ed e mounting Binoe RRAS 


awings ana 


Hea 





ferns and Sieben 
ati I81; iai Stake 
MICROSCOFES, and 
CES as made èy 
A STONE, 


, Gloucester Streat, Holborn 


1 OF 40s. 
L Microgco Price List of Balances 
: i Tiliustrased) post fkes 2 





THE SCIOPTICON 


CATALOGUES FREE. 












THE SCIOPTICON COMPANY, 
; 157) 
GREAT 


PORTLAND 
STREET, 
LONDON, W. 





A CERTAIN 
REMEDY 


For BAD BREASTS, OLD WOUNDS, and SORES, If 
effectually rubbed on the Neok and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISH, and all Bkin Diseases it is unequalled, 


Now ready, royal 8yo, 35. 67. 
ALCOHOL TABLES, giving for all Specific 


Gravities, from 1 oo00 to 0°7938, the Percentages of Absolute Alcohol, 

by Weight and by Volume, and of Proof Spirit Founded upon the 
ables of Fownzs and DRINKWATER, and ted 
By OTTO HEHNER, FGS., F.I C., 


One of the Council of the Society of Public Analysts, Public Analyst for 
the Isle of Wight, and the Boroughs of Derby and Ryde. 


J & A. CHURCHILL, New Burlington Street 


NATURE SERIES, 


THE SPECTROSCOPE AND ITS AP- 
PLICATIONS. By J. N. LOCKYER, F R.S. With Illustrations. 
Second Edition Crown 8ro. 3s. 6d. 

THE ORIGIN AND METAMORPHOSES 
OF INSECTS By Sir JOHN LUBBOCK, M.P, FRS With 
Illustrations, Crown 8vo. 3s. 67. Second Edition. 

THE TRANSIT OF VENUS. By G. 


FORBES, B A., Professor of Natural Philosophy in the Andersonian 
Univèrsity, Glasgow. With numerous Iilustrations. Crown Bvo. 
3s. Od. 


THE COMMON FROG. By St. George 
MIVART, F.R.S Ilustrated. Crown 8vo. as 6d. 


POLARISATION OF LIGHT. By W. 


SPOTTISWOODE, LL.D., President of the Royal Society. Ilus- 
trated. Second Edition. Crown Bro. gs. 6a. 


ON BRITISH WILD FLOWERS CON- 
SIDERED IN RELATION TO INSECTS. By Sir JOHN LUB- 
BOCK; M.P., EFR.S. Illustrated. ond Edition. Crown 8vo 
4% 

THE SCIENCE OF WEIGHING AND 

EASURING, By H. W. CHISHOLM, Warden of the Standards. 
U}@trated. Crown Byo 4s. 6, 
HOW TO DRAW A STRAIGHT LINE; 


sA Lecture on Linkages. By A. B. KEMPE, B.A. Illustrated Crown 
vO. rs Od, 


LIGHT: A Series of Simple, Entertaining, 
and Useful Experiments in the Phenomena of Light for the Use of 
Students of every Age By ALFRED M MAYER and CHARLES 
BARNAR®. With IRustrations. Crown 8vo. ar 6d. 

SOUND: A Series of Simple, Entertairfing, 
of Students af every Age By ACM. MAYER, Proton of Phyo 

tudents e e . Physi 
in the Stevens Tasutate of Tebnology, &c. With mions Ilustra 

š% tions. 8yo. $62 © 
SEEING AND THINKING. By Prof. W. 

K. CLIFFORDPF.R S.@With Diagrams Crown 8vo. 36. &. 

Pad (Others to follow.) 

MACMILLAN & CO., LONDON. 
LJ e 
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Now publishing, in Crown 8vo. Price as 6d. each. 


ENGLISH MEN ‚GF LETTERS. 
Edited by SOHN MORLEY. . 
*,* Upwards of 100,000 Vols. of this series have been sold. 


POPE. By LESLIE STEPHEN. Crown 8vo. 25. 64, 


“The writer's eminent qualities asa critic, his judgment, his wit, his 


abundant knowledge of eighteenth-cenfiry literature, and hil keen enjoy- 
gpmentof k form, have equipped him handsomely fos task ho has 
undertaken eaders who have made Pope n stug® amd found his poetry 2 


delight are not Lkely tp accept all the terse and incisty, ticisms SCA 
through these pages © Every reader, owever, Sie wledge that an® 


extremely difficult task has been well accomp. ‘eo Sts Pares's Gazette g 
COWPER. By Gétpwin Smırm. Crown 8yo. 
ód, i 


. ab e 

CHAUCER. By Prof. A. W. Warp. Crown 
“Fa eee best connected account of Chaucer and his works to be 

found m English.”—Academy. 

BUNYAN. By J. A. FROUDE. 


es. 6d. 
tHe has given us a real study of Bunyan’s life and character, and at the 
same time a real study of his books ”—A ther 


RH TE 
SOUTHEY. By Prof. Dowpsn. Crown 8vo. 


“AN te scholarly and delightful monograph.” —Eraminer. 
HAWTHORNE. By Henry James. 


8vo. as. 6d 
“He has made a careful, conscientious, and even vivid literary portrait, 
such as few of our ewn writers could bave made.”"-New York Nation. 


MILTON. By Marx PATTISON. Crown 8vo. 


as 6d. 
“Mr Pattison’s achievement is deserving of high praise. He has pnt life 
into old facts, he has taken an impartial estimate of a great man whose name 
is too often used for purposes of poetry.”’—Spectator. 


JOHNSON. By LESLIE STEPHEN. Crown 8vo. 
6d. 


as. 
“The new series opens well with Mr. Leslie Stephen's sketch of Dr. 
Johnson. It could hardly have been done better, and it will convey to the 
readers for whom it is intended a juster estimate of Johnson than either of 

the two essays of Lord Macaulay ’"—Pal! Mall Gaxelts. 
2s. 6d. 


SCOTT. By R. H. Hurron. Crown 8vo. 
‘We could not wish for a more suggestive introduction to Scott and his 
poems and novels.”—Axamtiner. 


GIBBON. By J. C. Morison. Crown 8vo. 


as. 6d. 
“As a clear, thoughtful, and attractive record of the Lfe and works of 
E greatest among world’s historians, it deserves the highest praise. ””— 

EAIMIRET, 


SHELLEY. By J. A. SYMONDS. 


as. 6d. 
«(The lovers of this great poet are to be congratulated at having at their 
command so fresh, clear, and intelligent a presentment of the subject, 
e 


wnitten by a man of adequate and wide culture."’—A theneenxm. 


HUME. By Prof. Huxrey, F.R.S. Crown 8vo. 
as, 6d. 
“Jt may fairly be said that no one now living could have expounded 
Hume with more sympathy or with equal perspicuity "A LEINEN i. 


GOLDSMITH. By Wituiam Buack. Crown 8vo. 


as. 6d. 
“tMr. Black brings a fine sympathy an taste to bear in hig crntucism of 


Crown 8vo. 


Crown 


Crown 8vo. 


Goldsmith’s writmgs, as well as sketgfl of the incidents of ¢us hfe’ — 
A theneenm. 
DEFOE. By W. Minto. Crown 8vo. 2s. 6d. 


“Mr. Minto’s book 1s careful and accurate in all that is stated, and? 


faithful in all that ıt suggests. It will repay reading more than once,’’— 
A theneunt, 


BURNS. 


2s. 6a. 

“Tt us impossible to desire fairer criticisms than Principal Shairp’s on 
Burns’s poetry .. . None othe es has given a truer estimate either of 
character or of genius than this volue. ”-—Speciator. 

SPENSER. By the Very Reve the DEAN oF St. 
Pau's. Crown 8vo. 2s 6d. 

“Dr. Church is master of his subject, 
taste.”"—Academy. å 
THACKERAY. By ANTHONY TROLLOPE. Crown 

8 as. 6d © s 

“ Mr. Trollope’s sketch is excellently adapted to Fulfil the purpose of the- 
series ın which it appears.”"—A theneust, + 
BURKE. By Joun MorLEY. Crown 8vo. 2s. 6d. 


‘s It is no disparagement to the hterary studies already published ın this 
admirable series to say that none of them have surpassed, while few have 
equalled, this volame on Burke "—Brijssh Quarterly Review. 

Ofkers in Preparation. 


MACMILLAN AND CO., LONDON. 
+. 


By Principal SHarrp., Crown 8vo. 
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„À PHYSICAL TREATISE 
. ELECFRICITY & MAGNETISM. - 


e 
BY J. E. H, GORDON, B.A, 
Cambridge, Asststant-Secretary of the British Association ‘ : é 
$ 2 vols., demy 8vo, cloth extra, 36s. a a p~“ p 


®, 
s 


ek Perhaps the best text-book ever done,”— Vanity Fair, 


e Too a ee cannot well be given to the description, illustration, and modes of using moderf instruments.” — Electrician 


(Preliminary 
“We mast. EE Mr. Gordon and the scientific world generally upon a work which in this department sheds so great 


ciedit on British ee eae 
R Thoroughly good . . this unequalled text-book,” ——7he Teacher. 
‘The most complete account of electric science with which we are acquainted. ”—SAefield Daily Telegraph. 


London : SAMPSON LOW, MARSTON, SEARLE, & RIVINGTON, Crown Buildings, 188, Fleet Street, E.C. 


NOTICE OF REMOVAL. = 


R. & J. BECK 


HAVE REMOVED ‘TO 68, CORNHILL, LONDON, E.C. 


° ENLARGED ILLUSTRATED CATALOGUE OF MICROSCOPES, &t., 
SENT POST FREE ON APPLICATION. 


RAPID PHOTOGRAPHY. 


The “4 ENGINEER'S” Set of Photographic Apparatus to take pictures, 6} x 42, for £9 tos. The 

‘ DRAWING-ROOM ” Set, to take pictures 5 x 4, for £10 58. These Sets are complete with Swan’s 

Sensitive Plates, the necessary "Solutions, and Instructions. Swan’s Plates are so easy. and simple to 

- manipulate, that any intelligent youth can almost immediately take the most ern photographs, without 

staining the hands or using poisonous chemicals. These and other Sets, viz, the “TOURIST,” £5 156, 
and the “RUGBY,” £3 5s., together with every requisite for photographic work, supplied by 


MAWSON AND SWAN, 


Importers of, and Dealers in, Chemical, Electrical, Photographic, and Scientific 
Apparatus, 


NEWCASTLE-ON-TYNE. 











PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


New List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, , with Terms of Hire, Post free. 


Scien 
Siemens and Grammo Dynamo Machines and Lamps for hire. 
i aai ents’ Requirements in the Sections o&Light, Heat, Sound, and Electricity. 


Schools supplied with Apparatus as per Science Art 
s Electric Signals for Houses, Hotels c &c., Colliery Signals, Lightning Conductors, Gower and other Patent Telephones. 
EDWARD PATERSON, ° : 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, . 
. 


76, LITTLE BRITAIN, E.C, LONDON. STEAM WORKS—GRAY’S INN ROAD. 
Zlustrated Catalogue of Electrical Apparatus, Part x1, post fre, 6 Stamps, Ditto, Electric Signals, Part 2, post fret, 6 Stamps. 





o ® 


W. LADD & CO, 
i SCIENTIFIC INSTRUMENT, MANUFACTURERS, 
(23 Appointfrent to the Royal Gustliution of Great Britain), 
II AND 12, BEAK STREET, REGENT STREET, W, 
IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Immediately available in any cofidition ofthe nimosphers 


LADD’S DYNAMO-MAGNETO MACHINE md GRAMME’S MAGNETO-ELESTRIC MACHINE for ii use. $ 
° ° Physical Apparatus of every” Description. °. ° . j 
ILLUSTRATED CATALOGUE, SIXPENOE, . . e. 
» e o a b A 
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a FANCIER’S GAZETTE, ...- 
. A CHRONICLE FOR COUNTRY GENTLEMEN, BREEDERS, AND EXHIBITORS. 
: EVERY FRIDAY, PRICE 4d. ' . 


« 


CONTAINS FULL” R@ports oF ALL SHOWS AND STOCK SALES, 
FT 


AND ARTICLES ON 


e 


: HOAN a, | DAIRY FARMING, POULTRY, 
] PIGEONS 
are POULTRY FARMING, ie 
PIGS, PASTURES, UTILIZATION OF, RABBITS, 
‘DOGS, &C., be. PETS, 


SLEEP, IIL EL NETIC BAS TE IE OT ST EA PTE OE E. 
Publishing Office and Office for Advertisements— 
LA: BELLE SAUVAGE YARD, LUDGATE HILL, LONDON. -° 


CASSELL, PETTER, GALPIN, & C03 ANNOUNCEMENTS, 


Now ready, the Second Series (complete in One Volume, price rzs. 6d.) of 


FAMILIAR WILD FLOWERS. By F. E. Hulme, 


F.L.S., F.S.A, Art Master in Marlborough College. With Forty Full-Page Coloured Plates, and 
Descriptive Text. 
t The coloured figures are exquisitely beautiful; they are moire like finished paintings than piints, and the appearance of the. 
work is elegant thicighon Gardenes Atagazine, 


** The beauty and fidelity of the illustrations to this work, the pleasant mode of instruction on a delightful subject, and the 
handsome binding, combine to make of 1t a charming gift-book.”—Court Cireular. 











Now ready, complete in One Volume, demy 4to, price 355.; half morocco, 455- 


CANARIES and CAGE BIRDS, The ILLUSTRATED 


BOOK OF BRITISH AND FOREIGN. By W.A. BLAKSTON, A. WIENER, and W. SWAYS-. 
LAND. With Fifty-Six Beautiful Fac-simile Coloured Plates, and numerous Wood Engravings. 


tt We do not know a book in which so many varieties of the canary family are so brilliantly depicted, and in which they are 
so fully described and dealt with fiom every point of view. Its attractive aspect, its splendid illustrations, and its numerous 
merits as a guide to burd-fanciers, ought to make it very popular.” —Queæn. 


e 





Now ready, Two Volumes (each complete in itself) of 


SCIENCE for ALL. Edited by Dr. Robert Brown, M.A., 


F.L.S., &c., assisted by Eminent Scientific Writers. Each containing about 350 Illustrations and° 
Diagramse Extra crown 4to, cloth, 9s. each. 


s AU, branches of science ely find a płace in the work,... . The illustrations are very good, and the work entirely 
maintains its original high stan "— Academy. , X 
° ` In the Press, and to be shortly Published in Monthly Pasts, price rs. 
PAXTON’S FLOWER GARDEN, 
e » By PROF. LINDLEY and SIR JOSEPH PAXTON. E 


e 
Thorougd:ly revised and brought down to the prani date by Mr. THOMAS BAINES, ER.H.S., with many 
s entirely NEW COLOURED PLATES executed exfressly for this Edition. 

This New Edition of PAXTON’S FLOWER GARDEN will contain lage Fac-simile Coloured Plates of the new and 
remarkable plants recently inéroduced into cultivation. Many new Plates will be specially executed for this Edition, and the 
* descriptive text will be entirely revised in accordagce with the latest 1esearches, both in regard to the extended notices of new plants, 

and also with respect to original notes and memoranda. Ihe Work as now issued cannot fail to be of importance and value not 

only to professional and afhateur gardeners, but to the large number of persons interested in Floriculsure. - . 

#**Prospeatuses sre in preparation, and may be had at all Booksellert’, or will be sent post free on 
pplication to CASSELL, PET TER, GALPIN, & CO., Ludgate Hill, London, 


Printed by R. Cray, Sons, agp Tavzor, at 7 and 8, Bread Street Hig, Queen Victoria Si in the City of London, and published by 
B ACHILLAN, AND Co., at the Office, 29 and 30, Bedford Covent Garden.—Tuvurspar, July 15, 1880, ` y 
. 


LÍ e e : . e’ i 


- 








A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“To the solid ground 
Of Nature trusts the mind which builds for aye” —WORDSWORTH 
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Registered as 2 Newspaper at the General Post Office.] 


*LINNEAN SOCIETY. 
The Council will, in October neat, proceed to appoint a LIBRARIAN. 


THURSDAY, JULY 22, 1880 


DIE 


[PRICE SIXPENCE 


{All Rights are Reserved. 











in cas LINNEAN SOCIETY. | BROWNING'S BINOCULARS. 


Candidates must be competent to sub-edit the Society’s Publications und 
ne superintendence of the Secretaries. R ia 


articulars may be obtained on application in writing to the Secretaries at 
Burlington House, Piccadilly, W 


B. DAYDON JACKSON, Senior Secretary, Linnean Society. 


INSTITUTE OF CHEMISTRY 
OF GREAT BRITAIN AND IRELAND. 


The following 1s a Supplemental List containin 
Gentlemen who have been formally admitted as 
since the Register for 1880 was published : — 


Best, T. F., 66, Aldersgate Street, E.C. 





the Names of those 
ellows of the Institute 


Carpenter, R. Forbes, 56, Regent’s Park Road, N.W. . 
Dyer, Bernard, F.C.S., 17, Great Tower Street, E.C. 
Hake, C_N., Alb House, Parsons Green, Fulham, S W. 


Hech, Charles, F C.S., 79, Mark Lane, E.C, 

amieson, T , F.C S , School of Chemistry and Agriculture, Aberdeen. 
nie West, F.C'S., County Laboratory, Cambridge. 

Legg, J. E., Grammar Sch Hi 

Lucas, + Sidney Terrace, Kilburn, N.W 


23 Dundee. 
McCarthy, Prof. 7, Goverment Laboratory, Port of Spain, Trinidad. 
Mathew, W. E. Ho Felixstowe, Ipswich 
winter, E. J. H., Woodlands, Gloucester Road, New Barnet 
Moss, R, J., F C S., Laboratory, Royal Dublin Society, Dublin. 
Muter, Di. DES 5., Winchester House, Kennington Road. SE 
Pearce, G C., B.A., a F.C.S., Danes Inn, Strand, W C. 


Roberts, W. Chandler, F.R S, F C S., Royal Mint, Tower Hill, E.C 
i. Taraprosanna, Medical College, lentta. 
Siebe, C. F., 64, Corporatfon Street, Manchester 





GLASGOW 
MECHANICS’ INSTITUTION, 


AIDED AS A TECHNICAL SCHOOL BY 
THE ROYAL INCORPORATION OF HUTCHESONS’ HOSPITAL 
APPOINTMENT OF LECTURER ON MATHEMATICS, &c., 
` AND OF INSTRUCTOR OF DRAWING 
The Council of this Institution invite 
a LECTURER and TEACHER for gho and Evening Classes on Tech- 
nical Arithmetic, Mathematics, Nautical Astronomy, and 3 avigation. The 
emoluments are expected go amount to about £320 per annum. 
ications are also invited for the Appointment of INSTRUCTOR of 
D ING (cluding Freehand Drawing, Building and ine Construc- 
Hop. The emoluments are expected to amount to about £230 per annum. 
he gentlemen appointed will require to devote their whole time to the 
duties FF partu may be had from the Hon. Secretary. 
Applications, endorsed on cover, are to ge addressed to the undersigned, 
38, Bath Street, Glasgow, and delivered not later than 30th inst 


CHARLES C LINDSAY, Hon. Sec. 
xgth July, 1880 


ications for the Appointment of 


the preparation of Students for University Examinations, under the 
a hia pf EDWARD B. AVELING, D.Sc., F.LS. London Unk 
versity Matriculation, rst and snd B.Sc., Preliminary Scientific M, B., 
Botany, Physiology, Chemistry. All rk practical. 
e s e 
e 
» * . 
« *e Š 
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a 
THE “ECONOMICAL” FIELD GLASS. 


This Binocular has achromatic object-glasses 1} inch in diameter, and 
sliding shades to shelter the object-glasses from sun or rain, and is fitted ing 
solid leather sling case, price £r ss. ; sent free for 41 6s. 6d, 


Iilustrated Catalogue of Binoculars post fres. 


JOHN BROWNING, 63, Strand, London, W.C. 


BURLINGTON HOUSE, 
RICHMOND HILL, SURREY 

Mr. A. N, FYNES-CLINTON, M.A., late Junior Student of Christ 
Church, Oxford, Graduate m Classical Honours, and Mr. R. HAWKINS, 
ALA. , late Scholar of Corpu#Christi College, Cambridge, Graduate in the 
Mathematical Tripos, receive Sons of Gentlemen from 8 to 15 years of age to 

e for the Public Schools, &c. 

There ia a gaparate class-room for each class, nd the bed-rooms are large 
and lo ag Tie household arrangements are wmdtr the care $ Mrs. 
HA N ` e. 

Successes this year include a First Entrance Exhibition at Westménster. 

Prospectuses and Testimomals will be forwarded on application 


ST. THOMAS’S HOSPITAL MEDICAL 


SCH*OL, 
ALBERT EMv ENT, &.E. 
The WINTER SESSION 1880-1- commence 
Introductory Address will be delivered by We M. Qap, M.D. 
School, at 3 p.m. Two entrance Science ips ®f £100 and £ 
to all ist Students, will be offered for competition in ghe first week 
October. subjects of the examination will be Chemistry ead Physics, 
pe pte eect coker on ero 
are hel tt ear lation, minary, 
and rst M.B. Tof the University. of Loudon.® Several Medical 





Prospectus and all particulars can Be obtained from thy Secretary, 
para * W. ML ORD, SLB, Dean, 


ae SEN 








TELESCOPE, 
A sh-inch ACHROMATIC PORTABLE TELESCOPE, by J. STEWARD, 


uite new, cost $13 PA des price 
i ‘Three Pow 30, 4 ; Astronomical Eyepiece and Sun-Glass, Brass 
Stand, Leather and Sing, fitted in Mahogany Cabinet. 


TO BE SEEN AT 
° E. WHEELER’S, 
48, TOLLINGTON ROAD, HOLLOWAY, N. 


BOROUGH OF LEICESTER. 
~ LEICESTER MUSEUM.—CURATOR. 


Wanted, a CURATOR to take the Practical Management of the Leicester 
MReum dates not to be more than about 35 years of age, and 
to have had came experience in g London, Provincial, or Private Museum, 
Honorary Gunton will advi% i in cach Department, EEE ET nd 

Salary, 50 per annum, and the wr appount required to 
devote the whole of his time to the du office. 

Applications and Testimonials to be Sed n or before the zoth July 
next, addressed to the Town Clerk, Tama, endorsed “ Application for 


Curatorship.” 
By order, JNO. STOREY, Town Clerk. 
Town Hall, Leicester, 30th Jime, 1880. 


GERMAN SCIENCE TEACHER.—A Sor 
of Dr Hermann Muller, of the Lippstadt Realschule, and well 
known to the readers of Nartorz, desires to obtain a post in a good 

- English school or*college Herr Mulla, Jun, has acquired from a 
Prussian Board of Examination the qualification to teach Mathematics, 
Physics, Chemistry, and Natural } History, and has been for three years 
a teacher in the same school as hrs father. Herr Muller is desirous of 
becoming more thoroughly acquainted with the En lish language and 

hsh educational institutions, and therefore would bes ed with 8 
bis, pr salary Apply to Dr, Haasann Mutter, Oberl 
Lippstadt, Germany. 


ROYAL AGRICULTURAL SOCIETY OF 
° ENGLAND. 
AGRICULTURAL EDUCATION, 
PRELIMINARY ANNOUNCEMENT. 


The Examination of Candidates for the Socie NIOR SCHOLAR- 
SHIPS, value £20 each, will take place in NO A BER nest. 
Copies fof the Regulations may be had on application to 


H. M. JENKINS, Secretary. 








12, Hanover Square, London, W. 


BRITISH ASSOCIATION 


FOR THE 
ADVANCEMENT OF SCIENCE. 


MEETING IN SWANSEA, 1880. 





Inventors and others wishing to exhibit at the Conversasione 

to be held on August 26, should at once communicate with the 
* Local Secretaries, British Association, Swansea, 

CONCHOLOGY, &c.—A Small Collection 


of SHELLS, also a few interesting Geologi Specimens, for Sale.— 
Apply by letter to G. H. G., 31, Tavistock Street, Covent Garden 


GEOLOGY AND PONERATOCY 








” MINERALOGY AND GEOLOGY. 
INE SPECIMENS OF 


CALEDONITE, "LEADBILLITE, AND FIBROUS 
ais e o MALACHITE, 
FROM LEADHILLS. ® 


LLECTIONS FOR STUDENTS, from £a 25. 
Ps COLLECTIONS FOR BEGINNERS, from 4s. 
BLOWPIPE CASES AND APPARATUS. ° 


GRIVATE LESSONS AND EVENING CLASSES 
Catalogues freo, 
ae . SAMUEL HENSON, x 
of) (Late 113a), STRAND, LONDON, W.C, 
A'few Fine Specimens. of Japanese China and Enanel, 
eo A bal e° 
oe 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, MICROSCO@IST’S and NATURALIST’S 
STUDIO, 17, ANN®STREET, BIRMINGHAM? 

T B. has last week sent to his pubatibers the Ereikwitet Polyzca, 
Paludicella Ehrenbergi, with drawing and d ag has also sent 
out Cristatella seucedo, Alcyonella fungosa, Weal repens, ant 
Fredericella sultana , also Botrylius bglycyclus, Zoea Crabe, and Young 


Berean 
eekly announcements will be made See er 


is supplying. 


Specimen Tube, One*Shilling, postres. 
Twenty-six Tubes in course of Six Months for Subscription of £1 1 
Price List of Specimens on application, with stamped ad envelope. 
Hints on the Preservation and Examination of Living Objects, 3d. 


NEW PRICE LIST 
ELEMENTARY COLLECTIONS 


FOSSILS, ROCKS, AND MINERALS, 
APPARATUS, &c. 


POST FREE. è 


e 
THOMAS J. DOWNING, 


38, WHISKIN STREET, ST JOHN STREET ROAD, 
CLERKENWELL. 


FIRST-CLASS AND THIRD-CLASS 


AWARDS 
AT SYDNEY EXHIBITION 
For Collections for Teachers and Students, of 
MINERALS, FOSSILS, AND ROCKS 
Used with success by all Geological Science Teachers in the United Kong- 
dom Single Specimens, Hammers, and all requisites, of 
JAMES R. GREGORY, 
Geologists’ Repository and Museum, 88, Charlotte Street, Fitzroy Square. 
New Luts of Collections, Apparatus, Rock Sections, &e., post free. 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
for sale Specimens of the above ; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 
zz, FRITH STREET, SOHO, W. 


DIAMONDS AND OTHER PRECIOUS 


STONES. Scientific opinion givenas to GENUINENESS, PURITY, 
and VALUE.—Bryce WRIGRT, oc, Great Russell Street. London. 


THE ENTOMOLOGIST’S MONTHLY 


MAGAZINE. 
Price Sixpence, Monthly, 24 es 8v0, with occasional Tllustratidhs. 
ace Wi Dovoras CLACHLAN, F R.S., E C. Ryg, F.Z.S. 
H. T. Sramron. F.RS. 

Ihis Magazin: onai im 1864, contains standard articles and notes 
pn a} seyret again comin with Entomology, and especially on the Insects of 

e Bri 
Subscription—Six Shillings per Volume, post free. The voluges com- 




















mence with the June number in each year. @ 
Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, cee the ii price of ros. each;, he succeeding 
ther, at 7$ each. 


vols, may h be h bad. kly ort to 
fo OHN vV. OORST, x, Paternoster Row. 
N.B.— Conan &e., iat be sent to the Eartors at the above 
ddress, 
“me 


mis L'ELECTRICITE sss: 


Paris, — 16, rue du Croissant? — Paris 


Revue spéciale populaire, illustrée, bi-mensuclle g 
contenant 24 pages grand in-8° à deux colqnnes, 
formant chaque année un magnifique volume 
də 400 pages orné do plus de 200 gravures. 

- Rédacteur en chef: W. DE FONVIELLE 
I Directeur: E. de Clisson 
Envoi gratis de numéro spécimen sur cemanie 
Un numéro 75 centimes i 
aris ct Dipartements : Un aNæ.rsrsesoeasee o dT. 


A 





Etranger. — Unon pene Un Gh.,.eseeee a 24 fr. 
Les Aborneme:is pertcnt du 5 ct da 20 de chaque mein 
e e e 
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THE QUARTERLY REVIEW. 
No. 299, is g UST PUBLISHED. 


Cokrexrs. 
1 —THE first LORD MINTÔ. 
TI —MIDDLESEX. 
11]._THOMAS CHATTERTON. 
-e IV.—REÇENT AND FUTURE ARCTIC VOYAGES. 
V MARIE ANTOINETTE. 
VIL—TWE UNIVERSITIE® AND THEIR CRITICS. 
VIL—ARQUND THE WORLD WITH GENERAL GRANT, 
VIIL—St. PAUR @ND RENA. 
IX.—WHIGS ICALS, AND CONSERVATIVES. 


e Dun MURRAN, Albemarle Steet. 


ree EE Farmers’ paper." —Cuarg SeweLL Rean, Esg, M.P, 
« THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE 
(PRICE 3d. WEEKLY). 

The representative o pan o of the Central and Provincial Chambers of 
Agriculture, gives Jui Qf the discussions and proceedings of 
thas extensive ‘rgatisation th any other agricultural paper. It devotes 

al attention to the pela igo of Agricult een by Parlia- 
trent, besides co; contaming, am e Reports of the LATEST LONDON and 
COUNTRY CORN, Tie, HOP, PROVISION, and other Markets, 
with Onginal Articles on Practical Farmi , the Dury, Herd and Flock 
News, Horticulture, &c., &c It is ed every Monday evening in 
time for the cont post. 

Terms o. f Subseripuion, payable m i advance, post free :—3 months, 3s. 9}d ; 
6 months, g ,, 12 months, 15s 
Published by W. PICKERING. ax, ay andel Street, Strand, London, W.C, 





Now ready, Vol. XIV., Part IY., priceds. 
THE JOURNAL OF 
ANATOMY AND PHYSIOLOGY 
NORMAL AND PATHOLOGICAL. 


CONDUCTED BY 
Profs. HUMPHRY, TURNER, M‘KENDRICK, & Dr. CREIGHTON. 
‘This Volume contains 30 Plates and numerous Woodcuts, 
Contents, 
x. Rete Mirabile of Narwhal. By H. S. Wilson, M.D. (Plates XXI. 


XXIII 
a Carorary Veins of Stomach. By W. J. Walsham, F.R.C.S. (Plate 


XXI 
3. Coronary Veins of Stomach. By Prof Turner. E 
he Coa between Aur-Bladder and Cloaca in Herring. By F. 
t 
5. Curvatores Coccygis aise oi Man. By Prof. M. Watson. 
6 Valvular Hæmatoma. By G. A. Gibson, M.B. (Plate XXY ) 
Js Pathology of Macroglossia and Hygroma. By R. Magure. (Plate 
8 


Changes Spinal Çer after Amputatlon of Limbs. By. J. Dreschfeld, 

(Plate XXVI.) 

9 Morbid DAN Post-Scarlatinal Nephrins. [By B.C Waller, M.D. 
te 

10 nism of Opium and Belladonna. ke: G. Naismyth, M.B. 

Ir Presence of Astragalo-Scaphoid Bone in Man, By R. J Anderson, 


1a. Mie of ae in Wounds under Antiseptic Dressings By D. 
Resp Movements of Fishes. By Prof. M‘Kendrick. (Plate 
piratory ) 


14 Anatomy of the Porpoise. By G B. Howes. (Plate XXIX.) 

15 Two Masks and Sk from Is ds near New Guinea. By Prof. Turner, 
BY doa? XXX.) 

x6. E as of Ansesthetics on Palmonary Circulation By D. Newman, 


Nena of Preserving Colours of Tissues. By H. Bendall. 
Variations in Myology. By J Macdonald Brown. 
ie Anatomical Notices. By G. A. Gibson 


MACMILLAN & CO., London and Cambridge. 
© Price 1s. MONTHLY. 
MACMILLAN’S MAGAZINE 


FOR JULY, 9880. 


s CONTENTS. 
tom“ He that will not pn Ho E By Mrs. Oliphant. Chapters 





3 —“ A Month in Au By Miss M. ict thar’ Bdwards. 
4" The Albanians an nestion.” B 


P Life i sed th By J. Wh 

*« Peasant in 7? ee 

ée The Northem Shepherd.” pien Banter 

7—" Ireland—Its Social State.” ones, 
MACMILLAN CÒ. LONDON. 


THIN GLASS FOR MICROSCOPIC 


MOUNTING, of best quali es, 6d, per ounce; Squa. ea, 
as, od. ; pet on dr ad etre Uru © Slips, ss. per gross: also 
other Mounting Materials and Objects for mounting.— CHAS, 
PETIT, rsx, neigh Sreet Stoke Newi N. 
s e e 
e 
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LA SEMAINE FRANÇAISE : a Weekly 
Newspaper and Review in the French Language. Tonia Literature, 
Science, Art, Varieties, Nores, Prce 3d., ksellers, 
the railway bookstalls. Office, 37, Southamp ton — t Strand, WC. 

LA SEMAINE FRAN INÇAISE: Journal Française pour 
l'Angleterre : Poltigue, Litt atare, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplare par la poste, 34d., ta timbres poste Abonne- 
ment franco par la poste—un an, 158.24, six mois, 7s. 7d. Prix gd., chez 
rous ies Horaires et aux gares des chemins de fer. On s’abonne aux 
bureaux. , Southampton Street, Strand, Londres, W.C. 

LA SEMAINE FRAN CAISE.—“ ‘La. Semaine Fran- 
çaise’ has bean be: out in Londona for the benefit of Hor English 
readers who mayo to study chh 
yev, instead of confining their reading to one particular Galli 

It certainly merits success "—Gri 

LA ‘SEMAINE FRANGAISE.— —“The numbers befdre ` 
us are full of good things. . It wil? be far better for most than any 
one of the best papers published in Pans itself, Weare much pleased 
with the character of it 1t, and petra be highly Talnéd in those 
many, coe where Brench is cultivated, printing is very well 


Trrus oF SUBSCRIPTION: 
ae months aw oe e ow on woe 


” ~ own a oe ma es 


Twel 
P.0.0. payable” to T. Sranswick, at “King Street, “Covent Garden, W.C. 
Publishing Office, 37, Southampton Street, Strand, W.C, 


DORE BRITISH AGRICULTURIST 





e isthe onl cultural Journal in Scotland, and circulates extensively 
amongst a Proprietors, Factors, Farmers, Farm-bailfs, and others 
interested m the manngement of landed property throughout Scotland 


and the Northern Counties of England. 
The ACPICURTUNISI has also a very considerable circulation on the 
Continent of Europe, erica, Australia, and the Colonies. 
The AGRICULTURISI 7 is published every Wednesday afternoon in 
me for the evening mails, and contains Reports of all the principal Bntish 
and Insh Markets ee the week, besides Telegraphic Reports of those held 
the oe iy Dean edited b; £ the leading V. 
o Vet epartment is y one of the le: eterinarians 
in the country, and 1s invaluable to the breeder and noes a guida to the 


ports are Ria of the Meetings of the Ra Society 


For or Adveitisers addressing themselves to Farmers a better medium does 


Mie post zid. Annual Snbseription, payable in advance, x45. 

igh Street, Edin 

i Orders payable to ere es Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 


Posto 





Now ready, price 39. 6d., Part X. of 
BRAIN: 
A QUARTERLY JOURNAL OF NEUROLOGY. « 


J. € BUCENILI MD., RRS. J J. 'ČRICHTON- BROWNE, M.D, 
F.R S.E., D. FERRIER, M. D., AnD, J HUGHLINGS. 
JACKSON, M. D ERG 
Contents. 
Ola Fan 
n ‘or and Top 
ay Professor J. ae Dalton (New ` 
Nystagmus. 
On Muscular Spasms A owe as Yie Tendon-Refiex, ” By A Waler, M.B. 
On t- or Lattmded Spasm at the Onset of Emleptic Paroxysms, &c. 
By J. Hughlings-Jackson, ALD F.R.S. 
Notes on Left-handedness. By ‘Wiliam W. Ireland, MD. 
Criticat Diczsts AND Noticxs or Booxs 
Basai oe Mhod e Brain as an Ôrgan of Mind. “By John Charles Bucknill, 
Lindsay on Re in the Lower Animals, in Healt and Disease. By F. 
L Benham, M.B. 


M. 
Landonsy on Paralysis in Acute Disease. By A. de Libis orcas 


B.Sc. 
Mickle on General Paralysis of the Insane. By J.C Buckmll ° 
CLINICAL CASES :— 


ew York). 


Case of Mi ic Idiocy By A R Urquhert, M 
Casa of Cere! Tumour. By Arthur W. Fox, MB, Did Ernest Fitid, 


ÅBSTRACTS OF BRITISH AnD FOREIGN JOURNALS ‘-~ 
Method of Preserving the Brain (Gi By AJlen Thomson, a RS. 
Krueg on iie Sulci of the Zonoplacental Mammalian Bran By H, 


Oberstein: e 
Féré sur rie Développement du Waller &e. Amifon A a New Study & 
Localisation M 


M.D. 
On the Disease called sree “sh ia ae Relation to Cerebral, 


orf By George 
‘Tripitr on Anesthesia from te Carat Legions. fae on Daseaseswof the 


Cornu Ammonis. By D Ferrier. e 


MACMILLAN &CO, London. e 


temporary French from al arag d? 
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8vo, cloth extra, 10s, 6d. 


SCIENCE a STRONGHOLD of BELIEF; 
or, Sctentific and Common Sense Proofs of the Reasonableneas of Re 


Now ready, crown 


Tigipus Belief, as based on a Plain and Candid Study of Nature and the 
tures. ‘The whole forming a general practical View of Belief and 
an osition to Modern Doubt and Infidallty. By R. B. PAINTER, 
MD., ERGS. 
Londons SAMPSON LOW, MARSTON, SEARLE, & RIVINGTON, 
Crown Buildings, 188, Fleet Street, E.C. 


This Day, crown 8vo, with numerous Illustrations, 72. 6d., cloth (postage sd.) 
ELECTRIC LIGHT; Its Production and 


s Use. Embodyin iei ns for the Working of Galvanic Pat. 
teries, Electric and Electric , es. By J. W. 
oUR T, C.E., Author “ Electro-Plating. Edited by s 
* wuss, MICE, M. » Xe. 

An im acer | a "the literature of the electric light. Students 
of the ect should not fail to read it.”’—ColHery Guardian. 


CROSBY LOCKWOOD & CO., 7, Rationerg Hall Court, London, E C 
Pt ASE E SNES SERNA Sa 


Second Edition, with Additions and a Glossary, small 8vo, ras. 
ZOOLOGICAL CLASSIFICATION: A 
Handy Book of Reference, &. By FRANCIS P. PASCOE, F.L.S., 
SA useful le, and trustworthy compendium of systematic roology.” 
ANN, and. ag. Nat, Hist. 
Be VAN VOORST, Paternoster Row. 


NATURE SERIES, - 


THE SPECTROSCOPE AND ITS AP- 

PLICATIONS, By J. N. LOCKYER, F.R.S. With Illustrations. 
i Second Edition Crown 8yo. 3s. 6d. 

THE ORIGIN AND METAMORPHOSES 
OF INSECTS. By Si JOHN LUBBOCK, M.P., ERS With 
Illustrations. Crown 8vo. 3s. 6d, Second Edition, 

THE TRANSIT OF VENUS. By G. 


FORBES, B.A., Professor of Natural Philosophy in the Andersonian 
University, Glasgow. With numerous Illustrations. By. 


THE COMMON FROG. By St. George 
MIVART, F.R.S, Ilustrated. Crown 8¥0. s. G7, 

POLARISATION OF LIGHT. By W. 
SPOTTISWOODE, LL.D., residan of the Royal Society. IHus- 
trated. Second Edition. Crown 870 3t. 6d. 

ON BRITISH WILD FLOWERS CON- 


SIDERED IN RELATION TO INSECTS. By Sir JOHN LUB- 
ee M.P., F.R.S. Tlustrated. Second Edition. , Crown 8vo 


THE SCIENCE OF WEIGHING AND 
MEASURING. kg ome wW. CHISHOLM; Warden of the Standards. 
Ilustrated. Crown 

HOW TO DRAW i STRAIGHT LINE; 


A Lecture on Linkages, By A. B. KEMPE, B.A. Illustrated. Crown 
8yo. rs. 





e LIGHT: A Series of Simple, Entertaining, 


and Useful Experiments in the Phenomena of Light for the Use of 
Suudents of Age. By ALFRED M. Maven” and CHARLES 
BARNARD. ith Illustrations. Crown 8yo. as. 6d, 


SOUND: A Series of Simple, Entertaining, 
and Inexpensive Experiments in the Phenomena of £ Sound, for the Use 
of Students of By A. M ie £ Ph 
fn the Stevens fitin af Techeology Ke ith a aiarar ol tes 
tons. Crown 8vo. 3s. 6d. t 
SEQING AND*‘THINKING. By Prof. W. 
XK. CLIFFORD, F.R.S. With Diagrams. Crowif8vo. 34, 6d, 
af (Others to follow.) 
MACMILLAN & CO., LONDON. 
On the rst o£ every Month, price One Shilling. 
THE ZOOLOGIST: 
A MONTHLY*MAGAZIQE OF NATURAL HISTORY. 
Third Series, Edited by J. E, Harrine, F.L.S., F.Z.S., Member of tha 
` cities Union) cate mber o 
Original article? by well-known naturalists in ‘every branch of zoology ; 
habits of amimals ; arrival and departure of birds ; 
of rarè birtts; distribution and and migration of British Raise fali; new 





or rare marine fish ; local aquaria; British reptiles K 
water mollusca, yith remarks on the haunts and habits of the cs; and 
other matters of general i to who debght in natural h 


books, Occasional translations from fGreign conical 
ib of ipo tant agd t agd interęgtiag articles In velous branches of Olney, 
GEN YA HN YAN YOORST, 1, Patemoster Row. 


Now ready, post quarto, cloth gilt, 272 pages, Price r6s. 


LIGHTNING 


CONDUCTORS: 


tHe ° 
HISTORY, NATURE, AND MODE OF ARBLICATION. ° 
By RICHARD ANDERSON, F.C.S, F.G.S.% 
Member of che Soctety of ‘Telegraph Engineers ; ” Assoc Inst. CE. 
With numerous Iusiraiiet. * 

‘The book is ons be commended to the builders ofp or dwellers in, lofty, 
houses, to the deans ur cathedrals, @o the parsons of chygches with lofty 
spires or tik and to Pall owners, constructors, orccupiers of buildingp 
© | which, from thel from th r height or situgtion, are exposed to a, 


“ The nee is Cleasly and and sensibly written, and sufficient!9 illustrat 
is the work of a Spar man who thoroughly understands what 
talking about.”—The Academy. 

London: E. & F. N. SPON, 46, 5; Charing Cross: 
New York: 446, Broome $ treet. 1 
NEW WORKS PUBLISHED BY 
BAILLIERE, TINDALL, & COX, LONDON. 


Illustrated, price 7s. 6d., Second Edition, much Enlarged. 


TEXT-BOOK OF FIELD GEOLOGY. 


By W. HENRY PENNING, Fí G.S. 
H.M. Geological Survey of England and Wales, with 


SECTION ON PALASONTOLOGY, 


BYA. J. JUKES-BROWNE, B.A. F.G.S., 
“Satisfes a want which has long been felt and Gequenthy erpessed ond 


Nature, 
ef Others have tni ht us the principles of the science, but Mr. Penning, as an 
accomplished fiald-geologist i introduces us to tho practice” — Tke Academy. 
By the same Author, price 3s. 6d. 
BNGINEERING Sg ea 
“ A fulland lucid description of surveying and may 
the various minerals met with, ihe valie of of sites 
operations, &c."—Possiar Scrence Review. 
Crown 8vo, price gs. 6d. 
HANDBOOK OF COLOURS AND VEHICLES. 
Practical Work for Artists and Students in Oil and Water Colours. 
By W. J. MUCKLEY, Principal of the Manchester School of Art. 
Price ars., with numerous Photographs and Coloured Plates. 
OUR TRIP TO BURMAH. 
y C. A. GORDON, Commander of the Bath, 
“A sities book, full of interest, instruction, and amusement.’—- 


Saturday Review. 
Thirteenth Thousand, cloth, rs. 
THE STARS AND THE EARTH; 
THOUGHTS UPON SPACE, . TIME, AND ETERNITY, 
Enlarged, with Notes, by R. A Proctor, B.A, Hon, Sec. 
omical Society, 
Small Volume for the Pocket, Paper Wrapper, as., cloth, 2s. 6a. 
AIDS TO PHYSIOLOGY. 
By B. THOMPSON LOWNE, F.R.C.S, Arris and Gale 
Physiology, Examiner in Physiology, Royal College of $ 
Crown 8vo, price 3s. 6d, 
MANUAL FOR THE PHYSIOLOGICAL LABORATORY. 
By V.HARRIS, M.D., M.R.C.P.Lond., and DARCY POWER,B.A.Oxon. 
Third Edition, pricg as. 6d. 
OVERWORK AND PREMATWRE MENTAL DECAY, 
By C. H. F. ROUTH, M D., M.R.G.P., Lond. ' 
With 116 Engravings, price aS. td. e 
THE HAIR: ITS GROWTH, CARE, DISEASES, AND 
TREATMENT; with Historical ‘Chapters on Fashions in Hair and 
Beards from the to Modern Times 
By C. H. LEONARD, MA, MD. 


"London: BATLLIÈRE, TINDALL: & COX, Meficat and Scientific 
blishers, 20, Kin, William Street, Si 


SWISS LAKE-DWELLIN GS. 


MR, BRYCE-WRIGHT, at present on a tour through the 
Swiss Lakes, will have the honour of offering for sale in a few 
days a 

MAGNIFICENT COIS.ECTION OF IMPLEMENTS, 
containing many unique Bronze and Stone Weapons. 


BRYCE-WRIGHT, 
F.R G.S., &c., 
in Gems and Preciows Stones, 


L STREET, LONDON, W.C. 
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-SUBSCRIPTIONS TO ee 


auna. as made by 
` W. STỌNE, Yearly s.e. e o 28s. 
: Gloucester Strest, Holborn Half-yearly_ eee we ww TAS OR, 
(Late Maker to an eminent firm), are the Quarterly `. . . 78. 6d. 


To the Colonies, United States, the Continent and 
all places within the Postal Union :— 


c ca Tie E alances Yearly’, s a a e a.. 308. Ôd. 
Se EE E Half- Seriy eos we TS ORF 
. FOR ARTISTS ANGLERS, Quarterly . 8s. P 


Office: 29, Bedford Street, Strand. 


: TRAVELLERS, &c. 
+ R. C. ANDERSON’S P STENT GALVA. 


J sverful an 
PORTER'S VEIL SPECTACLES (REGISTERED). | patam a a saftey Fm 
Midges, ea, Mosquitoes, and all Flies; also against Sand, Dust, and Sun Glare. DALE & CRAMPTON, » Manufacturing Electricians (Sole Makers), 
4, a nten, 


Price, free by post on receipt of P,O. Order, ais. 


° CARY, 


OPTICIAN BY SPECIAL APPOINTMENT TO THE 
ADMIRALTY, WAR OFFICE, &c., &c., 
*181, STRAND, LONDON. 
_ESTABLISHED OVER 100 YEARS. 


, ©. TISLEY & Qo, 


= OPTICIANS, 
172, BROMPTON ROAD, S.W. 
(Close to South Kensington Museum). 


_ THE PHONEIDOSCOPE 


An Toiirument for Obyeiving tha Colne of Liquid Films under the 
a Doir arenor Lia 


ee ie ee and Molecular Motion of 
Being a re — o o! 2 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


* INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMPS.. 
55, SIDMOUTH STREET, LONDON, W.C. 


ADAM HILGER, 





of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, Potsdam, &¢t &¢. 
192, TOTTENHAM COURT ROAD, "LONDON. 


Teeland Spar. Prisms of great great purity, from £2 xos, Automatic Table 
pectnoscopes mi with 6 Prisms of Iceland Spar acl Guat Quartz r Eenes te to gu 
ae Telescope md ae at prices 75, & 


The PHONEIDOSCOPE, with 3 Discs Snel of Solution, Descriptive | Direct Vinon Automatic Star ean without the s £100, and & 5 

Pamphlet, &c., in Cardboard Box, ros. 6d. Prisms, and 60 degree Iceland Spar to Telescopes and 

. MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY Eye-pieces, accurate Micrometer gart ees ing Apparatus, 
& C. TISLEY & CO., 173, BROMPTON ROAD, LONDON, S.W. peice from £50. 


* Price List 6 Penny gate 





TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
mental purposes. š 


THOMAS D. RUSSELL'S 


NATURAL HISTORY STORES, 
ESSEX STREET, STRAND, W.C. 


Price Lists g Electrical and Acoustic Apparatus, wiih Drawings and 
escription of the Harmonegraph, Post Free, ad. 





Students and others are invited to ingpect, ihe lections“of British and 
EAGLE sida TARTE COMPANY, = Sth 5 cate 
PORE AALL i OE Minerals, Fosmis gl “ieseroncopit Objects, Be. 
k S ONLY. Est 1807. Cabinets, Geologist’s ers, ions ap | Boxes, Card Tre 
ccumulated Funda A me r e Peaky Tablets, Glass Slips, Micro- Thin Gi Isam, Marine Glue, 
Also a Subscribed Capital o than. dir itmuion tot the Goioomean at 
Reports, Prospectuses, and Forma may be iad at the Ofte, or from any login and Mistoscopist. 


OF Ca Company oT Te are rDETREYE, Actuary and Secretary. 
NOTICE OF REMOVAL. 
e JAMES. HOW & CO, © 
SCIENTIFIC INSTRUMENT MAKER 
73, FARRINGDON ST. LONDON 


(LATE or 5, ST, BREDE ST., AW 2, Fostex LANE), 
HOW'S STUDENT’S MICROSCOPE, HOW'S MICROSCOPE LAMP, 
Rock Sections and other Objects for the Microscope, 


OW READY: 
AP EOND E INS” 


CHEMICAL "HANDICRAFT. 


PRICE 4s, yd. POST 


A CATALOGUE OF CHEMICAL L APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. $ 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Appar2tss, 


JOHN J. GRIFFIN awp SONS, 23, GARRICK STREET, 
LONDON, WC. 





J ORME & CO, : 


(Late M. JACKSON & CO.) . 
MANUFACTURERS AND IMPORTERS OF 


SCIENTIFIC APPARATUS 
AND 


e 
CHEMICALS, 
SOLE AGENTS FOR HICKLEY’S PATENT TELEPHONES, 
Price Sos, per Pair, Cash with Order. e 
Price Lists sent on receipt of Three Stamps for Poshige, 
For Trade Terms inclose Business Card. 


65, BARBICAN, LONDON, E.C. 


Just published, in fea. Bo, price 38. 6d. E 
SOUND: ELEMENTARY LESSONS ON. 
@y Dr. W. H. STONE, Tectraron Physics at St. Thomgs’s Hospital. 
oi ‘book, well adapted for students of thes 

" tudents 
a} Scienze wn hrs Classen, Hil ft aoka ol, vi those who desire” 
to -Jo something more than cram. “he studept of aco will find ita 


g 
very acceptable help, and a -stono to the more elaborate works o: 
the subject, whe dela teil fad in cs vases es information which ma 
bo pe eee assistarics to him in thegaçguisition, of PR oe 
` MACMILLAN & (CO. LONDON: e 


Scientific Instrument Maker to the Royal Observatories e 


+» 


® 








THE SCIOPTICON 


CATALOGUES FREE. 
THE SCIOPTICON COMPANY, 
157, 
| GREAT 
” PORTLAND 


STREET, 
LONDON, W. 















Now ready, complete in three vols., 8yo. 


INORGANIC CHEMISTRY. By Prof 
ROSCOE, F.R.S., and Prof. SCHORLEMMER, F.R.S., 
of Owens College, Manchester. With Illustrations, &c. 


Vol. L The NON-METALLIC ELEMENTS. 2ls. 

Vol. IL Part L—METALS. 18s. i e 

Vol. IL Part 2.—METALS. 18s. [This day. 

“It would be difficult to praise this most valuable Manual 
too highly... ... The arrangement is clear and scientific ; the 
facts gained by modern research are fairly represented and 
pews selected, and the style throughout is singularly lucid.” 
lane. 


e “A most valuable contribution to the literature of chemistry. 
..... The work when finished will afford the most com- 
plete systematic exposition of the existing state of chemical 
science that has yet appeared in the English language.”— 


Nature, 
By Prof. ROSCOE, F.R.S. 


LESSONS IN ELEMENTARY CHE- 
MISTRY ; Inorganicand Organic. With numerous Illustra- 


tions. New Edition. Fcap. 8vo. 45. 6d. 
PRIMER OF CHEMISTRY. With Ilus- 
trations. Imo. Is. 


By Prof. SCHORLEMMER, F.R.S. 


THE CHEMISTRY OF THE CARBON 
COMPOUNDS ; or, Organic Chemistry. With Ilustra- 
tions. 8yo. I4s. 

tA better book than this, on organic chemistry, has never 
been written in any language,”-—Pharmacettical Journal. 
“Must prove eminently useful to the chemical student.”— 
9 Atheneum. 


MACMILLAN AND CO., LONDON. 


With x12 Engravings and g Mapa of the Stara. 
POPULAR ASTRONOMY. 


BY 
PROFESSOR S. NEWCOMB, LL.D. 
8yvo, cloth, price 18s. 

As affording a roca rolanta foundation for more advanced reading, 
Prof wcomb’s ‘Popular Astronomy ’ 13 deserving of strong Secorinedd: 
ation.”—Nature, 

“ ake up a book written 





t one of the foremost astronomers, 
Lele cen ty and practically, of the day, we need not fear that, however 
popular, it will be snexact in 1ts e or evasive in its descriptions. Nor 
are we disappointed m the book b us Throughout the whole of it we 
are struck Wy the total absence of the defects so common in popular 
writings . . . It is unlike anything alse of its kind, and will be of more use 
in circulating a knowlgdge of astronomy than nine-tenths of the books 
which have appeared on subject®£ late years.” —Saturday Review, 


MACMILLAN & CO., LONDON. 
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ds a Certain Cure for all Disorder. uf the LIVER, STOMACH 
AND BOWELS, Æ Great PURIFIER of the BLOOD; a 
Powerful Bavigoratér of tfe Bysvem, in cages of WEAKNESS 
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FLETCHER’S SOLID FLAME .BURNER. 
4 e 





— . 
The most perfect heating burner for all purposes, &t will vith equal catty 
It 








boil an egg, or melt half a h weight of lead in an won pot. 
bol balf a gallon of water in a flat copper 
5 lbs lead in an iron ladle in the same time, 
Price, Nickel plated, 5s. Japanned, 4s. 

Tt can be made at a low cost, of any shape, sise, or power 

New and Enlarged List of Gas and Petroleum Heating Burners, Forges, 
Furnaces, Hot and Cold Blast Blowpipes, Ingot Moulds, Foot and Hand 
Blowers, &. Price ad. free by post, 


THOS. FLETCHER, 4 & 6, Museum Street, Warrington. 


DOLLOND, 


1, Ludgate Hill, St. Paul’s Churchyard. 
ESTABLISHED 1750 @ 
Manufacturer of Astronomical and Terrestsial 
TELESCOPES. 

THE “ EDUCATIONAL” ASTRONOMICAL 

© TELESCOPE, k 

With 3-inch clear aperture. Complete, £7 175. 6d. 
N. B.—These Telescopes have been introd to meet the 


wants of those wishing to purchase Instruments of excellent 
quality optically, while the exterior 1s sound and good, with- 


kettle in sıx minutes, or reelt 











out the cost of high finish, 
The New Short-length Mercurial Barometer and Thermo- 
meter combined, price 155, particulars of which will be 
sent post on appheation. 
ERYS GOLD MEDAL, : 
PARIS EXHIBITION. 
In Packets and Tins, Pure 
( or OA Cocoa only, with the super- 
duous oil 
«If properly prepared, there is no nicer 
cep? EXTRACT 
J. S5. FRY & SONS, Bristol and London. 
ELECTRICAL and SCIENTIFIC APPA- 
RATUS.—tTelephone Transmitters, Coils, and Carbons, Induction 
Coils, and New Pattern Vacuum Tubes. Electric Bells and Indicators 
of improved Style. Constant Manganese Batteries Magnets, Wires, 
Carbons, and all materials. Microscopic, Photographic, and Optical 
Materials Complete Mlustrated Electric List, Two Stamps. 
Sore MAKERS or Anperson’s PATENT BATTERIES  @ 
DALE & CRAMPTON, Manufacturing Electricians, 4, Little Britain, 
London, E.C. 





STEINHEIL’S 
“APLANATISCHE LOUPEN” 


NEW COMBINED ACHROMATIC TRIPLET 
MAGNIFYING LENSES, 
MOUNTED FOR THE POCKET. 


These Lenses are constructed so as to be used at a great Focal Distance from 
the Object, and they give marvellous definition over the whole field. 


LINEAR MAGNIFYING POWERS, 5}, 8, 12, 16 anD 24 TIMES. 
Prices, 18s. for first-mentioned Power, and 15. each the four last, 


Per pogt, Sixpance extra. 
NoTrE —For all Microscopic Porninions they are found to be the most 


perfect Pocket Lenses extant, 

MURRAY & HEATH, 69, Jermyn Street, London, 8.W. 
HINTS ON SILVERED-GLASS 
REFLECTING TELESCOPES— 
¢ FIGURING, SILVERING, and ADJUSTING THEM. 
By @. CALVER, F.B.A.8. 


Post free 9 © amps. ` 
G. CALVER, ma ees Widford, Chelmsford. 
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MESSRS, MACMILLAN. & 006 EDUCATIONAL PUBLICATIONS. 


‘SCIENCE PRIMERS. 


Under the Joint Edito 


Professorg HOsuay, Rosgox, and PBALFOUR STEWART, 


Ilustfated, 
oon By Prof, HUXLEY, F.R.S. 
[Nearly ready. 
HEMISTRY. By Prof. Roscor, F.R.S.*With Questions. 
aS y Próf. B. STEWART, F.R.S. With Questions. 


amen GEOGRAPHY. By Prof. GEIKIE, F.R.S, 


ith 

OGY. By Prof. GEIKIE, F.R.S. 
PHYSIOLOGY: By M. FOSTER, M.D., F R.S. 
ASTRONOMY. ByJ.N. LOCKYER, FERS. 
BOTANY, By Sir J.D. HOOKER, K.C.S.I., F.R.S. 
LOGIC. By Prof. JEVons, F.R.S. 
POLITICAL ECONOMY. By Prof. JEVONS. 

*,* Others to follow. 


ELEMENTARY SCIENCE. 


ASTRONOMY. By J. N. Lockyer, F.R.S. With Il- 
éd —Q ESTIONS, 1s. 6d 
BOTANY. By Prof. OLIVER, F.R.S., F.L.S. With I- 


4: 64. 
CHEMIST. By Prof. Roscor, F.R.S. With Illus- 


CHEMICAL PROBLEMS "ADAPLED to the same. 
By Prof. THORPE. With KEY 


CHEMISTRY. ee College Junior Course of Prac- 
JONES Preface by Prof ROSCOE. os 6d. 
LOGIC, D 


DEDUGTIVE AND INDUCTIVE. By Prof. 
PHYSIOLOGY. 


` By Brot HUXLEY, F.R.S. With Ilus- 
ESTIONS, rs 
POLITICAL, ECONOMY J FOR 1 BEGINNERS. By M. 
FAWCETT. With 


PHYSICS. BY Prof. oR STEWART, F.R.S. With Illus- 


NATURAL ‘PHILOSOPHY FOR BEGINNERS. B 
I. TODHUNTER, MA, F.R.S PROPERTIES of SOL 
and FLUID D BODIES, 3. 6d. Part Ii, SOUND, LIGHT, and 


PHYSICAL G GEOGRAPHY. Byr Prof, A, GEIKIE, F.R.S. 


—QUE 
CLASS-BOOK O OF i GEOGRAPHY. oy C. B. CLARKE, 
ps, 
SOUND : cn » Elementary “Treatise on. By Dr. W.H. 
E. Tilustrated, 


MANUALS FOR STUDENTS. 


INORGANIC | CHEMISTRY. By Professors ROSCOE 
EMMER. Vol I NON-METALLIC ELEMENTS, 
pon scH on METALS, 2 Parts, 18s. each. 


GEGENBAUR’S COMRARATIVE ANATOMY. A 
Transla aoe oe Revised, with Preface, by Prof RAY 


LANKE 
TEXT. BOOK OF. PHYSIOLOGY: By MICHAEL Fos- 


ed 8vo ars. 


THE i OSTEOLOGY OF “THE MAMMALIA. By Prof. 


S. With Illustrations, crown 8vo, xos. ôd. 


THE i MORPHOLOGY OF OF THE SKULL, 


ELEMENTARY PRACTICAL PHYSIOLOGY, 
MICHAEL FOSTER, M.D., FBS, @ad 


THE ‘STUDENT S*FLORA OF ae BRITISH I8- 
S. By Sir J. D. HOOKER, K.CS.I, F.R.S. Globe 8v 


PRERLOORAPTE an Introduction ¢ to the Study of 


HUXLEY, F.R.S. With Illustrations, crown 8vo. 


ELEMENTARY BIOLOGY. n BY Prof. Hu&LEY, F.R.S. 
H.N MARTIN ,» D.Sc. Crown 8vo. bn 


THE E PRINCIPLES OF SCIENCE, A Treatise on Logic 
and Scientific Method. By, Prof. W. STANLEY JEVONS, LL 


RS. Crown 
MANUAL "OF POLITICAL ECONOMY. By Prof. 


MP, Croun8y® 1an 


B 
YEA 





MATHEMATICAL WORKS. 
By J. M. WILSON, M.A. 
ELEMENTARY GEOMETRY. 


New Editon, E 
BOLID, GEOMETRY AND CONIC SECTIONS. + 


Books I. to V. 


an Introduction to. the 
y of Mathematics, Wigh | Explanatory Models. | gs 
. n 


MODELS to Illustrate the above,gn Box, ras. 6d ' 


PLANE TRIGONOMÊTRY : Graduated Exercises i in. By 
WILSON, M.A, and S. R. WILSON, BA 


ELEMENTS ¢ OF DESCRIPTIVE GEOMETRY. By 
conte “SECTIONS: a Geometrical Treatise. 
W. Crown 8vo. 58.--SOLUTIONS, 4s, 6. 
By E ‘TODHUNTER, M.A., F R.S. 
e EUCLID FOR COLLEGES AND SCHOOLS. 3s. 6d. 
MENSURATION FOR BEGINNERS, 2s 6d. 
ALGEBRA FOR BEGINNERS, With numerous 
Exampks. 2s 6d —KEY, 6s. 6d. 
TRIGONOMETRY FOR BEGINNERS. 25. 6d.—- 
KEY, 8r. 6d 
MECHANICS FOR BEGINNERS. 
ALGEBRA FoR, THR D USE, OF COLLEGES AND 
THE THEORY OF SUTIN 7s. 6d. 
PLANE TRIGONOMETRY, 55.—KEY, tos. 6d. 
SPHERICAL TRIGONOMETRY. 45. 6d. 
CONIC SECTIONS, With Examples. 7s. 6d. 
THE DIFFERENTIAL § CALCULUS. 
Examples. ros, 6d. 


THE INTEGRAL CALCULUS. tos. 6d. 


EXAMPLES OF ANALYTICAL GEOMETRY OF 
THREE DIMENSIO. 
tos. 6E 


ANALYTICAL STATICS. With Examples, 
By S. PARKINSON, D.D., F.R.S. 
MECHANICS, |: an Elementary Treatise on. 


Examples. 
Ios. 6d. 


A TREATISE ( ON OPTICS. 
By Prof. G. BOOLE, F.R.S. 


DIFFERENTIAL EQUATIONS, Crown 8vo, igs. 
Supplementary Volume, 
-` CALCULUS OF FINITE DIFFERENCES. tos. 6d. 


AN ELEMENTARY’ TREATISE ON CONIC SEC- 
TIONS and ALGEBRAIC GEOMETRY. By G H. PUCKLE, 


M.A. 7s. 6d. $ 
DYNAMICS oF „A PARTICLE, By Prof. TATP and 


DYNAMICS OF “THE SYSTEM OF RIGID BODIES. 
E. J. ROUTH, M.A., F.R.S. Third Edition, Enlarged. 8vo. ẹ1s 


THE ELEMENTS OF DYNAMIC. By Prof. W. K. 
CLIFFORD, F.R ETIC. 7 


THE PHEORY OF OF ELEOTRECITY. ‘By L. CUMMING, 


MACHEMATICAL PROBLEMS. 
J. WOLSTENHOLME. 


NATURAL, GEOMETRY :- 
A MAUL 


By W. 


With 


With 


e 
Deviged and 7 
New Editione Enlarged. 
aore tas 


UNITS “AND PHYSICAL. CONSTANTS. By P rof. À 


D. EVERETT, F.R.B. 
ELEMENTARY APPLIED Perel z $ Prof.” 


T. ALEXANDER, GE. Crown 8 


MACMILLAN AND CO., LONDON. ° ee. 


4s. 64.—KEY, E 
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i ELECTRICITY & MAGNETISM. 


BY J. E. H, GORDON, BA, `° e 


`~ Cambridge, Asststant-Secretary of the British elssoctation, o b ; . 
2 vols., demy 8vo, cloth extra, 36s. ° 2 ue 
“ Perhaps the best text-book ever done,” — Varsity ? Fair, * 
. “í Too much praise canhot well be given to the description, illustration, and modes of using modern instruments. *_.. Electrician 
(Preliminary Notice). 


“We must congratulate Mr. “Gorden and the scientific world generally upon a work which in this department ‘sheds so great 
credit on British stience. = Enginering. 

** Thoroughly good . . this unequalled text-book."— The Teacher. , 

t The most complete account of electric science with which we are acquainted,” Sheffield Daily Telegraph. 


London: SAMPSON LOW, MARSTON, SEARLE, & RIVINGTON, Crown Buildings, 188, Fleet Street, E.C, 





' NOTICE OF REMOVAL. g 


R. & J. BECK 


HAVE REMOVED TO 68, CORNHILL, LONDON, EÇ. 


ENLARGED ILLUSTRATED CATALOGUE OF MICROSCOPES, &¢., 
° SENT POST FREE ON APPLICATION. 


STRUCTURAL BOTANY; OR, ORGANO.- 


GRAPHY on the Basis of Morphology. By Professor ASA GRAY, LL.D. With a Glossary of 
Botanical Terms and numerous Illustrations. 8vo. ros, 64. 





MACMILLAN AND CO,, LONDON, 





New Volume of “ Nature Series.” 


DEGENERATION: A CHAPTER IN DAR- 


WINISM. By Professor E. RAY LANKESTER, F.R.S. Illustrated. Crown 8vo. as. 6d. 


MACMILLAN AND CO., LONDON. . 





PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


New List of APPARATUS, LANTERNS, and LANTERN iyenece for SCIENTIFIC LECTURES, with T, of Hire. Post frge. 
Complete Sots of Physical Apparatus for Science Primers and all the Physical Text-books in use in Schools and and Cilleges 
Sleme 


Simens and pramme Dynamo Machines and amps dor bi the Sections of Light, Heat, Sonnd, and El 
sa) pparatus as per nce ulrements in ons t, Heat, an octri 
Electric Signals for Houses, Hotels, f&c., Colliery Signals, Sigils, Trient ea , Gower and other Patent Telephones. aye ° 


. EDWARD PATERSON, 
s ; ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURKR, 
. 76, LITTLE BRITAIN, E.C, LONDON. STEAM WORKS—-GRAY’S INN ROAD. 
elustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps, Ditto, Electric Signals, Part 2, post free, 6 Stamps, 





. ` W. LADD & CO, - 
e . e © *SCIENTIFIC INSTRUMENT MANUFACTURERS, . 
` (By Appointment to the*Rayal Institution of Grei Britain), 
e 11 AND 12, BEAK STREET, REGENT STREET, W. 
° IMPROVED HQLTZ ELECTRICAL MACHINES, with 4 to2fPlates, Immediately available in any condition of the atmosphere. f 
. . LADD'S DYNAMO-MAGNETO MACHINE gud GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use, , 
e 2 e? Physical Apparatus of every Description, é . 
°’ ILLUSTRATED CATALOGUE, SIXPEN 
Printed by R. Cray, Sons, axp TAYLO and. 8, Bread Street Hill, Queen Victoria Street, in the City of Londom and publisled by 
° e eM LLAN AND Co, ateh 6 CO, 29 and 30, Bedford Street, Covent Garden.—Tuurspay, July 22, 1880 
. e 
e oe e k e . . 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“To the solid ground 
Of Nature trusts the mind which builds for aye.” —WorDswoRTH 
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Registered as a Newspaper at the General Post *Office.] 
— 
UNIVERSITY COLLEGE, LONDON. 


PRELIMINARY SCIENTIFIC (M.B.) EXAMINATION OF THE 
UNIVERSI OF LOND 


The following Classes meet the requirements of Balida: = 





Chemistry.—Prof. Writramson, Ph.D., F.R.S, 
Experimental Ph .—Prof.G C. FOSTER, ERS. 
Zoology —Prof. ANKESTER, MA F.R.S. 


The Courses of Chemistry, Practical Chemistry, and Pea enter into 
the ordinary Medical mircl, the extra fees amounting to 10 Guineas. 

Prospectuses, inclu information as to ros for Matriculation, may 
be obtalned from the Sia Gower Street, W. 


RD ELY, MLA, Secretary. 


ST. THGMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBANKMENT, S.E. 





Introductory Ad delivered by W. M. Orv, M.D., Dean of the 
School, at 3 p.m. Two entrance Science Scholarshi oF. ‘£100 and £60, 
n to all ast Stu will be offered for compe in the firar wek 

October "The subjects of the examination will be 


with either Botany or Zoology, at the option of Candidates. 


ehi Chess 
are held 


hout the year for the iculation, ein Se Scientific, 
and St MB teamination of the University of London Several Medical 
Practitioners in the bourhood receive Students for residence and 
supervision, and a register of inspected and approved lodgings is kept in the 


rhage 
and all particulars can be obtained from the Secretary, 


Dr, GILLESPIE. 
e . W. M. ORD, M.D., Dean, 


UNIVERSITY OF DURHAM 
COLLEGE OF PHYSICAL SCIENCE. 
SESSION 188-81 
Prncipal—W. STEADMAN ALDIS, M.A. 

The Cenar opea o to Students of both sexes, will begin on TUESDAY, 


October rath, 
Mathematics, —Prof. W. STEADuAN ALDIS, M.A 
Physics. —Prof. A. È gresca, M.A, z AS. 


Geology. —Peof. G. eiras M Ar GS. 
N History Prof. G G S. Beanv 2 MD,FLS, 
Coal and Mi —Prof. J. H.M ERIVALE, 
e ee ett Maig F Moors Eps, M.A. 
Also Clisges in Land Sarveying, Mechanical Drawing, and Modern 


Tanguages. 
dents deslrous o anandang any op the C 
fiice, Mining nstitute, Westgate 
Before Sagiamber il agth, when the Scholarship, Matriculation and aia 


Taformation as to the above will be fousid in the Calendar of the “College 
for the ensuing Sessio 
Information andadvice zs to the Course of ee 0t Study for intending Students 





can be obtained from. on on other ts can 
obtained on AEREN to Bir Seen Va Wr. Tuzo. Woop BUNNING, at 
the College. 
eee Prospectus ane post free on ion. 
ew 
. 
. ¢ ° e 
.. e 


should a at the 
Newandeon Tyne 


[All Rights are Reserved. 


COMPANIONS FOR THE SEASIDE. 


Browning’s Platyseopic Lens, combining the definition £ s. de 
ofa of a Microscope with the portability of a Pocket yea 
or 


Borana. “Economical” Binocular for Field or 

Marine, in Solid Leather Sling Case sae E50 
Browning’s ‘‘ Sovereign” Aneroid, very portable ... x 9 © 
Bro s Waistcoat Pocket Aneroid, to foretell 

Weather and measure Heights... 2 
Browning’s Pocket Field Microscope, with warranted 

Object Glass and Fine Screw Adjustment, in 

crning’s Pocke Lense ality, fine finish .. 6 
Bro °s Pocket nses, extra qu ty, e finis o i 
Browning’s New Portable Telescopes a 

Drawers, having a separate Astronomi: ye- 

piece and Shade Cap of Coloured Glass for 

viewing Sun-spots, 15 in, eis 125, sole 2 ft, 

41 2s. 60.3; goin ... ve FE JO 9 


JOHN BROWNING, 


OPTICIAN TO HER MAJESTY’S GOVERNMENT, 


63, STRAND, LONDON, W.C. j 
ESTABLISHED UPWARDS OF 100 YEARS. 


LINNEAN SOCIETY. 
ee Goel 8 Ones rs a cee eA 


the 5 paenniencencs of 
may be obtained by written application to the Secretaries at 


Games House, Piccadilly, W. 
B. DAYIPON JACKSON, tary. 


NOTICE.—The MUSEUM of PRACTI- 
CAL GEOLOGY in DAP AXT Street will be CLOSED FOR RITATRS 
on and aftar TUESD. T, August 3rd, until further notico 
rder, F W. RUDLER, "Cirakor. 


FOR SALE.—SCIENTIFIC & LECTURE 


APPARATUS, with a large n of DIAGRAMS, the p: of 
the Inte Rev. J. CLIFTON wae G.S.—Apply to Dr. a 


Keswick, Cumberland. 
GERMAN SCIENCE TEACHER.—A Son 


of Dr. Hermann Muller, of the Lippstadt and well 
Engi sala eones Boral us hae tie 

ool or co! err a, Jun 

Board of Examination dhe qualifcation to each Mathemati, 
Pea Chemistry, and N: ory, and has been for three 
a teacheréa the same school as his father. Her Muller is desirous 
becoming more thoroughly acquaj En 

lish Seca Aly o Dy 

moderate ppiy to 
Lippstadt, Germany. 


m 
m 
pt 
a 
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x TELESCOPE. 


A 2}-inch ACHROMATIC PORTABLE TELESCOPE, by J. STEWARD, 
auite new, cost £13 148., cash prce £6 6s. 
Three 30, 40, 50, erases Eyepiece and Sun-Glass, Brass 
Stand, ‘Leather and Sing, fitted in Mahogany Cabinet. 
TO BE SEEN AT 
° E. WHEELER'S, 
48, TOLLINGTON ROAD, HOLLOWAY, N. 


BRITISH ASSOCIATION 


` FORTHE 


ADVANCEMENT OF SCIENCE, 
aa, ALBEMARLE STREET, LONDO 
The NEXT ANNUAL GENERAL MEETING AAN Ti held at 
SWANSEA, commencing on WEDNESDAY, Angust 23. 


ANDREW CROMBIE RAMSAY) Esaa LL.D. F.R S, VPGS, 
D.rector-General of the Geological Survey ofthe United Kiogdom and of 
the Museum of Practical geology. 

* NOTICE Ai CONTRIBUTORS OF MEMOIRS,—Anthors are re- 
pegs Sic ge dating from 1871, the acceptance of 


are to be read, are now, as far as 
possible, determined “Org anising Committees for the several Sections 
before, the beginning of the ‘Meeting. It has therefore become neces- 
sary, in order to give an opportunity to 





the Committees of doing justice to 
the several Communications, that each Author should pr an Abstract 
of his Memoir, of a suitable for insertion in the published Transac- 
tons of the Association, and the Council request that he will send it, together 
wath the original Memoir, by boak- poston on or before July 24, addressed 
thus:—‘‘General Secretaries, Prish Association, 22, Albemarle Street, 
London, W, For Sections. Authors who comply with 
1h.s request, and whose Papers are "accepted, will be furmshed defore the 
Meeting with printed copies of their Reports or Abstracts, If it should be 
sncanvenient to the Author that his Paper should be read on any particular 
days, be is requested to send information thereof to the SECRETARIES in a 
separate note. 
Reports on the Progress of Science, and of Researches instrusted to 
M eee or Committees mud be forwarded to the Assist ANT SECRI: 
TARY, for presentation to the Organising mmittees, accompanie: a 
statement whether the Author will be present at the Annual Meeting. 7 


No Report, P: , or Abstract can be inserted in the Report of the 
Association unless it 1 in the Assistant-Secretary’s hands before the conclu- 
sicn of the Meeting. J. E H. GORDON, Assistant-Secretary. 





ROYAL POLYTECHNIC.—CLASSES for 


the preparation of Students for University Examinations, under 
direction of EDWARD B. AVELING, D. Xe. F.L,S. London Unt 
Matriculation, ret and and B.Sc. sero Scleatife M.B., 
cal. 


Botany, Physiology, Chemistry. All the work 


EAGLE INSURANCE COMPANY, 
y9, PALL MALL. 
on Lrvzs ONLY. EsrasLisHep 1807. 


p Maes Satsaibed Cg oË mie Sia T oro bee 1,800,000 
cports, Prospectuses, and Forms may be had at the Oiiice, ox from any 
or fe e Compary = Agents, post post free. 
EORGE HUMPHREYS, Actuary and Secretary. 


NEW PRICE LIST 
ELEMENTARY COLLECTIONS 


* FOSSILS, ROCKS, AND MINERALS, 
°> APPARATUS, &c. 


Ae E, POST FREE. 


È: THOMAS J. DOWNING, 


38, WHISKIN STREET, ST JOHN STREET ROAD, 
CLERKENWELL. 


~ MIRST- CLASS AND THIRD-CLASS 


AWARDS 
i AT SYDNEY EXHIBITION 
ði For Collections for Teachers and Students, of 
rr MINERALS, FOSSILS, AND ROCKS 
Ured with success i Geological Science Teachers in the United Kng- 
dom. SinglegSpecimens, Hammers, and all requisites, of 
~- JAMES R. GREGORY, 
Geologists” Repostorye orygand Museum, 88, Charlotte Street, Fitzroy Square. 
New Lists of Collections, Apparatus, Rock Sections, &c , post free. 


* DIAMONDS IN MATRIX. 
R C. NOCKOLD, Diamond and Oriental Stone Cutter andeDealer, has 
for rile Specim of the above ; alsg Cut Precious Stones in all Colours. 
e A Precious Stones valued and bought. 
za, FRITH STREET, SOHO, W. ® 


— EE 
DIAMONDS S AND. OTHER PRECIOUS 
~ ONES, Sciantige opinion gi'roenas to GENUINENESS, PURITY, 
à anl VALUE m Bare WRIGHT, QC, Russell Street, London. 
. ° 
fe 




















LIVING SPECIMENS FOR „HE MICROSCOPE. 


THOMAS BOLTON, MICROSC@PEST *S and NATURALIST’S 
STUDIO, 17, ANI® STREET, BIRMIN@HALR . 
T. B. bas last week sent to his subscribers the Freshwater Alga, See 
Jenneri, with sketch and description. eHe hes also sent out Nars proboscide 
Pluwatella repens; Melicerta ringens, Stephanoceros fichhorns, Folens 
or, 
£ Weokiy Announcements wll be made in this place of ee B. 


is supplying. 


Specimen Tube, One Shilling? Post- “free, 
Twenty-six Tubes th course of Six Months for S igtion of Lt 1s. ® 
Price List of Specimens on application, with stampe@l addressed envelope. e 

Hunts on the Preservation amd Examination of Living Objects, gd. 


ee ly 
CONCHOLOGY, &c.—A Small Collection 


of SHELLS, also $ few interesting Geol Specimens, for Sale.— 
Apply by letter to G. . H. G , 31, Tavistock Street, Covent Garden 


MINERALOGY AND GEOLOGY, 
FINE SPECIMENS OF, 
PHOSGENITE AND CRYSTALLISED 
ULLMANNITE, Sardinia; also 


CRYSTALLISED CALEDONITE, LANARKITE, 
ANGLESITE, and LEADHILLITE, Scotland ; 
EUXENITE, ENSTATITE, CYPRINE* Norway; 
GREEN WAVELLITE, BROOKITE, 
PECTOLITE, America, 

COLLECTIONS FOR STUDENTS, from £2 2s, 

CLIONS FOR BEGINNERS, from 4s. 

ND APPARATU 


CaL ; 
LOWPIPE CASES A> S 
PRIVATE LESSONS AND EVENING CLASSES, 
Catalogues free. 


SÁMUEL HENSON, 
277 (Late 1132), STRAND, LONDON, W.C. 


GEOLOGY AND MINERALOGY. 
JOHN TYM has ready for Se at pr prices, Educational Collections 
of Fossils, Rocks, and Minerals ; Speci] yaran ged to illustrato the G 
books of Lyell, pakis a Bonney, Cel lins, Davies, Skertchley, Dana, P. 
Jules, &c. Series of Specimens for School and College Museums are 


lied at ey reasons ces 
PPPA ere ES TLELO ues PS SEFIELD. 


THE BREWERS’ GUARDIAN: pi 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
icensing, Legal, and Parliament Matters, 
REVIEW oF THY MALT AND Hor es: AND Wink AND Spirit TRADE 


nor the Coun Brewers. 
ublished on evenings of every alternate 
Tuesday, and is the only jo nal officially connected with brewing interests, 
Subscription, 16s. 6d. per annum, t free, dating from any quarter-day. 
Single Coples rs cach. Regist or transmission abroad. 
Offices—s, Bond Court Walbrook, — EC. 


On the 1st of every Month, 
THE ENTOMOLOGIST: 
AN Se a JOURNAL OF BRITISH ENTOMOLOGY. 


Edited sd by fony T, aa 
cs) 








The 
“ The Brewers’ Guardian” 





Frepericx Born, F.Z S. | OHN A. Power, M D. 
Epwarp A, Fircn, F.L.S. . JENNER War, F.L.S. 
> BUCHANAN Wuitz, M.D. 


C.ntains Articles by well- -known Entome! on all branchgs of the 
Science; on Insects injurious or benefici#tto Farm or Garden; Notes on 
Habits, Life-Histories ; occurrence of Rarities, &c. ; there are monthly hstr 
of Dupheates and Desiderata. e 

Numerous WOODCUT ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and CHROMO-LITHO- 


GRAPHED PLA’ 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE “HANSA” 


Published since 1864 in Hamburg, is the only independent professional 
per in Germany; dedicated! exclusively to Maritime Objects. Essays, 
Piques, Reviews, R oris, Adyortisementi: Strict eyo kept upon the deve- 
ment of Maritime Titans i in every respe Ewery second Sunday soe 
umbes in: in 4to at least ; frequent ent supplements and drawings. Subscnipti 
atan ; preceding num e year furnished sibeguaity, 
xas for ome ve months. ‘Advertisements 4d. & Une, widely spread beanie 
paper; Considerable abatement for 3, 6, 12 m Insertien. Business 
Dele: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
n V, FREEDEN, MR., Hambusg, Alexander Street, 8, 
On the rst of every Month. 


TRIMEN’S JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
New Series. Edited by JAMES a ee Ep F.L.S., ya British, Miseuni, and 
Notes of Books and Menays— Arie in Fourie Be —Botgnical News. 





Proceedings of Societies. 
Pnce rs. 32. Subscri ‘or One Year, payable in advance, ras. 
London: WEST, NEW » & CO., 54, ie Garden, E.C 
» 
e 
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Now ready, price 3s. 6a, Part X of 
AIN: 
A QUARTERLY JOU. aioe OF NEUROLOGY. 


5. C BUCKNILL, M D HRS sa "CRICHTON- BROWNE, M.D., 
F.RS.E,D FERRIER. DS E.R S. ano J. HUGHLINGS. 
a @e ee F.R C.P. 


s 
ORIGINAL ARTIGLES 
~ On the Forat and oars g hical Relations of the Corpus Striatum. By 
Professor J, C. on a ew eo 
Nystagmus. BygR. P. Oglesby , 
On MusculagSpasms known as “elendon-Refler ’ By A, Waller, M.B. 
e On Right arreti Spasm a thé onser of Epileptic Paroxysms, &c 
yJ Hu gs-Jackson, M 
Notes on -handedness By Arius. „Ireland, MD. 
CrrticaL Digests AND Novicss or Boors 
ae: an one Brun as an Organ of Mind “By John Charles Bucknll, 
Lindsay on Mind i an the Lower Ammals, in Health and Disease. By F. 
L Benham, M 
Tandouzy on Pamiysis in Acute Disease By A. de Watteville, MA, 


B Se. 
Mickle on General Pfrolysis of the Insane. By J.C Buckmll 
CLINICAL CASES i— 
Case of pen Le Idiocy. By A R. Urquhart, M.D 


Case of Gereh Tumour. By Arthur W. Fox, M B., and Ernest Field, 
ABSTRACTS F BRITISH AND FOREIGN JOURNALS i~ 
Method of Premrying the Brun (Giacomim) By Allen Thomson, F R S 


Krueg on the Sulcr of the Zonoplacent 


Mammalan Brain. By H, 
Obersteiner 
Féré sur le Deérelopneticnt du Cerveau, &c, Amidon on a New Study of 
eo ral Localisat.on By A Waller, M.B. 


Y. 
lacera] Neurology. By J. Mitchell Bruce, M D, e 
Da on certain Points ın Tabes Dorsals By J Hughlings Jackson 
parece of the Gulstonian Lectures on Epilepsy. By W. R WETS, 


On the Disease called Sturdy in Sheep, in its Relation to Cerebral 
Localisation, By George T. aison, BA, M.D. 
Triper on Anzsthesia from Cortical Lesions. Sommer on D.seases of the 
ornu Ammonis, By D Ferrier. 
MACMILLAN & CO., London. 


Now ready, Vol. XIVS Part IVY., price 6s, 
THE JOURNAL OF 
ANATOMY AND PHYSIOLOGY 
NORMAL AND PATHOLOGICAL. 


CONDUCTED BY 
Profs. HUMPHRY, TURNER, M‘KENDRICK, & Dr. CREIGHTON. 
This Volume contains 30 Plates and numerous Woodcuts 


Contents. 
xX Rete: Mirabile of Narwhal. By H, S. Wilson, M.D, (Plates XXI. 
a. Coronary, Veins of Stomach. By W. J. Walsham, F.R.CS. (Plate 


3. Coronary Veins of Stomach. By Prot, Turner. i 

4 Communcation between Aur-Bladder and Cloaca in Herring. By F. 
W. Bennett. 

s Curvatores Coccygis Muscles of Man. By Prof, M Watson. 

6 Valvular Hematoma By G, A. Gibson, M.B. lato XXV) 

7P xD of ‘Mass oleate and Hygroma By R. Maguire. (Plate 

8 es in Spinal Cord after Amputation of Limbs. By. J. Dreschfeld, 

oars (Plate XXVI.) 


9 Mapa Anatomy of Post-Scarlatinal Nephritis By B,C Waller, M.D. 
(Plate XX VIL) 
1> Antagonism of Opium and Belladonna By Jf G. Naismyth, M.B. 
1r Presence of Astragalo-Scaphoid Bonein Man, By R, J An deson, M.D. 
12. Mode of Healing in Wotnds under Antiseptic Dressings By D 
Fouls, M.D 
Reguratory Movements of Fishes By Prof M‘Kendnck. (Plate 


Anatomy of die Po oise. be Bye B. Howes. (Plato XXIX.) 

15 Tw Masks and Sku ds near New Gumea By Prof. Turner. 
Plate XXX) 

16. Effect of Anaæthetics cn Pulmonary Circulation 


M.B, 
Method cf Preserving Colours of Tissues. By H. Bendall 
. Variations ın Myology By J 
739. Anatomical Notices. By 


MACMILLAN & CO., London and Cambridge. 
PRICE rs. DIONTHLY, 


MACMILLAN’S MAGAZINE 
FOR AUGUST, 188 


By D. Newman, 





CONTENTS. 

1ı—“He tat Will not when He May.” By Mrs® Oliphant. Chapters 
XXXIII XXXV 

2 —“ Anme Kea By Stanley Lane-Poole, b 

3 —“'At Sea. 1880” Sir Francis H. Doyle, Bart r 


4 —“ Journaliste Melee uu?” 
—“ The Ironclad and Gun of the Future ” By General W. N. Hutchinson. 
= Spora] Assize nger Louis ae ” By the Rey Henry Leach. 
oe ‘om 2 In Memon,” By mas Hughes 
w. © Late 


8 —“The National Gallery ” B efroy. 
g9—“ Cathe” By Frederick Pollock 
à MAÇMILLAN & y LONDON. 
pe 
. ° ee e 
.* . 


J Mpcdogald Brown - 


THE NEW BIOLOGICAL JOURNAL. 


ARCHIVES DE BIOLOGIE. 


Edited by Professors Epovarp Van BaNEDEN of Liège, anad Van 
BAMBEKE of Ghent. 
pous ournal is devoted to the publication of original Memoirs on the 
By Histology, Ph ysiology, and | and Comparative Anatomy of Plants 

a Anim Each number is illustrated with numerous Coloured Plates, 
and appears at the commencement of the Quarter 

Price —A Single Number, Sux Shillings and Sixpence. Annual Subserfp- 
tion: Twenty-five Shillings, or Twenty-seven Shillings post free. 

Orders received by Messrs. Wittrams & NORGATE, 14, Henriette’ Street, 
Covent Garden, London. 

In the first two numbers have appeared :— e 

Van Bexzpen : On the Embryology of the Mammalia. 

Van BAMBEKE: 9n the Cleavage of the Egg in Batrachia. 

Fox Hincrgr' On the Termination of Nerves in the Muscles of Insegts. 

FREDERIQUE AND VANDEVELDE; On the Physiology of the Muscles and 
Nerves of the Lobster, 

MacLeop: On the Harderian Gland of the Duck, &c., & 
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THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. at by J. E. Harting, F.L S., F.Z S., Member of the 
rnithologists’ Union ; contains— 

Original Snide oe by all known naturalists in every bovis of zoology ; 
habits of animals; arrival and departure of migratory b: 3 occurrence 
of rare birds; distribution and migration of Bnitish fresh-water fish; new 
or rare marine fish ; local aquaria; British reptiles, British land and fresh. 
water mollusca, with remarks on the haunts and its of the species; aud 
other matters of general interest to those who delight i in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of Tatura] history books. Occasional translations from foreign zoological 
Jou rnals of important and nd interesting articles in vanous branches of zoology. 

aro occasional wi 
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contenant 24 pages grand in-8° à deux colonnes, 
formant chaque année un magnifique volume 
de 400 pages orné de plus de 260 gravures. 
Rédacteur en chef: W. DE FONVIELLE 

Directeur : E. de Clisson 
Envol gratis de numéro spécimen sur demande 
Un numéro T5 centimes 


Paris et Départements . Un an....csseseesesess 427. 
trenger, — Union postale : Un an. 14 fre 


Les Abonnements partent du 5 ot du 20 de chaque meiz, 





ao t 


LA SEMAINE FRANÇAISE: a Weekly 
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AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE 
(PRICE 3d. WEEKLY). 
representative organ of the Central and Provincial Chambers of 
PEE gims ulir reports of the discussions and proceedings of 
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ment, contaming ample Reports of the LATEST LONDON and 
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THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


co Sixpence, Monthly, 24 es 8vo, with occasional Illust ations. 
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the Bn Isles. 

Subscription—Six Shillings per Volume, post free. The volumes cem- 
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With x12 Engravings and 5 Maps of the Stars. 
POPULAR ASTRONOMY. 


° PROFESSOR S. NEWCOMB, LL.D. 


cloth, price 28, 
** As affording a thorough Frekahle panes for more advanced rea 
Prof Newcomb’s ‘ Popular Astronomy’ is deserving of strong serene 


ation.”"—Nature 
H When we take up a book written one of the foremost astronomers, 
y, we need not fear that, however 


poorer | and practically, of the 

popular, tt be merxact in its lan: ago or evasive in its descriptions. Nor 
are we ed in the book be! Throughout the whole of it we 
are struck the total absence of the Sri so common in popular 
writings. . . . It is unlike anything else of its kind, and will be of more use 
in circulating a knowledge of astronomy than mine-tenths of the books 
which have appeared on this subject of late years.” —Sais day Review. 
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INORGANIC CHEMISTRY. By Prof. 
ROSCOE, F.R.S., and Prof. SCHORLEMMER, F.R S. 
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Vol. I. The NON-METALLIC ELEMENTS, 2is, 

VoL IL Part 1.—METALS, 18s. 

Vol. IL Part 2.—METALS. 18s. [This day. 
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facts ed by modern research are fairly represented "and 
judiciously selected, and the style throughout is singularly lucid.” 
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“ A most valuable contribution to the literature of chemistry. 
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science that has yet appeared in the English language,” — 
Nature. 

s By Prof. ROSCOE, F.R.S.. 


LESSONS IN ELEMENTARY CHE- 
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“Must re emipently gseful to the chemical stud 
Atheneum’ 

e ° MACMILLAN AND CO., London. 
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SECOND EDITION, 


GRIFFIN'S l 
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9, ©: TISLEY & Co, 
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z An Instrument for Observing the Colour-} ires of ion Films under the 
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SOUND: ELEMENTARY LESSONS ON, 
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be of great assistance to him in the acquisition of his art” English 


Dechame. 
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Now List of APPARATUS, LANTERN S, and LANTERN SLIDES for SCIENTIFIC LECTURES, wi Tems of Hire, Fost free 
Completo Sets of Physical Apparatus for Sete Primers and ell the Physical Schgols i 
R Complet and Gramme Machines an IIa s for x pee Volks in aas a 


Colleges. © œ . 
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ents in the Sections of Light, Hi 
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EDWARD PATERSON, M a i 
; ° ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANIFA CTURER,- 
76, LITTLE BRITAIN, E.C, LONDON. STEAM WORKS—GRAVY’S INN ROAD. * me 
Iiustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. Ditto, Electric Signa, Part a, pot free, 6 Stamps. i s 


. 
$ W. LADD & CO, ° ý 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
(By Appointment to the Royal Institution of Great Britain), 
II AND 12, BEAK STREET, REGENT STREET, W. 


IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to24 Plates, Immediately available in any condition of the atmosphere. 
LADD’S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use. 


_ Physical Apparatus of every Description. 
ILLUSTRATED CATALOGUE, SIXPENCE. 








In Medium 8vo, price ags. 


EARLY MAN IN BRITAIN, 


HIS PLACE IN THE TERTIARY PERIOD. 
By W. BOYD DAWKINS, M.A, F.B.S.,,F.G.8., &o., 


Curator of the Manchester Museum and Professor of Gealogy and Paleontology in Owens College, Manchester. 
With numerous Illustrations. 


BY THE SAME AUTHOR, 


CAVE-HUNTING. 


RESEARCHES ON THE EVIDENCE OF CAVES RESPECTING THE EARLY INHABITANTS 
OF EUROPE. 
With Illustrations, Medium 8vo, ars. 


“ An admirable riina of the important results obtained of late years by the exploration of the contents of caverns in various 
parts of Europe.” -— Westminster Review, 


MACMILLAN AND CO., LONDON. 
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In crown 8vo, price Ios. 6d. 


THE MECHANICAL THEORY OF HEAT. 


BY R CLAUSIUS. j 
Translated by WALTER R. BROWNE, M.A., Late Fellow of Trinity College, Cambridge. __ ° 
e x MACMILLAN AND CO., LONDON. ` 





STRUCTURAL BOTANY; Or, Organography on the 


Basis of Morphology. By Professor ASA GRAY, LL.D. With a Glossary of Botanical Terms 
and ngmerous {ilustrations. 8vo. Iros, 6d. 


s ge s . MACMILLAN AND CO., LONDON, . 
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“DEGENERATION. -A Chapter in DARWINISM. 


- _ By Professor EYRAY LANKESTER, F.R.S. Illustrated. Crown 8vo, 3s. 6d. 
oe à MACMILLAN AND CO, LONDON. ° 
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Now publishing, in Crown 8vo. Price as 6d. each. 


ENGLISH MEN OF LETTERS. 


. e Blited by JOHN MORLEY. 
*,* Upwards of 100,000 Vols, of this series have been sold. 


ROPE. By,Lxstr Srerhen. Crown 8vo. 25. 6d.. 


“The writeys emifent qualties asa critic, his judgment, his wit, his 
abundant knowledge of eighteenth@century literature, and his keen only: 
ment of lit , have equipped him handsomely for the task he 
undertaken. Reader? Sbg have made Pope a study and found his pocer a 
delight are not ENA to accept all the terse and incisive criticisms scattered 

*through these peA Every readég however, will @cknowledge that an 
eatremely difficWt tashehas been we accomphshed St, Famess Gazette, 


QWPER. By GOLDWIN» SMITH. Crown 8vo. 
2s. 6d ° 
CHAUCER. By Prof. A. W. WARD. 


Byo. os 6d. 
“ Far away the best connected account of Chaucer and his works to be 
found in English. ”’— Acadenty, 


BUNYAN. Jy J. A. Froupe, 


«Fle hen given us a real study of Bunyan’s life and character, and at the 
same time a real study of his books.” —A thenanmt 


Crown 


Crown 8vo. 


SOUTHEY. By Prof. Dowpzen. Crown 8vo. 
“A ai scholafiy and delightful monograph.” —Zraminer. 

HAWTHORNE. By Henry James. Crown 
8vo. 25. Ód. 


“He has made a careful, conscientious, and even vivid literary portrait, 
such as few of our own writers could have made.”’—Ners York Nation. 


MILTON: By Marx Pattison. Crown 8yo. 


ps Mr. Pattison" s achievement is deserving of high praise. He has pot life 
into old facts, he has taken an impartial estimate of a great man whose name 
15 too often used for purposes of poetry.’’— Spectator. 


JOHNSON: By LESLIE STEPHEN. 


«Them new series opens well with Me. Leslie Stephen’s sketch of Dr. 
Johnson. It could hardly have been done better, and it will convey to the 
readers for whom it is intended a juster estimate of Johnson than either‘ of 
the two essays of Lord Macaulay ’—Padi/ Mail Gazette. 

as. 6a. 


SCOTT. By R.H.Hurron. Crown 8vo. 
“"We could not wish for a more suggestive introduction to Scott and his 
* poems and n "_E xavier, 


GIBBON: By J. C. Morison. 


“As a ee thoughtful, and attractive record of the life and works of 
me ia among world’s historians, it deserves the highest prnise,’’— 
camniner, 


SHELLEY. By J. A. Systonps. 


as d. 

“The lovers of eo poet are to be congratulated at having at their 

ecommand so fresh, and intelligent a presentment of the subject, 
wniten by a man of adequate and wide culture.’’—A thenenpe. 


HUME, By Prof. Huxiey, F.R.S. Crown 8vo. 


Pe oes may fairly be said that no cne now living could have expounded 
Hume may more sympathy or with equal perspicuity.”—A tenant. 


GOLDSMITH. By Wiiiiam Brack. Crown 8vo. 


Mr, “Back brings «fine sympathy and taste to bear in his criticism of 
Galdsmith’s writings, nas well as adiis sketch of the incidents of his life.’ — 
Atheneum. 

e DEFOE. By W. Minto. Crown 8vo. 25, 6d. 

“Mr. Minto’s is careful and accurate in all that is stated, and 
faithful im all that it suggests, It will repay reading more than once,”’— 
Atheneum, 


BURNS. By Principal Swarrr. Crown 8vo. 


a it 4 impossible to desire fairer criticisms than Principal 
Burns’s poetry . . . None of the sers ha@given a truer estimate 
character or of genins than this volume, ”’—Sfecfator. 


SPENSER, By the Very Rev. the DEAN oF ST. 


Paur's. Crown 8vo. 2s 6d. : . 
Dr. Church is master of lus subject, and writes always with good 
taste." — A contenty. 


THACKERAY. By ANTHONY TROLLOPE. Crown 
8 6d. 
ee Mr, Trollope’ s sketch is excellently adapted to falst the purpose of oe 
series in which it appears.” —A thenaenm, 
BURKE. By Joon MorLEY. Crown 8vo. 2s. 6d." 
“ It is no disparagement to the Iterary studies already published in this 


Crown 8vo. 


Crown 8vo. 


Crown 8vo. 
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admirable series to say that none of them have » while few have 
equalled, this folume on Burke.”~-British eet ty Review. 
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Ao extra fcap. 8vo, price 4s 
With Coloured? Diagram c of the Spectra of the Metala < of Sha Alkaliesand ® 
Alkaline Earth, and Ilustrations. ‘ 


BLOWPIPE ANALYSIS: .. ~ 


By J. LANDAUER. 


eae English 1 painon by James TAYLOR and Wian E. kav, % 
the Owens College, Manchester, 

The present A Translation contains the ‘Author's latest Corrections 
and Additions, and has been ted under his 
Amongst the additions will be pin the Authors 8 

ysis, an extended description of Bunsen’s F 

Reactions with Aluminum 
Charcoal. 


Systematic Tso n r 
Reactions, and the 


inte proposed by Rost as a aubedtute for 


CONTENTS.9 
Preface. ° 
Apparttus and for Ecce 
Operations» o P Bicwpipe fies 
pur s Flam 


Special Booties te for Certain Elements in Combination 

Systematic Examination of Compound Inorganic Substances. 

Condensed = of the Blowpipe Reactions. 

Tabular View of the Behaviour of the Earth, wom and Metallic Oxides, 
alone and with Reagents, before the B 


ndex. 
MACMILLAN & CO., LONDON 


Tree 7a, Fo be published early in October, Wo. 
STUDIES on FERMENTATION. The 


Diseases of Beer: their Causes and the Means of Preventing them 

By 1. PASTEUR A Translation of “Etudes sur la Bière,” with 

Notes, aca ona &e. KF FAVLENER and D. C. Ross, B.A. 
ILLAN & C0., LONDON bs 


MACMILLAN’S COPY-BOOKS. 


In Two Sixes, viz. : post 4to, 4d. each, and post oblong, ad ‘each, e 
I. Initiatory y Exercises and d Short Letters. 
2. Words consisting of Short Letters. 


3. Long Letters, with Words containing 
Long Letters. Figures. 
4. Words containing Long Letters. 


4a. Practising and Revising Copy-Book for 
Nos. It 

5. Capitals and Short Half-text. Words 

g with a Capital 

6. Half-text Words beginning with a Capi- 

7. Small hand and Half-text, with Capitals 
and Figures. 

8 Small-hand and Half-text, with Capitals 


and 


8a. Practising and Revising Copy-Book for 





9. SmalLhand Single Head Lines. Figures. 


ro. Small-hand Single Head Lines. Figures. 
iz. Small-hand Double Head Lines, ° 
I2, Commercial and Arithmetical Examples, 
12a. Practising and Revising Copy-Books for 
Nos. 8 to 
Nos. 1 to 9, and a, may be had with Goodman’s Patent Sliding Copies. 
Large. Lager to, 0, price 6d, each, 
By a simple device the copi inted upon slips, are 


arranged with a movable at ch ine which they are 

be directly before the uae of Me. popil a at Be pms he m progress It 
enables him also to keep his with perfect modes con- 
stantly in view for imitation. be oneal teacher knows the advanta 
of the slip copy, but its practical application has never before been su 
accomplished. This pate D: secured clustvely to Macmillan’s Copy- . 

as nder Go a atan oi he old plisy with t the heat of 

of boo tren Oi cold plan, with copies at the 

the , Will show that the lines last written at the bottom hre almost in- 
variably the poorest. The copy has been too far from the pupil’s eye to be 
of any practical use, and the result ing repetition end exaggeration of his 


errors. 
MACMILLAN & CO., LONDON, e 
a Se a oe 








OLD WOUNDS, 
and Chest, it cures SORE 
THROATS, BRONOHITIS, COUGHS anf COLD8jeand for 
SOUT, RHEUMATISM, and all fkin Diseages it is tnequalicd. 


For BAD PREASTS, 
effecmally rubbed on the Neck 


civ ? 
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ELEMENTARY CLASS-BOOKS 


ASTRONOMY, by the Astronomer-Royal. 


POPULAR ASTRONOMY. With Biustrations, By Sir 
G.B. Airy, K.C.B., Astronomer-Royal. New Editon. 
18mo. 4s. 6d, 


Six lectures, intended, “fto explam to intelligent peisons the 
principles on which the instruments of an Observatory are con- 
shucted, and the prineiples,*on which the observations made 
with these instruments ‘are treated for deduction of the distances 
@nd weights of ‘the bodies of thé SolarSystem.” 

eit a 
ASTRONOMY. e 
ELEMENTARY LESSONS IN-ASTRONOMY. With 
Coloured Diagram.of the Spectra of the Sun, Stas, and 
Nebule, and ous Illustrations. By J. NORMAN 
Lockyer, F.R.S. New Edition, 18mo. 5s. 6d. 


“Full, clear, sound, and worthy of attention, not only 
as a popular exposition, but as a scientific ‘Index,’ ”— 
Athenaeum. : 


QUESTIONS ON LOCKYER’S ELEMENTARY LES- 
SONS IN ASTRONOMY. For the Use of Schools. By 
JOHN Forses-RoBERTSON. 18mo, cloth ump. 1s. 6d. 


PHYSIOLOGY. : 
LESSONS IN ELEMENTARY PHYSIOLOGY. With 
numerous Illustrations. By T. H. Huxuegy, F.R.S., Pro- 
fessor of Natural History in the Royal School of Mines. 
New Edition, 18mo. 4s. 6d. 


‘*Pure gold throughout?’ — Guardian. 

“ Unquestionably the clearest and most complete ele- 
mentary treatise on this subject that we possess in any 
language.” — Westminster Review. 


QUESTIONS ON HUXLEY’S PHYSIOLOGY FOR 
SCHOOLS. By T. Atcocx, M.D. 18mo, Is. 6d. 


BOTANY. ' 
LESSONS IN ELEMENTARY BOTANY. By D. 
OLIVER, F.R.S., F.L.S., Professor of Botany in Univer- 
sity College, London, With nearly Two Hundred Illus- 
trations. ew Edition, 18mo, 45. 6d. 


CHEMISTRY. 
LESSONS IN ELEMENTARY CHEMISTRY, IN- 
ORGANIC AND ORGANIC. By Henry E. Roscoz, 
E.R.S., Professor of Chemistry in Owens College, Man- 
chester. With numerous Illustrations and Chromo-Litho 
eof the Solar S m, and of the Alkalies and Alkaline 
Earths. New Edition. 18mo. 4s. 6d. 


“ As a standard general text-book it deserves to take a 
leading place.” — Spectator. z 

“We unhesitatingly pronounce it the best of all our 
elementary treatises on Chemisty. "— Medical Times. 


kd 

@. SERIES OF CHEMICAL PROBLEMS, prepared 
w&th Special Reference to the above, by T. E. THORPE, 
Ph, D., Professor of Chemistry in the Yorkshire College of 
Science, Leeds. Adapted for the preparation of Students 
for the Government, Science, and Society of Arts Examina- 
tions. ‘With a Preface by Professor Roscoz New Edi- 
tion, with Key, 18mo. & 


POLITIGAL ECONOMY. 
FOLZTICAL ECONOMY FOR BEGINNERS. e 
Muslicent G. FAWCETT. New Edition 18mo. zs. 
“Cl compact, and comprehensive.” —Daify News. 
“The Ttelations of capftal and labour have never been 
mpre simply or more clearly expounded,” -Contemporary 
Review, s e 


ed 


MA 





OF SCIENCE. 


IN LOGIC; Deductive 


° 


LOGIC. 
ELEMENTARY LESSON 
and Inductive, with cop:8us Questions and Examples, and 
a Vocabulary of Lo ai Terms. By W?$ŜTANLEY JEVONS, 
M.A. Professor of Logic#n University Çolfege, ondon. 
New Edition. 18mo. 3s. 6g. 6. 


se Nothing, can be better for a school- k."—Guardian, 
“A manual alike simple, interesting, ond scientific,” 
Athenaeum, ° 
e è . 
PHYSICS. 


LESSONS IN ELEMENTARY PHYSICS, By BAL- 
FOUR STEWART, F.R.S., Professor of Natural Philosophy 
in Owens College, Manchester. With numerous Ilustre- 
tions and Chromo-litho of the Speqra of the Sun, Stars, 
and Nebula. New Edition. 18mo. 4s. 6d. 


“t The beau-ideal of a scientific text-book, clear, accurate, 
and thorough.” —Zducational Times. 


PRACTICAL CHEMISTRY. 
THE OWENS COLLEGE JUNIOR COURSE OF 
PRACTICAL CHEMISTRY. By Francis JONES, 
Chemical *Master in the Grammar School, Manchester, 
With Preface by Professor Roscox, and Ilagrations. New 
Edition. 18mo. 25. 6d. 


ANATOMY. 
LESSONS IN ELEMENTARY ANATOMY. By St. 
GEORGE Mrvart, F.R.S., Lecturer in Comparative Ana- 
tomy at St. Mary’s Hospital. With upwards of 400 Hus- 
trations. 18mo. 6s. 62. 


“It may be questioned whether any other work on ana~ 
tomy contains in like compass so proportionately great a 
mass of information.” —Lancet. 


“The work sis excellent, and should be in the hands of 
every student of human anatomy.” —Medical Times. 


STEAM. 
AN ELEMENTARY TREATISE. By JOHN PERRY, 
Bachelor of Engineering, Whitworth Scholar, &c., late 
Lecturer in Physics at Clifton College. With numerous 


Woodoiits and Numerical Examples and Exercises. 18maq, 
4s. 6d. 
“The young rehen- 


sopineet and those seeking for aco 

sive knowledge of the use, power, and economy of steam, 
could not have a more useful work, as it is very intelligible, 
well arranged, and practical throughout.” —lronmonger. 


PHYSICAL GEOGRAPHY. e 
ELEMENTARY LESSONS IN PHYSICAL GEO. 
GRAPHY. By A. GEIE, F.R.S., Murchison Professoy 
of Geology, &c., Edinburgh. With numerous Illustrations, 
18mo. 4s. 6d, 


QUESTIONS ON THE SAME. 1s.,6d. 
NATURAL PHULQSOPHY, 
NATURAL PHILOSOPHY FOR BEGINNERS. By 
I. Topuunter, M.A., F.R.S. Patt I. The Properties of 
Solid and | luid Bodies. 18mo. 35. 64. 


Part II. Sound, Light, and Heat, 18mo, 35, 6d. 


GEOGRAPHY. e 
CLASS-BOOK OF GEOGRAPHY. By C. B, CLARKS, 
M.A., F.G.S. New Edition, with eighteea coloured Maps, 
Feap. 8vo. 3s. 
“ Contains a large amoynt of information, systematically 
Examiner, - 


. . CMILLAN AND CO. LONDON.” 
Printed by R. Cray, Sons, Axp Taygom, at 7 and 8, Bread Street Hill, Queen Victoria Street, in a5 of London, and published by 


© MACMILLAN AND Co., a 
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“ To the solid ground 


Of Nature trusts the mind which builds for aye” —WORDSWORTH 
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SANITARY INSTITUTE OF GREAT 


BRITAIN, 
CONDUIT STREET, W. 
SANITARY CONGRESS, 
The Sanit Institute of Great Bri will hold its FOURTH CON- 
CRESS at EXETER on September arst, 1880, and following days 
‘he Council invite Papers on subjects connected with Sanitary So Sedes, 
incheding Engineering ənd Samtary cae Meroe 
ogy, Sanitary Science, and Preventive Medicines o previous y publie 
ze can be read. Each Author must res, stract o Paper 
nd it, together with the original za by ook gost on or before 
ember ist, addressed ‘Secrerary, Sanitary Institute of Great 
$ tun, 9, Conduit Street, R t Street, W.” 
Authors whose Papers hava been received and accepted will bo furnished 
with printed copies before the commencement of the Congress. 


DANIEL McCAY, Secretary. 





9, 


August 4, 1880. 


EXETER COLLEGE, OXFORD. 
SCHOLARSHIPS. 


An EXAMINATION will begin at this moe on on THURSDAY, 


Qetober 14, at 1o a,m, for the purpose of Alling up a Natural Science 
Scholarship. It will be of the yaiua jo of i £o per annum, tenable for four 
years during residence, The age of the es is not limited, but they 
will be to give evidence of sufficient classical knowledge to be able 
onsions, The Examination will be in Biology, Chemistry, and 
dates will be expected to show proficiency in at least two 
Subjects, and tho Scholar will ba reqinred to read for Honours in Biology in 
the Natural Science School. An estimate of the scope of the Examination 
may be formed by reference to the following toxt-books ~—Ganot’s ‘* Physics,” 
Newth’s “Elements of „Natural Philosophy,”’ Roscoe’s “Chemistry,” 
» Gegenbaur’s “ Elements of Comparative 
"S Botany” (Books I. and I1.), Spencer’s 
a : The Examination eig toa extent prac- 
otic ut specia t ven to Ppr ension of general 
ciples. Papers in Chemistry and Hhyrics be set in Commot with pia 
Cal for the purpose of fling wp a a Scholarskip also in that College. 
dates for the Exeter Scholarship call on the Rector on 
Wednesday, October r3, between 5 and 7 or 8 and mee pm., and will be con- 
sidered to be also staftding for the Millard Sch at Trinity College 
unless they make a statement to the contrary Candidates we be. required 
to state which Scholarship they would paces i in the event of th Hi election at 
both Colleges. 
Juno, 1880. 


A ee ea 
UNIVERSITY COLLEGE, LONDON. 
Makin Goch of the FACULTY of MEDICINE will begin on 


4th. 
SESSION of the FACULTIES of ARTS and LAWS and of 
SCIENCE will begin on October sth, 
Instruction 1s provided for Women in all subjects taught in the Faculties 
of Arts and Laws tye} Seene: nos 
3 es relating to the Entrance and 
other Bailbns, Scholarships, &c. (value “about £2,000} may be obtained 
font o College, Gower Street, W.C., 
T Tha Trami mations for the Entrance Exhibitions will be held on the a8th 
and 29th o. 


ember. 
i ane School for Boys will reopen en Septemir arst, 
Railway. 


to pass 





o is close to the Gower treat Station of the Metropolitan 
R 7 Tagine ELY, M.A., Secretary. 


Dr. GILLESPIE. 
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NEW PORTABLE OR POCKET 
ASTRONOMICAL TELESCOPES. 


Pocket Telescope with Object-Glass x in, diam., the body 
covered with Dark Green Morocco Leather. This Instru- 
ment has Three Drawers, and is 15 inches long when opened ; 


it has a Day Eye-piece, a peels Astronomical Eye-piece, 
furnished with a Colonred Shade Glass for viewing the Sun. 
Price, in Case aw, 4012 6 


Pocket Telescope, with Object- -Glass I4 inches diam., the Body 
covered with Dark Green Morocco Leather ; this Telescope 
has Three Drawers, and is 2 feet long when opened, It has 
a High Power Day Eye-piece and a separate Astronomical 
Eye-piece furnished with Coloured Shade Glass for Viewing 
the Sun. Price, complete in Case .., 4 

Portable Telescope, as above, but with Object-Glass ae inches 
diam., and the Body 24 feet long when opened, with High 
Power Day Eye- -piece and separate Astronomical Eye-piece, 
&c, Price, in Case Complete ... aoe I Io 0 


JOHN BROWNING, 


OPTICIAN TO HER MAJESTY'S GOVERNMENT, 
63, STRAND, LONDON, W.C. 
ESTABLISHED MORE THAN 100 YEARS.» 
CATALOGUE OF TELESCOPES FREE. 


ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBANKMENT, S.E. 


vee 





es Saien 
on, Preliminary, = 


anole iae e 
Prospectus and all aiia can be obtained from. the Secretary, 
W. M. OR, M.D., Dean. e 

e THE MIDDLESEX HOSPITAL, 

The WINTER SESSION will ilt open on MONDAY, Octobe? ath w with 
the Dastnbtyion of Prizes in new Theatre. The Medical 
School, which is now baing ota |, provides the most com~ 

lete means for the education of Students for the University of 

lon, the Colleges of Physicians and Surgeons, and the other Tsicensing ° 


as ante Scholarships of the afhaal value S te os ang 43 £20 pe per 

annum, tenable for two years, will be com for on O 

Further in formation may be obtainof from AREP or the Redden 
Medical Officer at the Hospital. Dean. 


Cy: e ° 


` 





TELESCOPE. 


A aj-inch ACHROMATIC PORTABLE TELESCOPE, by J. STEWARD, 
quite ney, cost £13 145., cash price £6 
bay 30 40 gi y ted Eyepiece and Sun-Glass, Brass 
Sand Las and Sling, fitted in Mahogany Cabinet. 
TO BX SEEN AT 
> E. WHEELER’S, 
48, TOLLINGTON ROAD, HOLLOWAY, N. 


, ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 
OPEN SCHOLARSHIPS. 


Throes SCHOLARSHIFS are offered for n Competition at St. Bar- 
tholomew’s H e Exadtination will Qpa September 27th, 
EE A of ‘he rains of oper open to begin eri under twenty- 
five years of age, and who have not Entered at any Metropolitan Medical 
School. Subjects of Examination—Botany, Chemistry, Physics, Zoology. 
aA Scholarship of the value of £130, open to Candidates under twenty 
year of The other conditions and subjects are the same as the above. 
cafres 1 Exhibition oe 450) open to Candidates who have 
net entere at any M litan Medical ool = Subjects—-Mathematics 
and any two following glowing languages at the option of the Candi- 
ae pyar es k, French iccessful didates will be 
required to enter at St. LIA A a s Hospital. 
Preliminary 





Ae entific Exhibition —On October arst there will be an 
Examination united to Students of the Hospital of lese than sx months’ 
standing) for the above Exhibition, value {so The Daai are „those of 
the Pre Scientific Examination of 

aane ne Candidates 


) £20; Second Jar S595 Third and slg year () 
ene and for the sey 

lara application may be made 
ae WARDEN of Pr ha College, The Co : 


_ ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


The WINTER SESSION will begin on FRIDAY, October rst. 
The Clinical Practice of the Hospital comprises a service of 710 beds, 
inclustve of 34 beds for convalescents at Highgate 
Studente can reside within the Hospital, subject to o College re regulations. 
pr al pencils application may be mede ARDEN of the 
College, St. Bartholomew’ s Hospital, E.C, 
con andbook forwarded on application. 


BRITISH ASSOCIATION 


FOR THE 


ADVANCEMENT OF SCIENCE, 
EMARLE STREET, LONDON, W. 
The nex? ANA ANNUAL GENERAL MEETING will be held at 
SWANSEA, commencing on WEDNESDAY, August 25, 


ANDREW CROMBIE RAMSAY pore LL.D.. F.R.S., V.P.G S, 
Director-General of the Geological Survey of the United Kingdom and of 
the Museum of Goolo, 
NOTICE TO CONTRIBUTORS OF MEMOIRS.—Anthors are re- 
minded that, under an arrangement dating from 1871, the acceptance of 
Memoirs, and the da’ on w are to be read, are now, as far as 
oibie a determined munittees for the several Sections 
o ore the beginning of the 577 Soe It has therefore become neces- 
* sary, in order to give an opportunity to the Committees of doing justice to 
the several Communications, that each Author should an Abstract 
of ms» Memoir, of a length suitable for insertion in the published Transac- 
tions Ss gi ee ee Council request that he "i l send s addremed 
with the ian ell ent -p on or July 2h address 
thus: as Resection as, ne, ae 


onally or by letter to 
artholomew’s Hospital, 





peng. on the Progress of Science, and of Reseatches instrusted to 
Indiv or Committees, must be forwarded to the AssisTanT-SECRE- 
TARY, for presentation to the O oe Committees, arr ompanied bya 
statement whether the Anthor will be present at the Annual Meeting. 

Mo Report, Pay rted in the Report of the 
i before the conclu- 


s hands 
sion of the Meeting. . E. H. GO: ON, Assistant-Secretary, 


EAGLE INSURANCE COMPANY, 
ALL MALL, 


For Lrvzs ONLY» ESTABLISHED 1807. 
Aoc red Funds em m ma e EZO o 
x Þecribed Capital of more than ww 41,500,000 
eports, Prospectuses, and Forma may be Bad at te Ofice, ge from any 


of iis ° eae ORAE HUMPHREYS, Actuary and Secretary. 


a ne ee rei nea ila pce aea 
ROYAL POLYTEGHNIC.—CLASSES tor 


tho tho prepara of Stud for University Examinations, under 
Sect EDWARD ARD B. AVELING, D.Sc., F.L.S. London ‘Une 


oii Men Matricula':#h, ist and end B.Sc., Scientific M, B., 
Beary, Poysiology, Chenibtry. Ali tha yak prctlal 
”. 
° 
f, : 
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THOMAS BOLTON, MICROSCQP S and NATURALISTS 
STUDIO, 17, ANNƏSTREET, BIRMINGHA Me 


; ọ [August 5, 1880 
LIVING SPECIMENS FOR THE MICROSCOPE, 


T. B. has last week sent to his subscribers Protococcus pluvialis, with 


sketch and description. He has 

rer lage » Arenius fo 
c 

«Weekly announcements will be madg fn this place of organisms T. B, 

is supplying. 
Specimen Tube, One Shilling *Bost-treo, 

Twenty-six Tubes ™& course oS Six onths for SMscription of Az 18. 
Price List of Specimens on application, with stampet 

Portfolio of Drayymgs, No. 3, One Shilling. ® 


THE LONDON LIBRARY, 
1x2, ST. JAMES'S SQUARE, S.W. 
President. 
TERA poet Si Esq. 
Earl of Carnarvon, Lord’ Hi Hougien, Ear! of Rosebery. 


TE 


BEA sre ec Rev. 


Estcourt, H W. kae Ex, S Gladstone, 
F. Harrison, ., Dr. J. J. Jusserand, C. af “Kethed zoey Bats Rer Rev. Stanley 
Leathes, D.D , W. akis , Esq H 


oe games 


MEL hate Bs 
F. Hock, Esq., Rev. Dr. Ait ban A Spencer, Esq., Lan 
The Library contains po coo, S umes of ent and Modern Literature, 
in various languages scription, £3 a year, or £2 with Entrance Fee of 
g5 Tare Memberhip, Salyer Fifteen Volumes are allowed,to Country and 
‘en to Town Members. Reading Rooms open from Ten to Half-past Six. 
e, mew edition, 1875 (1,062 pp.), price 164.; to Members, 12s, 
on application. 
ROBERT HARRISON, Secretary and Librarian. 


GERMAN SCIENCE TEACHER.—A Son 
of Dr Hermann Miller, of the Lippstadt Realschule, and well 
known to the readers of NATURE, desires to obtain a post in a good 
Enghsh school or college. Herr Muls, Jun, has acquired from a 
ee ee ee Paice years 

cs, Asti r ee 
PE ra the same school as his father. Herr Muller is demrous of 
becoming more thoroughly acquainted with the English language and 
tish educational institutions, and therefore would be satisfied with a 
pea salary. Apply to Dr, Heruann Murer, Oberlehrer, 
Lippstadt, Germany. 


MINERALOGY AND GEOLOGY, 
FINE SPECIMENS OF 
PHOSGENITE AND CRYSTALLISED 
ULLMANNITE, Sardinia; also 
CRYSTALLISED CALEDONITE, LANARKITE, 
ANGLESITE, and LEADHILLITE, Scotland; 
EUXENITE, ENSTATITE, CYPRINE, Norway; 
GREEN WAVELLITE, BROOKITE, e 
PECTOLITE, America, 


COLLECTIONS FOR STUDENTS, from £2 2s. 
COLLECTIONS FOR BEGINNERS, from 4s. 





BLOWPIPE CASES AND AP PARATUS. 
PRIVATE LESSONS A AND VENTING CLASSES. 
SAMUEL. HENSON, 


277 (Zate 113a), STRAND, LONDON, W.C. 


GEOLOGY AND MINERALOGY. 
OHN TYM has ready for Sale, sity prices, j Educational Collections 





Rocks, and inerals, specially arranged illustrate the text- 
eas of ere Rao Geikie, Bonney, Colhns, avien 3 Skehchley, Dana, © 
Jukes, &c, Series of ens for School ped College Museums are 
supplied at very reaso post free. 

Postal Address Ao ON, A P SHEFFIELD. 





FIRST-CLASS AND THIRD-CLASS 


AWARDS 
AT SYDNEY EXHIBITION ‘ s 
For Collections for Teachers and Students, of 
MENERALS, €OSSILS, AND ROCKS 
Used with success by all Geological Science Teachers in the United King» 
dom. Single Specimens, Hammers, and all requisites, of 
JAMES R. GREGORY, 

Geologists’ Repository and Museum, 88, Charlotte Street, Fitzroy Square. 

New Lists of Collections, Apparatus, Rock Sections, &c., post free. 


EE CE Ee ee 
DIAMONDS AND OTHER PRECIOUS 


STONES. Scientific ivenas to GENUINENESS, PURITY, 
asd VALUE,—Bayce Waickr oc, Great Ryssell Street, Jandon. 


out Leptodora hyalina, Hyalos 
ext, lonla frepgosss, and Valvas 
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Sale yp Auction, 


Now ready, Vol. XIV., Part IV., price 6s. 
THE JOURNAL OF 


* Collectiomof BIM Skins formed by the iate Sictsmunp Rocker, Esq ANATOMY AND PHYSIOLQGY 


MR. J. C. STEVENS will Sell by Auction, 
at his Great, Rooms, 38, King Street, Covent Garden, on TUES- 


© DAY, August woth, at balt past I2 pakea a the Collection of BIRDS’ 
SRINS toe ipae ey the late S. RUCXER, Ex, compnsing Picked Speci- 
mens of Paradise, ‘Progans, Humming-Birds, and. all the 
choicest es of handsome and showy Birds. 


May be viewed afit o'clock the day y prior and momwg of Sale, and 


sa ° Catalogu 
e MUSEUMS AND COLLECTORS. 


Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &c., &e, 

DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
for sale Specimens of the above ; also Cut Precious Stones in all Colours. 


Precious Stones valued and bought. 
e g> FRITH STREET, SOHO, W. 


NEW PRICE LIST 
ELEMENTARY "COLLECTIONS 


FOSSILS, ROCKS, "AND MINERALS, 
APPARATUS, &c. 


POST FREE. 


THOMAS J. DOWNING, 
38, WHISKIN STREET, ST. QHN STREET ROAD, 








CLERKENSVE 
5mə 3 Bme 
ANNÉE ANNÉE 
. Parts. — 16, rue du Croissant. — Paris 


Revue spéciale populaire, illustrée, bi-mensuelle 
contenant 24 pages grand in-8° à deux colonnes, 

: formant chaque année un magnifique volume 

i de 400 pages orné de plus de 200 gravures. 
Rédacteur en chef: W. DE FONVIELLE 

ls Directeur: E. de Clisson 

| Envoi gratis de numéro spécimen sur demande 

: Un numéro '75 centimes 


Paris et Départements : Un an ...cccseseness o LI 
qbtranger. — Union postale : Un an. sssesscse 14 fr 


Tes Abonnements partent du 5 et da 2) de chague mous. 








On the rst of every Month, price Surpence 


THE ENTOMOLOGIST: 


AN ITLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jonn T. CARRINGTON, 
With the Assistance of 
Feregpericr Bonp, F Z S. | oun A, Powsr, M D. 
: Epward A, Fırcu. F.L.S. Jenez Wais, FL.S. 
F Bucuanan Wutrz, M 

Contains Articles by well-known Entomologi ae all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden, Notes on 
Habits, ‘Life-H jes; occurrence of Rarities, &c. ; there are monthly liste 
of ‘Duphcates and iderata. 

Numerous WOODCUT ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHQGRAPHED and CHROMO-LITHO~ 
GRAPHED PLATES. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE ENTOMOLOGIST’S MONTHLY 


° MAGAZINE. 


Price Sitpence, Monthly, 24 8vo, with occasional Illustrations. 
Conducted by J. W, DouGLAsS, cLacutan. F R. S.,E C Rys, F.ZS, 
and H T. Srainten, F.R S. 

‘Lhis Magurine, commenced in 1864, contains standard articles and notes 
Be a subiects c9 connected with Entomology, and especially on the Insects of 

o @ 

Subscrption—Six Shillings per Volume, post free. The volumes com# 
mence with the June number in year 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 


the entire se! dato; at the in d pricg of ros each; he succeeding 
vols. may be ely or t6gether, at 7s each. 
London : TORN VAN VOORST, r, Paternoster Row 


N.B. C ommunicanons, &e., ae sent to the Editors at the above 
address. 


NORMAL AND PATHOLO GICAL. 


CONDU 
Profs HUNMPHRY, TURNER, M ‘KENDRICK, & Dr CREIGHTON. 
Volume contains 3, plates sand numerous Woodcuts 


x. Rete Mirabile of Narwhal. orn Hs S Wilbon, MD. (Platese XXI. 
XXIII 


Coronary Veins of Stomach, By W. J Walsham, F.R.C.S. (Plate 
s of Sto ¥ J @ r 


Coronary * eins of Stomach. By Prof Turner. 
Eommnniradon between Aur-Bladder anc Cloaca in Hering. By F. 


» 


3 

4 

5 Curvatores Conve Muscles of Mao »By Prof. Af. Watson. 

6, Valvular Hæmatoma. By G. A. Gibson, M.B (Piate Kay) 

7 (Plate 
8 


Changes in Şpnal Co e afer Amputation of Limbs By. J. Dreschfeld, 


(Plate XX 
9 Morbid Anatomy of Peet Scaslatnal Nephrits By BC Waller, M.D. 
By J G. Nalsmyth, M.B. 


late XXVII.) 
ro tagonism of Opium and Belladonna 
xr Presence of Astragalo-Scaphoid Bone m Man, By R. J Anderaon, M.D. 
12. Modei of galing in Wounds under Antiseptic Dressngs By D. 
13. Remit) Movements of Fishes. By Prof M'‘Kendrick. (Plate 


4 Anatomy of the Porpoise. By G B. Howes. (Plate XXIX) 
’s Two Masks and S; from Islands near New Guinea By Prof. Turner. 


e ) 
16. Eft ct Anmsthetics on Pulmonary Circulanon By D. Newman, 


17. Method cf Preserving Colours of Tissues By H. Bendall. 
18. job aoarre m a Miyology ByJ J Macdonald Brown 

By Gibson 
Anatom ACMILLA & eee London and Cambridge. 


LA SEMAINE FRANCAISE: a Weekly 
Newspaper and Review in the French Language. Politics, Literature, 
Science, Art, Vaneties, Mater Pnes 3d., thro booksellers, and at 
the railway bookstalls fica, 37, Southampton Street, Strand, W.C. 

LA SEMAINE FRAN Fre, S Journal Française pour 
pen rae Politique, T eee Sciences, Aris, Variétés, Nouvelles 
et Notes. Un exemplaire la poste, 34d., en timbres poste Abome 
ment franco par la poite an an, Iss ad., sx mois, 73. 7d. Prix 3d., ches 
tous les libraires ot aux gares des chemins de fer. On s’abonne aux 
bureanx, 37, Southampton Street, Strand, C 

LA SEMAINE FRANÇAISE.— 
çaise’ has been brought out in London for the benefit of those English 

readers who may to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success."’—Grashic. 

LA SEMAINE FRANCAISE.—“ Tke numbers before 
us are full of good things. . It will be far better for most than any- 
one of the best papers published i in Paris itself. We aro much msg 
with the character of it, and believe it will bo bus hly valued ın 
many, households where French is cultivated. e printing ia very at 
dona. "Queen. 


Pathology of Macroglossia andaliygroma By R. Maguire 


Londres, 
—“ ‘La Semaine Fran- 


TERMS OF SUBSCRIPTION: — 
gue mouths see oe we ome æ 


on oe we r. +.. ~ 


Twelve os 
P.0.0, ‘payable, to T. SPANSWICK, at "King Street, € Covent Garden, W.C. 
Publi Office, 37, Southampton Street, Strand, W.C. © 


THE QUARTERLY REVIEW. + 


No. 299, is JUST PUBLISHED 
ONTENTS. 
L—THE FIRST LORD MINTO. 
Il —MIDDLESEX 
Wl. —THOMAS CHATTERTO 
V.—RECENT AND FUTURE ARCTIC VOYAGES 
V.—MARIE ANTOINETTE, 
VI —THE UNIVERSITIES AND TMEIR CRITICS. 
VII.—AROUND THE WORLD WITH GENERAL GRABI 
VII. -ST PAUL AN AND RENAN. 
IX.—WHIGS, RADICALS, AND CONSERVATIVES.” 
JOHN MURRAY, Albemarle Street 


“The leading Farmers paper." —Crare SEweELL Rezan, Esq, M.P. 
THE CHAMBER OF 
AGRICULT EA e JOURNAL 


AND FAR RONICLE 
(PRI 3d WEEKLY)® e e 
Phe representative organ of the Central and Provincial Chambers o 





Agriculture, groes fuller reports of the discussions and esdings of 
this extensive organisation than any other agncultural pa) It devotes 
special attention to the treatment of Agrictltural fe Parla? 

went, besides con ample Repprts of the LATEST LONDON and 


TTLE, HOP, PRO ‘par and other Markets, 
Dary, Herd ead Flock 
every blonday evqning in 


COUNTRY CORN, 
with Or Articles on Practical Farmin; ng, the 
News Horticulture, Ser &e It is diet 
time for the country posi 
Terms of Subscription, payable in adyance, post Tae: —s moths, 38. Ad; 
6 months, g ; 12 months, 15s 2d. 
Pubhshed ow. ; PICKERING, at, Arundel SeeMpStrand, London, WC. 
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‘ ZOOLOGICAL SOCIETY’S 


PUBLICATIONS. 
. Now Ready. 
PROCEEDINGS of the SCIENTIFIC MEETINGS of tho SOCIETY 


for 1880.—Part II., y coutetaing the Papers read at the Scientific Meo in 
March and April, 1880. With 18 Plates, mostly coloured, ras. ; with Plates 
3. 


uncolo 
TRANSACTIONS OF THE SOCIETY. 


Vol. WI., Part 2, price a4s., containing” the following Papers *— 
Dr. James Mune, Further Observations on the Manatee. With five 


re aed Parker: On the Intestinal Spiral-valve in the Genus Raia. 
wi two 


Mey be obtained at the Society’ a Office (1r, Hanover W.), at 
Messrs. Loncatans’, the Society's Publishers (Paternoster ow, E. C) or 
through any Boo Bookseller. 


Now ready, crown 8vo, &loth 10s 6d. 


SCIENCE a STRONGHOLD of BELIEF; 
or, Scientific and Common Sense Proofs of the Reasonableness of Re~ 
ligtous Belef, as based on a Plain and Candid Study of Nature and the 
oa The whole forming a general practical View of Belief and 

ositian to Modern Doubt and Infidelity. By R. B. PAINTER, 
MLD) F.R.CS, 
London : SAMPSON LOW, MARSTON, SEARLE, & RIVINGTON, 
Crown Buildings, 188, Fleet Street, E 





Now ready, complete {n One Volume, royal 8vo, cloth, with 59 Plates 
engraved on copper from the Author's Drawings, $3 10% 


A MONOGRAPHIC REVISION AND 
i SYNOPSIS 
OF THE 
TRICHOPTERA OF THE EUROPEAN FAUNA, 
By ROBERT McLACHLAN, F.RS., F.L.S., &e. 
JOHN VAN VOORST, 1, Paternoster Row. 


THE BREWERS’ GUARDIAN: 


A Fortnightly. Paper devoted to the Protection of Brewers’ Interests, 
censing, ‘al, and Parlamentary Matters. 
REVIEW oF THE MALT AND P TRADES; AND Wine AND SPRIT TRADE 








CORD. 

The iaf the Country Brewers. 
“ The Brewers’ Guardian ublished on evenings of every alternate 
‘Tuesday, and is the only j basen Fiat connected with brewing interests, 
Su tion, 16s. 6d. per from any quarter-day. 


Single Copies 1s. each. ‘Registered for t or ree at abroad. 
Offices—5, Bond Court Walbrook, London, E.C. 





Now ready, price 3s. 6d., Part X, of 
BRAIN: 
A QUARTERLY JOURNAT OF NEUROLOGY. 
IG eee M.D, PRS. J in 'CRICHTON-BROWNE, M.D., 


F.RS.E., D. F. RRIER, M.D. ap J. HUGHLINGS 
JACKSON aD BER OP 


Contents. 
OG the Fens aad Top Relations of the Corpus Striatum. B 
n the Form ns 
euor J. C. Dakon HES York). 7 
N us. By R P. Ogles 
On M Spasms known as My ceTendon-Reflex.” By A. Waller, M.B. 
On bt or Left-sided Spasm at the Onset of Epileptic Paroxysms, &e. 
By J. Hughlings-Jackson, M.D. F.R S 


Notes on Left-handedness By Wiliam W. land, M D. 
CarriıcaL Diczsts AND NorTIcEs oF Books: 
E ee as an Organ of Mind By John Charles Buckaill, 
M F. 
Lindsgy on M Ming in the Lower Animals, in Health and Disease. By F, 


M.B. 
Landousy ca on Paralysis in Acute Disease. By A de Watteville, MLA, 
Mickle on General Paralysis of the Insane. By J. C Buckmll. 


Gal Of mtieroeeghanio Idiocy. By A. R. U 
Tom 


rquhart, M.D. 
Case of Core our, By Arthur W. Fox, M.B., and Ernest Field, 


Pana or Brrrisx “wp FOREN 
Method of Preserving the Brain (Gia 


the $ the Wonoplacen 
Krucz on the Sus og tho Eonop 


Féré sur le Développement du Cerveau, &c. Amidon ona New Studye@f 
Cerebral bocalisation. By A Waller, M.B. 
© Visceral pig By J. Mitchell Bruce, M.D 


Jo 
Gionin). By By Allen Thomson, FRS 


Buzzard on Poin 

Piet sae the Gulstoniaa 

“On “the “Diseane called Sturd ea in Ee Relatio& to Cerebral 

Localisation. By Gegge T. 
T on Ag esiz from Co Lesions. ees on Diseases of the 
Amn! By D Ferrier.e 
g MA@MMILLAN & CO., London 
. e oe? 
e i R 

«a r > 


Now ready, post quarta, cloth gilt, 272 pages, Price 16s, . 


LIGHTWNENG 
CONDUCTORS: 


HISTORY, NATURE, AND | MODE OF APBLICAZION. 


By RICHARD ANDERSON, F.C.S., F GS, 
Member of the Society of Telegraph Engineers qybssoc, Inst. CE. 
With numerous aaa 
*“The book is one to $e commended tothe builders of or 
houses, to the Se al oad A paildme? 
Spires or towers, and to owners, constructors, or occupiers O: í 
Which, from thel thee à e 
“ The ee is Guay and sensibly written, and sufficiently masted and 
is the work of Hp pesto man who thoroughly understands what he 1s 
talking about.”"—7 Ae Academ: 


London: E. EF N. SPON, 46, Charing Cross, 
New York: 446, Broome treet. 188o. 


A PHYSICAL TREATISE on ELECTRI- 
CITY and MAGNETISM. By J. E. H. GORDON, B.A. Cambridge, 
Asastant-Secretary of the Bri ‘Association. a vols., demy 8yo, clotk 
extra, 368. 

í Perhaps tha best text-book ever donea” ”-Vauity Fair e 
SAMPSON LOW, MARSTON, SEARLE, & RIVINGTON, Crown 
Bulldings, 188, Fleet Street, London, E.C. 


THE “HANSA” 


Published since 2064, te Hambar is the only indepéndent professional 
exclusively to Maritime Objects. Essays, 
Pagie, Raios ray Sarin A Strict oye kept upon tho deve- 
ment of Maritime in every respect. Every second Sunday one 
Kumbet in papdeveerts at least ; Es frequent supplements and drawings. Su 
ers of the year furnished subsequently. 
or tects pend here mantha. Advertisements 4d a line, widely sees | by this this 
a Peeps Par Roe, for 3 6 12 aan Sa oes m ia 
g Meyer an amburg, eval ironed 
W. v, FREEDEN, ra Aenal xander Street, 
O E the 1st of every Month” 


NORTH BRITISH AGRICULTURIST 
is the onl: eee cite Journal in Scotland, and circulates extensively 
interested so aaaea of ntl BOn Fothionshite Beoiand 
interest: e ent of jan ou 
and tho Northern Counties of Englan ie = 

The AGRICULTURIST has elso & ah considerable circulation on the 














Continent of E America, Australia, and the Colonics. 
The AGRI TURIST. is published every Wednesday afternoon in 
me for the evening mails, and contains Ri of all the pnncipal British 


and Insh Markets of the week, besides Telegraphic Reports of those held 
on the day of publication. 
Tho Veterinary Department is edited by one of the leading Veterinarians 
in the country, and 1s invaluable to the breeder and feeder as a guide to the 
ot deniers and their treatment when labouring under disease, 
of Raglan the Bien) Apaiata Gotney of D ores oS 
En 9 ociety o: e] ig an 
Agricultural So Society of ees the Scottish Chamber of A 
and Asi the principal Agricultural Associations throughout Great 


teat addressing themselves to Farmers a better medium does 
not e: 
rae 3a. P post gid. pana Subscription, payable in advance, 14% 
igh Street, Edin 
ost Ok Orders payable to Charles Anderson, Jun., Edinburgh, 
ESTABLISHED %43. 


TRIMEN’S JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 





Prica rs, Sabecripion for One Year, ble in advance, PR 
Begin ad Sc NEWMAN, & CO., sh Hatton Garden, E. 


SWISS LAKE-DWELLINGS. 
MR. BRYCE-WRIGHT, at present on a tour through the 








Mammalian Brain. By H. | Swiss Lakes, will have the honour of offering for sale in a few 


days a 
e MAGNIFICENT COLLECTION OF IMPLEMENTS, 


tsin Tabes Dorsahe By J. sag Jackson, gntaining many unique Bronze and Stone Weapons. 
Lectures on Epilepsy. By 





BRYCE- WRIGHT, 
F-R G.S, &c, 
Mineralogist and Expert in Gems 'and Precious ‘Stones, 


90, GREAT RUSSELL goan LONDON, W.C. 
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SUBSCRIPTIONS TO NATURE 
` eary . . e b.e y.o 28 
alf-yearly . . 145, 6a, 
Quarterly . “9° 75. 6a, 


ê 
*To the Colenies, United States, the Continent, and 
all places within the Postal Union :— 


Yeafly,. . 2 1 1 we G08 64 
Bafets 11. Ded 

e. QugrtMy . . . O8. 

e Office’: 29, Bedford Street, Strand. 

THIN ‘GLASS FOR MICROSCOPIC 


rund eiged Sine, gr per onnes: Sa Squares 
oanting Materials and Oblects preps aa poder ay pe 
Sarre. rsx, High Street, Stoke A h 


NOTICE OF REMOVAL. 
JAMES HOW & CO., 
SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON ST., LONDON 


(Lars or 5, ST. Bring ST., AND 2, Foster LANE). 
HOW'S STUDENT'S MICROSCOPE. HOW'S MICROSCOPE LAMP, 
Rock Sections and other Objects for the Microscope. 


NOW READY; 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s, 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy bvo, 480 pp., [strated with 1,600 Woodcuts 
Most Complete and Cheapest List of Apparatus, 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C 


©. TISLEY & Co, 


- OPTICIANS, 
BROMPTON ROAD, 
(Close tò South Kensington Museum) 


- THE PHONEIDOSCOPE 


for O the Colonr- of Films under the 

An Instrument for beerving the Figures Liquid 

Belng a visible demonstration of the Vibratory and Molecular Motion of a 
a can Discs, tation, D 
The PRONEIDOSCOPE 3 Bottle of Solution, Descriptive 

pahe PHONED OSCOS T bon ian 6 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
e 8 C TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY, All Materials supplied for experi- 
mental purposes. 
Price Lists of Electrical and Acoustic Apparatus, Sa Drawings and 
Descrifgion of the Har monograph, Post Fres, sd. 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


“INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMRS. 
55, SIDMOUTH STREET, LONDON, W.C. 


R. C. ANDERSON’S PATENT GALVA- 
NIC BATTERIES, Powerful and Constant. On view, working the 








e 1732, S.W. 





Electri and our 18+ Spark Indliction Coil, dally from 3 p.m, 
Prices ind hi, and our binde eae 3 
DALE & areas? N, Manufactaring flectricians (Sole Makers), 
. 7 
e 
. * ees . 


NATURE E 


cix 





ADAM HILGER, 


Scientific Insirument Maker to the Royal Observatories 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, otsdam, & 6, C 
192, TOTTENHAM COURT 1 ROAD, "LONDON. 

ae Spar Prisms of great purity, from £2 ros, Automatic Table 
pectroscopes with 6 Prisma of T Iceland Spar an 
cig Telescope and Eye-pieces, at prices £75, 41 
Direct Vision Automatic Star S troscope, without tho uge of 
Prisma and bo decree Iceland Spar P, m, Quartz Lenses to Tel 
Eye-pleces, accurate Mecconierer y wi Improved Illuminating 


prce from £50. 
Price List 6 Penny Stamps. ° 


THOMAS D. RUSSELL’S 


NATURAL HI§TORY STORES, 
48, ESSEX STREET, STRAND, W.C. 
Foun tne Ga Zeke to inspect mi the Collections o£ Pritish and 
‘ore’ 
Mines, Foss Fossils, Rock S einer Hives ic Objects, &e ay 
Cabinets, Geologist’s e Glass ed Boxes, Card T; 
Tablets, Glass Slips, Micro- Thin ern Canada Marine Glue, an 
other requisites for for the Geol Geologist and Microscopist. 
Cataloguss Post Free. 


J. O R M E & Cc O. 
° (Late M. JACKSON & CO.) 
MANUFACTURERS AND IMPORTERS OF 


SCIENTIFIC APPARATUS 
AND 
CHEMICALS. 


SOLE AGENTS FOR HICKLEY’s PATENT TELEPHONES, 
Price 50s. per Pair, Cash with Order, 








Price Lists sent on receipt of Three Stamps for Postage. 
| 65, BARBICAN, LONDON, E.C. 
3 GOLD MEDAL, 
FRY S In Packets and Tins. Pure 
Cocoa only, with the supor- 
“Tf properly , there is no nicer ee 
Sas haar Babee ass EA TRACT 
STEINHEIL’S 
“APLANATISOHE LOUPEN” 


For Trade Terms inclose Business Card. 
PARIS EXHIBITION. 
COCOA fiuous oll ex 
J. 8. FRY & SONS, Bristol and London. 
NEW COMBINED ACHROMATIC TRIPLET 


MAGNIFYING LENSES, e 


MOUNTED FOR THE POCKET, 

These Lenses are constructed so as to be used at a groat Focal Distancë from 
the Object, and they give marvellous definition over the whole field. 
LINEAR MAGNIFYING POWERS, 5}, 8, 12, 16, amp 24 TIMES. 
Prices, 18s. for first-mentioned Power, and 15s. each the four last, 
Pergost, Sixpence extra. 

Norn.—For all Microscopic Examinations they are found to be the most 
perfect Pocket Lenses extant. 

Sols Agents— e 


MURRAY & HEATH, 69, Jermyn Street, London. W. 


ELECTRICAL and SCIENTIFIC APPA- 
RATUS,—Telephone Transmitters, Coils, and Carbons, Indu 
Coils, and New Pattern Vacuum Tubes. Electric Bells and aes 
of improved Style. Constant Manganese Batteries pinned Wi en 

Carbons, and all materials Microscopic, i begeerancs C aa Opti 

Materials Complete Illustrated 

SoLE MAKERS OF ANDER s eA BATTERIES. 


DALE & CRAMPTON, Magpfacturing ] Efectricigns, 4, Little Britains 


eo 
“CHALLENGER” EXPEDITION, 
* MICROSCOPIC PREPARATIONS FROM, 
Per Sir Wrvittz Tzombton. 
gs gorrectly marked, Lat , Long., D &c , in Box 
a4 Tavested Preparations nding Anatorsy of tho Monkey, in 
aS hadot T GEN T NORMAN, x78, | City Road, E.C.eaboit roo yards 


of + 
A large variety of Specimens i in all Branches of r Mroscopy. 
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PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


















































New List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with @erms of Hire. Post free. 
Complete Sets of Physical Apparatus for Science Primers and all the Physical ‘Lext-books in use in and Colleges. Ld . 
Simens and aa cy iret nanan aoa ran Art Depart ts’ Requirements in the Secti f Light, Heat, Sound, and Electricity. 
as en ents in the ons o! A und, an A 
o Signals for Hours, Hotels, eo, Colliery Signals, Lightning Conductors, Gower and other Patent TeMphonts. E 
. 
. EDWARD PATERSON ,. . 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, bs 
` 76, LITLE BRITAIN, E.C, LONDON. STEAM WORKS—GRAY’S INN ROAD. 
Ilustvated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. Dutto, Electric Signals, art 2, post ff tt, Stampa 
® 
s W. LADD & CO, ’ . . 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
(By Appointment to the Royal Institution of Great Britain), 
ir AND 12, BEAK STREET, REGENT STREET, W. 
IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates, Immediately avulable in any condition ot theatumsphere. 
LADD’S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use. 
Physical Apparatus of every Description. 
ILLUSTRATED CATALOGUE, SIXPENCE, 
2 = = 
SWIFT & SON 5 feo THE SCIOPTICON 
OPTIC S 3 i. CATALOGUES FREE. 
- THE SCIOPTICON COMPANY, 
e Messrs. SWIFT’S CHALLENGE 157) 
BINOCULAR & MONOCULAR 
MICROSCOPE in Cabinet, from GREAT 
£14 to £18 12s, 
Wh Just published, a Pamphlet to the Un- PORTLAND 
imitated, With Instructions Bow hea 
ya M test its 
Maana Oualines, Er > cone STREET, 
3” Catalogue fully Illustrated for 3 Stamps LNA 
— ae T. LONDON, W. 
UNIVERSITY i 
== OPTICAL WORKS, FLETGHER’S 
UNIVERSITY STREET, 
verny REET | SOLID FLAME BURNER 
Wul wi : £ ‘ 
DO LLO N D, hunatepit of ead a a ES a small tin saucepan, or melt half a 
t It 
1, Ludgate Hill, St. Paul’s Churchyard. ee r o i F a gallon of 
ESTABLISHED 3750 minutes, and melt 6 Ibs of 
Manufacturer of Astronomical and Terrestrial lead or solder ın an iron ladle in 
TELESCOPES. seven munutes: 
“EDUCATIONAL” ASTRONOMICAL $ : 
THE “ED PONNE e Price i arena faa Nickel 
With ganch clear aperture, Completo, £7 178. 6d. Pp » 08 
N.B —These Telescopes have been introduced to meet the Complete List of Gas FURNACES 
wants of those wishing to e Instruments of excellent | forall purposes, Hotand Cold Blast 
quality optically, while the exterfor 1s sound and good, with- Browrires, Automatic, Foot, and 
out the cost of high finish, e Hand BLOWING APPARATUS, IN- 
The New Short-length Mercurial Barometer and Thermo- STANTANEOUS WATER HEATERS, 
meter combined, price 15s., particulars of which will be &c. Price 3d. t free, with re- 
@sent post on application. print of Mr Fletcher's paper on 
MICROSCOPES and | Laboratoiy Work, to winch was 
which was 
BALANCES as made by an awarded the Silver Medal of the Society of Arts.’ 
W. STONE, THOMA® PLETCHER, 
44, Gloucester Street, Holborn 
(Late Maker to an eminent firm), are the 4 & 6, MUSEUM STREET, WARRINGTON. 
b d cheapest. Try his Bo 
PNA Arar RR Oe OTHE ZOOLOGIST: 
Á * OF 405 E : ° 
males, “ites Lengel Balances A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Senes, Edited by J. E faxrnva, F LS, F.ZS., Member of the 
= muth Union ; contains— 
THIS Original articles by well-known naturalists in every branch of roology, 
° habits of animals; arrival and departure of migratory birds; occurrence 
A |} MEDICINE Sof rare birds; distribution and migration of British fresh-water fish; new 
SF oat ey T ater E or rare marine fish z local Bi cots tarts cot belie oF the oe feh 
7 llusca, remar! e ‘ 
ts a Ogrtain Cure for all Disorder; of the LIVEE, STOMACH other matters of general int ast to those, wi delight do patoral Bior, 
. Ri i i 
AND BOWEL, 2° Groot? PURIFIER of the BLOOD; a | Reports of the Linean, ZooloBical, and Uniomological Santer. Revie» 
Powerful Infigora of the System, in cases of WEAKNESS | journals of important and in ing articles in various branches of zoology. 
2ND Epes 1 ja unequalled, in gremale Complaints There are occasional, woodeute, gr ne e ts 
, . 
a ° e rú . 
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Messrs. MACMILLAN & Cos PRIMERS. — 


UP WARDS QF ONE MILLION OF THESE PRIMERS HAVE BEEN SOLD. e 


> e. SCIENCE PRIMERS. : : 


e’, ° ‘UNDER THE JOINT EDITORSHIP OF es ° 


® 
* PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART.’ 


In 18mo, cloth, with Illustrations, price Is. each. © 


INTRODUCTORY PRIMER. By Professor Huxuey, F.R.S. 


CHEMISTRY. By H. E. Roscoz, {| PHYSIOLOGY. By MicnazL Foster, 
F.R.S., Professor of Chemistry, Owens College, Man- M.D., F.R.S. 
eno icra ASTRONOMY. By J. N. Lockyer, 
PHYSICS. By Batrour STEWART, F.R.S. 
F.R.S., Professor of Natural mak hy, Owens Coll 
Manchester. With Questions peg. Fa a 55 ay. Sır J. D. Hooxzr, 


GEOLOGY. By Arcurparp Ger, | LOGIC. By Srantey Jevons, ‘LL.D, 


F.R.S., Professor of Geology, Edinburgh. PRS S., Professor of Political Economy, University College, 
PHYSICAL GEOGRAPHY. By Prof. POLITICAL ECONOMY. By Prof, 
ee F.R.S. With een: JEVONS, F.R.S. 


*,* Others in preparation. 


HISTORY AND LITERATURE PRIMERS. 


EDITED BY 


JOHN RICHARD GREEN, 
AUTHOR OF “A SHORT HISTORY OF THE ENGLISH PEOPLE? 


In 18mo, cloth, price 1s, each. 


“HOMER. By the Right Hon. W. E. {| CLASSICAL GEOGRAPHY. By H. 
GLADSTONE, M.P, F. TOZER, M.A. 


GEOGRAPHY. By GerorGE Grove 
ENCE GRAMMAR. By the Rev. ec. we 


° : CHILDREN’S TREASURY of LYRI 
ROME. By the Rev. M. CREIGHTON, iI, POETRY. By F, T. ep eed "In Two 
é M.A. -With Maps. Parts, each, Is. œ 


GREECE. By C. A. Fyrre, M.A. With | SHAKSPERE. By Prof. DowDEN. 
< Maps . 


PHILOLOGY. By J. Pene, MA. 
ENGLISH LITERATURE. By the: 


Rey, STOPFORD BROOKE@ M.A. CREE iA, LITERATURE. By Prof, 
EUROPE. By E. A. Freeman, D.C.L., | ENGLI H GRAMMAR EXERCISES. 
«e LL.D., M.A. With Maps. By R. ae LL.D.gand H. C.'BOWEN, M.A. 
GREEK ANTIQUITIES. | By J. P.| ENGLISH COMPOS[TION. Ea Pof ° 
MAHAFFY, M.A.  IIlustraftd e| ° NICHOL, 
ROMAN oe By Profg| FRANCE, By Sema M. ° Yonot ` 
A. S. WILKINS. lustrated. With Maps. - . . 
. aa e *% Others in preparation. . 
MACMILLAN &.CO., BEDFORD STREET, STRAND, ET 
* e -à . ees 7 Z 7 
° bd e° a 
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> STANDARD AND OBSERVATORY TIMEKEEPERS, 


fey Noe MANUFACTURED BY E. DENT & 00. “ahs 


G Guin 
Standard Clock, suitable for Private Residences in ion Standard Observatory Clock, of the E con- 
e o n or Public Institutions, beating seconds and struction, with barometric compensation, Gm. è . 360 * 
ht days with once winding ; in carved and (a) The same, with Sir Geo. Airy’s esctpemsnt . «. 1700 
ecorated oak o1 mahogany cae... fom 35 (6) The same, with M Leverrier’s electrical contact - 
(a) The ‘same, but going one moat with once system... 7 - 200 
winding e o fom 40| The New Standard Clock he srinary standard tis of 
7 eY ZN the United Kingdom) of t oy servalo: eenwich, was 
Standard Observatory Moan Timo Clock 60 constructed by E. Dent & Co., and precisely spular instruments 
(a) The same, but furnished with electrical contact are now being made jor the ‘Royal Observatories of Spain and 
apparatus with eccentric screw adjustments for Belgium. Standard Clocks of las refined cortstruction for the Ob- 
dropping a time bal or ee aed servatories of Edinburgh (Royal), Dunsink (Royal uy poore 
signals 92 | (University), Pulkowa (Russian impor) Genes 
Standard Observatory Sidereal Clook .. .. 80 Suta) i at, ORY ON OER G colonia Kane fan 
{a) The same, but furnished with electrical contact f a 
apparatus with fine vertical and horizontal screw Galvanio lo Chronographle Apparatus, 4 oth i = ae 
adjustments for transmitting seconds, currents a eee Ke .. from 120 
for controlling Other: clocks, &e. 95 | The Great Galvanic Chronograph of the Royal Observatory, 
(2) The same, but arranged to omit the current a Greenwich, and the still more powerful Apparatus fa the Royal 
every cath second, for pricking on chronograph Observatory, Brussels, and other smaller ones for other Observa- 
barrel, ws a sue sas we 07 | tories were constructed by E. Dent & Co, 





E. DENT & CO, 
WATCH, CLOCK, AND CHRONOMETHR MAKERS, 


61, STRAND, & 34, ROYAL EXCHANGE. FACTORY, GERARD STREET, LONDON. 


CHEMICAL APPARATUS—SCIENTIFIC INSTRUMENTS. 


Apparatus for the Analysis of Water according to Professors Frankland and Bischof. 


BUNSEN’S MODIFIED FILTER PUMPS, from 10s. 8d. to 67s. 


ELEOTRIC LAMPS FROM 35s. UPWAROS, AND BATTERY OF 40 QUART BUNSEN’S CELLS FOR SAME AT £8. 
GEISSLER’S TUBES. 


Catalogues and Illustrations will be sent gratuitously. A Liberal Discount allowed to Wholesale Buyers. 
- WHOLESALE IMPORTERS asp MANUFACTURERS, 


AUG. BEL and CO, 


Sole Agents Sor Grenet's Batteries, and Contractors to the Government. 


34, Maiden Lane, Southampton. St., Strand, W.0- 
CAILLETET’'S ARPARATUS FOR LIQUEFACTION OF GASES. 


For the convenience of Teachers and Students at the South K. Classes, the Science and Art Department has authorized us to keep a stock in 
the store-room, first floor of the building, where the different sots and other articles are always ready for delivery. 


MICROSCOPIC SPECIALITYES. 


















Sets of Apparatus as 
required by the Govern- 
ment Schools always 
ready and kept ingtock. 








Seges TS GM tee Gee Series V.—a4 Preparations from the „Frog, in 
: 220 2 2 0 
„n .—24P hysiological ae iea 220 | » VI.—24 Surgical Pathological Preparations 2 2 0 
ší T —24 Ed&cational 22 0 ¥ ae Diatomacese (selected)... ... 210 0 
” IV.—48 Physiological ” 440 ” B.—24 ” (very rare) e II 6 
Pathological and Physiological IEM in great and salen ad eee variety, and of most valuable descriptions. 15s. to 
Ze 
ra 
2 : Descriptive Lists and pe papiculars on application to 
e 
` S ARTHUR ©. COLE & SON, : 
ST. were HOUSE, OXFORD GARDENS, NOTTING HILL, “LONDON, “W. 
Pd LATE OF 62, ST. DOMINGO VALE, EVERTON, LIVERPOOK. ó . 
Printed by ReCiay, Sons, AND, TAYLORS at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
z MACMILLAN AND Cbe at the Office, 29 and 30, Bedford Stre a Covent Garden.—Tuurapay, August 5, 1880. ., 
f . e oe 
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ST. BARTHOLOMEW’ S HOSPITAL 
AND COLLEGE. 
OPEN SCHOLARSHIPS. 

Three SCHOLARSHIPS are offered for Open Competition at St Bar- 
tholomew's Hospi The Examinatiog will begin September 27th. 

x. A Scho! p of the value of £130, open to Candidates under twenty- 
five years of age, and who have not entered at any Metropolitan Medical 
School. Subjects of Examination—Botany, Chemistry, Physics, Zoology 

a. A Scholarship of the value of £130, open to es under twenty 
years of age The other conditions and subjects are the same as the above. 

3 The Jeaffreson Exhibition (value £50) open to Candidates who have 
not ent at any Me litan Medical oL Subjects—-Mathematics 
and Latin, and any two following lan at the option of the Cande 
dates :—Greek, French, German. e successful Candidates will be 
required to enter at St. Bartholomew's Hospital. 

4. Preliminary Scientific Exhibition —On October arst there will be an 
Examination (limited to Students of the Hospatal of Jess than six months’ 
standing) for the above Exhibition, value £50. The subjects are „those of 
the P. Scientific Examination of the London Unrversity 

The su Candidates for the above Four Scholarships are eligible in 

ceeeding for the Scholarships of the School, viz 1—First year, three 
) $20, Second year (t) £50; Third and Fourth year (1) 
30, and for the se prizes 
or er particulars application may be made personally or by letter to 
me WARDEN of the College, The College, St olomew’s Hospital, 


s 
ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, S.E. 
The WINTER SESSION x will commence on October x, when an 
` Introductory Address will be dehvered by W. M. Orp, M.D , Dean of the 
School, at 3 p.m.” Two entrance Science Scholarships of £100 and £60, 
Students, will be offered for competition in the first week 
e subjects of the examination will be Chemwtry and Ph i 
with either Botany or Zoology, at the option of Candidates. Special 
are held throughout the year for the Matriculation, Preliminary, Scientific, 
and rt M B, ination of the University of London. Several Medical 
Practitioners in thp neighbourhood receive Students for reaidence and 
gupervision, and a register of inspected and approved lodgings ıs kept in the 
Secretary's 


ce. 
Prospectus and all particulara be, obtained from the Secretary, 
Dr. GILLESPIE. “r o W. M. ORD, M D., Dean. 


THE MIDDLESEX HOSPITAL. 

The WINTER SESSION will open on MONDAY, October 4th, with 
the Distribution of Prizes in the new Lecture Theatre. ‘The Medical 
School, whieh is now being conmderably enlarged, provides the most com- 

leta means for the education of Students preparing for the University of 
London, the Colleges of Physicians and Syrgeons, and the other Licensing 
Bodies. 

Two Entrance Scholarships of the annual value of £as and £20 per 
annum, tenable for two years, will be competed for on October 1st and and. 

F information may be obtained from the Dean or the Remden 
Medical Officer at the Hospital. ANDREW CLARK, Dean. 


-The CHEMISTRY, LECBURER at Clifton 
College will want an ASSISTANT in September.—For further particu- 
lars apply, with references, to W, A. SHENSTONE, Easterly, Wells, 
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DEFECTIVE VISION, 


EITHER NATURAL OR CAUSED BY. DISEASE. 





Mr. John Browning begs to state that he has for years been 
honoured with the recommendation of our leading oculists for 


supplying Spectacles, Eye-Glasses, and Binoculars for all pecu- 


| lianties of vision, 


Mr. Browning can work lenses for special cases and make 
special frames when required at twenty-four hours notice. 


PRICE OF SPECTACLES FROM 4s. 6d. PER PAIR. 


JOHN BROWNING, 


Optical and Physical Instrument Maker to H.M. Government, 
the Royal Soctety, the Royal Observatories of Greenwich and 
Edinburgh, and the Observatories of Kew, Catmbridge, 
Durham, Utrecht, Melbourne, &c., &. 


`- 63, STRAND, LONDON, W.C. - 
FACTORY—SOUTHAMPTON STREET, LONDON, W,C. 
ESTABLISHED MORE THAN 100 YEARS. 
KINDERGARTEN TRAINING 
. COLLEGE, 
31, TAVISTOCK PLACE, LQNDON, W.C. 


Fe te Pr Soper gs rember zé ee ae 
‘or the Prospectus and Form of En a) to D n bliss 
HART, 86, Hamilton Terrace, London, NW. Pey EE 


UNIVERSITY COLLEGE, LONDON. 
DEPARTMENT OF APPLIED SCIENCE AND TECHNOLOGY. 
Engineering and M: 


echanical Techoqjogy, —Prof. Alex B. W. KENNEDY, 
M Inst. CE Ing. ALE- 
Chemical Technology.—igof. Carre? Grapa y D.Sc, FIC o 


aan RES commence October 6th, and Practical Work jn Engineering 

and Chemical Laboratories at the same date. 

Prospectuses may be obtained from the College, Gower Strek, W.C. e 
se 


TALFOURD ELY, M:A., Secretary 


Rev. W. TUCKWELL, late Head Master of 


unton College School, and Feller, of New College, Oxfordptakes a 
FEW BOYS AS PUPILS. Prepaiftion for the Cayil Sacvico and the 











Oxford and Cambridge Certificate.—Address, Stock¥ongRectory, near 
Rugby. ma $ 
Gee 8 -. 
. i : > 
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TELESCOPE. 
A 2}-inca ACHROMATIC PORTABLE TELESCOPE, by J. STEWARD, 


413 pe 
ThreeePowers, 30, Şi ‘Astronomical Eyepiece and Sun-Glass, Brass 
Stand, Leather Case ond ling, fitted in Mahogany Cabinet. 


TO BE 8EEN AT 
. E. WHEELER'S, 
48, TOLLINGTON ROAD, HOLLOWAY, N. 


BRITISH ASSOCIATION 
FOR JHE 

: ADVANCEMENT OF SCIENCE, 

EMARLE STREET, LONDON, W. 


The neti AN ANNUAL GENERAL MEETING will be held at 
ANSEA, commencing on i WEDNESDAY, August 25. 


ANDREW CROMBIE RAMSAY hee LL.D.. F.R S., V.P.GS, 

Director-General of the Geological Survey of mho ue Kingdom and of 
the Museum of Practical Geol 

NOTICE TO CONTRIBUTORS OF MEMO Authors are re» 
minded that, under an arran ent dating from 1871, the acceptance of 
Sa ETOR on w. are to bo read, are now, as as 
possible, determined by mmuttees for the several Sections 
before, a beginning of the M. Pe vain theefors, doing fest neces- 
amn a in ler to give an opportunity to the mmittees of doing tice to 
the s¢veral Communications, that each Author should pr an Abstract 
of his Memoir, of a length suitable for insertion in the pu lished Transac- 
tions of the Association, and the Council request that he will send it, together 
with the, original Memoir, by book- 
thus :—* Se es, British 
London, w~ For Section...» s.” Authors who comply with 
this request, and whose Papers coepted, will be furnished 2¢/ore the 
Meeting with printed copies of their Reports or Abstracts. If it should be 
inconvenient to the Author that his Paper should be read on any particular 
days, he is requested to send information thereof to the SECRETARIES in a 
se note. 

eports on the Progress of Science, and of Researches instrusted to 

individuals or Committees, must be oi a to the AssisTANT-SECRE- 
TARY, for presentation to the O ttees, accompanied by & 
statement whether the Author will be pelo at the Annual Meeting. 

No Report, Paper, or Abstract can be inserted in the Report of the 
Association unless it is in the Ai Ol ’s hands before the conclu- 
sion of the Meeting. . E. H. GORDON, Assistant-Secretary, 


TO BE ETE EQUATORIAL 


TELESCOPE by Dollond; 23 object, clear aperture with perfect 
definition ; Eyepi 40, 7%, 110, 165; brass mounting Universal; 
strong Tripod Stan .and accessories Price £35.—Address W., 
NATURE Office. 


ROYAL POLYTECHNIC.—CLASSES for 


the preparation of Students for University Examinations, under the 
direction of EDWARD ae ae D.Sc, F.LS. pase Doi 
versity Matriculation, 1st ani Scientific -> 
Botany, Physiology, Chemistry. All the oro a, practical. 


EAGLE INSURANCE COMPANY, 
79, PALL MALL. 
Peat rvs ONLY. ESTABLISHED 1807. 
Accumulated 


oe ae 2 
p Aia Scene Cai oF ‘more than — Sae 

, and Forms may be had at the Office, na Boas aay 

enei 


Agats , post free. 
z EORGE HUMPHREYS, Actuary and Secretary. 


FIRST-CLASS AND THIRD-CLASS 


AWARDS 
AT SYDNEY EXHIBITION 
For Collections for Teachers and Students, of 
MINERALS, FOSSILS, AND ROCKS 
Used with success all Geological Science Teachers in the United King- 
dom. Singlo Specimens, Hammers, and all requisites, of 
JAMES R. GREGORY, 
Geologs’ Repository and Museum, 88, Charlotte Street, Fitzroy Square. 
New LBs of Collections, Apparatus, Rock Sections, &c., post free. 


GEOLOGY AND MINERALOGY. 


TYM bra n ready for for Sale, at low prices, Educational Collections 

Fossils, Rocks, and Minerals, specially arranged to ulustrate the t text- 
Pooks of Lyell, Geikie, Bonney, Ccllins, Davies, Skertchley, Dana, Pi 

Jukes, &c. Series of S Aish ool and College Musenms ire ako 


supplied at reasona la ri: es 
i Postal CAST Groth P SHEFFIELD. 
IAMONDS IN MATRIX. . 
RGN OLD, Diamond = Oriental Stone Cutter and Dealer, has 
Yor sale Specimens of the above ; also Cut Precious Stones in all C8lours. 
ous Stones valged and bought. 
iz, FRITH STREET, SOHO, W. eè 


DS ANDe OTHER PRECIONS 


ScRntific opinion given as to GENUINENESS, PURITY, 
Bry WRIGET, go, Great Russell Street, London. 








n, 22, Albemarle Street, 











DIAM 


STONE 
and VAS 
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e-post, on or before July 24, addressed, 
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LIVING SPECIMENS FOR JME MICROSCOPE. 


THOMAS BOLTON, MICROSCOPIST’S and NATURALIST’S 
STUDIO, 17, ANNSTREET, BIRMINGHAMS 
T. B. has last week sent to his subscribers Areata Sena, with 
drawing Radibergensty: Arzulu Jo sent, irdi perati EE a 
da; Kakibergensis, Argulus fo idis, G 
eekly announcements will be made a this place ne | organisms É. 


is supplying. a 
Specimen Tube, One Shilling, post- -free, 
Twenty-six Tubes in course of Six Months for Subscription of £1 18. 





Price List of Specimfns on applications with stamped envelape. 
Portfolio of Drawings, No. 3, One Shilling. b 
NEW PRICE LIST, ° 


ELEMENTARY COLLECTIONS 


FOSSILS, ROCKS, AND MINERALS, 
APPARATUS, &e, 


POST FREE. 


THOMAS J. DOWNING, ' 


38, WHISKIN STREET, ST. JOHN eee ROAD, 
CLERKENWELL. 


MINERALOGY AND GEOLOGY, 
FINE SPECIMENS OF 


PHOSGENITE AND CRYSTALLISED 
ULLMANNITE, Sardinia; also 


CRYSTALLISED CALEDONITE, LANARKITE, 
ANGLESITE, and LEADHILLITE, Scotland ; 


EUXENITE, ENSTATITE, CYPRINE, Norway; 
GREEN WAVELLITE, BROOKITE, 
PECTOLITE, America, 

COLLECTIONS FORSTUDENTS, from £a os. 
COTEECTIONS FOR BEGINNERS, from 4s. 

BLOWPIPE CASES AND APPARATUS 
PRIVATE PESSONS a AND D EVENING CLASSES. 


SAMUEL HENSON, 
277 (Late 1132), STRAND, LONDON, W.C. 





GEOLOGY OF WEYMOUTH AND 


PORTLAND, 


With Fiourss, Secrions, Coast Views, and Nores on the NATURAL. 
History of the Coast. 34, 6a. 
Or with GgorocicaL ‘Mar, 52, post free. 


By R. DAMON, F.G.S., Weymouth. 


ALSO, 
New and greatly Enlarged Edition of ATLAS to the above. Price 6s. 


NORTH BRITISH AGRICULTURIST 
B ae an on Agicu cultural Journal in Scotland, and circulates extengt 
re, Factors, Farmers, Farm AN 
Propnetors, Factors, Fi F: d 
oad in the management of landed property throughout Scotland 
and the Northern Counties of Englan 
The AGRICULTURIST has also a mee, considerable circulation on the 
Contineni q of Europe, America, Australia, and the Colonies. 
PPURIST is peblished every Wednesday 
of all the oY ee British 
Ayraphic Repons of those held 








iy Spa mails, and contains Rej 
and Irish Markets Se the week, besides To! 


Serge and their treatment when Hecke under disease. 
aia Agnicultural Society 


land 
For Advertisers addressing thegnselaes to Farmers a better medium does 


not exist, 
Free 3a. post zła. Annual Subscription, payable i in advance, 144. 
I7, Bape Street, Edm 
erage Orders payable to roe es Anderson, Jun., Edinburgh, 
ESTABLISHED 1843. ° 





pe 
THE “HANSA” 

Published in Hamburg, is the only independent professional 

be in A acai e] edicated laeval to Marinme Objects. Essays, 

tiques, Reviews, Ro 5 ad ao Strict eye kept upon the deve- 

ment of Maritime respect. prey second guneey o one 

umber in gto at legst , sent aio su; ments an wings u ion 
ae an A ; preceding bess E the ay. furnished subsequently, 


a, line, widely spread by, tlus 
mont! in 


or Ewel va months. Advertise: ementa 4d 


considerable Abataniene for- E É 


sertign, 
poper Aug. Meyer and Dieckm Hasty, Alterwall, 28. Edited by 
W. v, Freepen, M.R., Hamburg, enade Street, 8., 
On the zst of eriy Month. i 
» 
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Now ready, price gs. @2., Part X. of 
BRAIN: 
A QUARTERLY JOURNAL OF NEUROLOGY. 


EDITED 
d. C BUCKNILL, M.D, ER S, E 'ČRICHTON-BROWNE, M.D, 


F.RS.E., D. FERRI Ely HUGHLINGS- 
. e, JACKSON, rD. PROP 
Contents, 
ORIGINAL CLES it 
On the F and T hotl Relations of the Corpus Striatum. By 
Professor J. pots a i York). 
Nystagmus, 
E ok pari oe St oe Knnn a as á‘ Tendon-Reflex® By A. Waller, M.B. 
7 n ight reboot Spam 2 the He paiet of Epileptic Paroxysms, &c. 
y ughlings-Jackson, M 
Notts on Left-handedness. Ay Dau W. Ireland, M D. 


Critica, Dforsrs anp Notices or Booxs:— 
Bastian on the Brain as an Organ of Mind. By John Charles Bucknill, 
M.D., F R.S. aa 
Y 


Lindsay on Mind i in the Lower Animals, in Health and Disease. 
L Benham, M.B, 
Tangon on Paralysis in Acute Disease. By A. de Watteville, M.A , 
Mickle on General Baralysis of the Insane. ` By J. C Bucknill 
CLINICAL CASES 


Case of My phalic Idiocy. By A R. Urquhart, M D. 
Oe creer opie tain By Arthur W. Fox, M.B., and Ernest Field, 


Aas tacs OF BRITISH AND FOREIGN JOURNALS :— 
Method of Preserving the Brain (Giacomini) By Allen Thomson, F R.S 
ee on tho Sulci of the Zonoplacental Mammalian Brain. By H. 

iner. : 
Féré prde le Développement du Cerveau, &c. Amidon on a Now Study of 
Cerebral Localisation By A Waller, M.B. 

Visceral Neurology. By J. Mitchell Bruce, M D. 
Buzzard on certain Points in Tabes Dorsalis By Je Hughlings-Jackson 
arse ef the Gulstonian Lectures on Epilepsy. By W R. Gowers, 


M.D. 
On the Disease called Sturdy in Sheep, Peal a aon to Cerebral 


Localisation By George T Beatson, 3 
Tripier on Anesthesia from Cortical Lesions. Sommer on D.seases of the 
omu Ammons By D Ferrier. 


MACMILLAN & CO., London. 





Now ready, Vol. XIV., Part IV., price 6s. 
THE JOURNAL OF 
ANATOMY AND PHYSIOLOGY 
NORMAL AND ee OLOGICAL 


Profs. HUMPHRY, TURNER, A RENDRICK, & Dr. CREIGHTON. 
This Volume contains go Plar Ang numerous Woodcuts 


- Cont 
x. Rete ae of Narwhal, By i S. Wilson, M.D. (Plates XXI. 
a, nA Veins of Stomach. By W. J. Walsham, F.R.C.S. (Plato 


Prof. Turner 


Coro! eins of Stomach. 
z mea er and Cloaca in Herring. By F. 


4 Communication between Aur-B. 
ett. 

Curvatores Coccygis Muscles of Man. By Prof. M. Watson. 

Valvular Hematoma. By G. A. Gibson, M.B. (Plate XXY) 

Pa) of Macroglossia and Hygroma By R. Maguire. (Plate 


in Spinal Cord after Amputation of Limba. By. J. Dreschfeld, 
“(late XXVI.) 
Makia “Anatomy of Post-Scarlatinal Nephritis By B.C Waller, M.D. 
late XX VII.) 
tagoniam of Opium and Belladonna. By J. G Naismyth, M.B. 
» Presence of Astragalo-Scaphoid Bone m Man, By R. J. Anderson, M. D. 
. ent of E Healing in Mounds under Antiseptic Dressings By 
Movements OF Fishes. By Prof. M‘Kendnck. (Plate 


Porpoise. G. B. Howes. (Plate XXIX.) 
Two Masks and l from ARSE near New Guinea By Prof. Turner. 
Plate XXX. 


. Effect of ree on Pulmonary Circulation By D. Newman, 


M.B. 
. Method of Preserving Colonts of Tissues. By H. Bendall. 
J. Macdonald 


. Variations ın Myology By Brown. 
- Anatomical Notices. By G A. Gibso 


MACMILLAN & CO., Lo and Cambridge. 


a 
THE ENTOMOLOGIST’S MONTHLY 


. MAGAZINE. 
Price Sixpence, Mon es 8vo, with occasiogal Illustrations. 
rY W, Bowater foLacran, FES 3 E. C. Ryg, F.Z.S. 
H, T. Srarygon, F 


5 
6, 
7 
8 


R 
Gi +) 
Anatomy of the 


Liis Megusine agazine, a ih 1864, comtans. pe M atudes and and note 
onal ue estes o connected with Entomology, and y on 
6 Dn 


Subscrption—Six Shullings ere post free. The volumes com 

ny iT to V. rongy baun cloth) 1 bo obtained by purchasers of 
ol to V. (strong in may oo ol 

tho entire sq to date, at Z the Aerea pre oE zo Ias. each; he succeeding 


vols. may be had separately orto at 
London TOUN VAN ora aaa or x, Paternoster Row. 
N.B.—Commun:canons, &e., An aali be sent to the Editors at the above 
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New publishing, in Crown 8yo Price as. 6d. each. 


“ENGLISH MEN OF LETTERS. 


Edited by JOHN MORLEY. 
x =” Upwards of 100,000 Vola. of this series have been sold. 


BYRON. By Pror, Jons Nicuot. Cr. 8y0. 25. 6d. 


POPE. By LESLIE STEPHEN. Crown 8vo. zs. 6d. 

“The writer’s eminent qualities asa critic, lus judgment, his wit, his 
abundant knowledge of eghteenth-oegtury literature, and his keen enjoy 
Rent of hi form, have equipped handsomely for the task he has 
undertaken.” “St, Sames's Gazette. 


COWPER By GoLDwIN Smitu. Crown 8vo. 


CHAUCER. By Prof, eA. W. Warp. Crown 


Bro, 25. 6d. 
“ Far away the bent Fonesig account of Chaucer and his works to be 


found in English.” 
BOR TAN: “By J. A. FROUDE. Crown 8vo. 


s fie boh given us a real study of Bunyan’s life and character, and at the 
same time a real stydy of his books,” =A thenanum. 


SOUTHEY. By Prof. DowpEN. Crown 8yo. 
ôd, 
«A truly scholarly dnd delightful monograph,” —E-raminer. 


HAWTHORNE. By Henry James. Crown 


8vo, 2s 6d. 
“He has made a careful, conscientious, and even vivid literary 
euch as few of our own wnters could have made.” —N ew York Nation, 


MILTON: By Marx Parrison. Crown 8vo. 


Mr ee s achievement is deserving of high praise. He has pnt life 
@ toto old facts, he has taken an impartial estimate of a great man whose name 
is too often used for purposes of poetry.’’— Spectator. 


JON NSON; By LESLIE STEPHEN. Crown 8vo. 


Aea new series opens well with Mr. Leslie Ste Stephen s sketch of Dr. 
Johnson. It could hardly have been done better, it will convay to the 
readers for whom it is intended a juster estimate of Johnson than either of 
ihe two essays of Lord Macaulay. Pall Mall Gasette, 


SCOTT. By R. H. Hurron. Crown 8yo. 25. 6d. 
**We could not wish for a more suggestive introduction to Scott and his 
posma and novels,” — E .raminer, 


GIBBON. By J. C. Morrison. Crown 8yo. 


as ôd 
“As a clear, thonghtiul, and attractive record of the life and works of 
the greatest among world’s historians, it deserves the highest praise, ”— 


SHELLEY. By J. A. Symonps. Crown 8vo. 


24. 6d. 
‘<The lovers of this great poet are to be congratulated at having at their 
command so fresh, clear, and mtelligent a presennnent of the subject, 
wntten by a man of adequate and wide culture.’’—A thenaum. 


HUME. By Prof. Huxiey, F.R.S. Crown 8yo. 


as, Gd. 
et may fairly be said that no one now living could have expounded 
Hume with more sympathy or with equal perspiauty.” Athenen. 


GOLDSMITH. By Wruam Brack. Crown 8vo. 


as. 6d. 
“Mr. Black brings a fine sympathy and taste to bear in his criticism of 
Goldsmith’s writings, as well as his sketch of the incidents of his life.” ”— 


Atheneum. 

DEFOE. By W. Minto. Crown 8vo. 25. 6d. 
“Mr. Minto’a book is careful and accurate in all that is stated, and 

faithful in all tbat it suggestse It will repay reading more than once,” — 
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BURNS. By Principal SHAIRP. Crown 8vo. 


as, 6d, 
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character or of genius than this volume,""—Sgectator 
SPENSER, Ry the Very Rev. the Draw or ST, 


Pavt's. Crown 8vo. as. 6d. 
“Dr. Churoh is master of enables d writes always with good 
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THACKERAY. By ANTHONY TROLLoPE. Crown 


8vo _ 2s. RY. 
Se Mr, Trollope’ 8 sketch i is excellently adapted to fulfil the purpgse of the 
series in which tt apfears.”""—Avhencent, 
BURKE. By Joun Morey. Crown 8vo. 2s. 6d. 
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series to say thatenone of #hem have surpassed, while fs "ed 


sald this Volume on Burke.” — Brith Quarterly Review, 
‘hers in Preparation. 
macman AND CO, LONDON. 


d e 





Now ready, post quarto? cloth gilt, 272 pages. Price 16s. 
LIGHTNING , 
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a NATURE, AND sepa OF APPLICATION. 


RICHARD ANDERSON, F.CS.@¥.G.S., 
Member Š "Lhe Socety of Telegraph Enginee ; Assoc. Inst. CE, 


TIA xumerons MAtstrations. Rá ° ° 
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houses, to the deans of our cathedrals, to the parsons of churches with 1 
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—The Atheneum. 

“ The book 1s clearly and sensibly written, and sufficiently illustrated, and 
is the work of a a practical man who thoroughly understands what he is 
talking about,”—Z7he Academy. 


London: E & F.N. SPON Cross, 
New York: 446, Bi Sonne Goeet Sa ahs 


A PHYSICAL TREATISE on ELECTRI- 
CITY and MAGNETISM. By J. E. H. GORDON, B A. Cambridge, 
Assistant-Secretary of the Bri ‘Association. 2 vols., demy 8vo, cloth 
extra, 36s. 

Perhaps the best text-book ever dons.”’—Vanity Ree 
SAMPSON LOW, MARSTON, SEARLE, & RIVINGTON, Crown 
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Published THIS WEEK, demy 8vo, price ras. 6d , pat free. 


TRANSCENDENTAL PHYSICS: 


ACCOUNT OF “EXPERIMENTAL 
INVESTIGATIONS. 
From the Scientific Treatises of 
JOHANN CARL FRIEDRICH ZOLLNER, 
Professor of Physical Astronomy at the University of Leipsic. 


Translated, with a Preface and Appendices, by 
CHARLES CARLETON MASSEY, of Lincoln’s Inn, Barrister-at-Law. 


Lilustrated by various Full-page and Doublepage Engravings. 
W. H. HARRISON, 33, Museum Street, London, W.C. 


NEWMAN’S BUTTERFLIES & MOTHS, 
Newly bound, half morocco, r “ Forces of Nature,” translated b 
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The MORPHOLOGY of the SKULL. By 
W. K. PARKER, F.R S., Hunterian Professor, Royal Coll of 
Surgeons, and G, T, BETTANY, ee AA in Guy's 
Hospital Medical School. Illustrated. {Crown 8Yo. Ios. 
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STUDIES on FERMENTATION. The 
Diseases of Beer: their Causes and the Means of Preventing them. 


By L. PASTEUR. A Translation of ‘ Etudes la Bière,” with 
Notes, Illustrations, &c. By F. FAULINER and 8 C Ross, BA 
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SWISS LAKE-DWELLINGS. 
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Halt-yefrly 15s. 6d. 
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š ffic: 29, Bedford Street, Strand. 


ADAM HILGER, 


Scientific Instrument Maker to the Royal Observatories 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, Potsdam, &¢., &¢. 

192, TOTTENQZAM COURT T ROAD, LONDON. 
Iceland Spar Prisms of great purity, aad Ge xos. Automatic Table 
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price from £50, 
Price List 6 Penny Stamps. 
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SECOND EDITION, 


"QRIFFIN'S 
CHEMICAL HANDICRAFT. 


PRICE 4s. yd. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparat. 
JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
s LONDON, W.C. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON ST, LONDON 


(Lars or 5, ST. BRIDE ST., arp a, Foster Lanz), 
* HOW'S STUDENT'S MICROSCOPE. HOW'S MICROSCOPE LAMP, 
Rock Sections and other Objects for the Microscope. 


THIN GLASS FOR MICROSCOPIC 
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An Instrument for Observing the Colour-Figures of Liquid Films under tko 
Being a visible demonsnadon of the Vitgatory and Molecular Motion of a 


The PHONEIDOSCOPE, ern Dien Bottle of Solution, Descrigtive 
Pamphlet, &c., in Cardboard Box, tor Ody = 
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8 C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W, 
TELEEHONIC ELECTRICITY, All Materials supplied for experi- 
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Iustrated Catalogue of Electrical Apparatus, Part Partt, post free, 6 Stamps. 
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THE SPECTROSCOPE AND ITS AP- 
PLICATIONS, By J. N. LOCKYER, F.R.S. With Illustrations. 
Edition. Crown 8yo. 3s. 6d. 
TH ORIGIN AND METAMORPHOSES 
9 INSECTS. By Sir JOHN LUBBOCK, M P., F.R.S, With 
tions, Crown 8yvo. 3s. 6d. Second 
By G. 


FORBES, B.A., Professor of Natural Philosophy in the Andersonian 
= urea, Glasgow. With numerous Illustrations. Crown 8vo. 


THE COMMON.FROG. By St. George 
MIVART, E.R.S. Illustrated. Crown 8vo. 3s. 6d. 
By W. 


POLARISATION OF LIGHT. 
SPOTTISWOODBH, LL.D., President of the Royal Society. Ilus- 
trated. Second Edition. Crown 8vo. 3s. Gd. 

ON BRITISH WILD FLOWERS CON- 


SIDERED IN RELATION TO INSECTS. By Sir JOHN LUB- 
BOCK, M.P., F.R.S. Illustrated. Second tion. Crown 8vọ. 
4s. 6d, 


THE SCIENCE OF WEIGHING AND 
MEASURING? By H. W. CHISHOLM, Warden of ttio Siandards, 
Ilustrated. Crown Bvo. 48. 6d. 

HOW TO DRAW A STRAIGHT LINE; 
A Lertire on. Linkages, By A. B. KEMPE, B.A. Ilustrated. Crown 
Byo, 18, 6d. 

LIGHT: A Series of Simple, Entertaining, 
and Useful e in the Phenomena of Light for the Use of 
Studeni of FET A nevi tinea By ALFRED M. MAYER and CHARLES 


wno 8vo. as 6d. 
SOUND: A Series of Simple, Entertaining, 
d I ensive Experiments ın the Phenomena of Sound, for the Use 
of Students of every Age By A. M. MAYER, Professor of Physics 
in the Stevens ee of Technology, &c. With numerous Iustra- 
tions. Crown 8y0, 
SEEING AND. THINKING. By Prof. W. 
K. CLIFFORD, F.R S. With Diagrams. Crown 8yo. 35. 6d, 
(Others to follow.) 
MACMILLAN & CO, LONDON 


Just published, in fcap. 8vo, price 3s. 6d. 

SOUND: ELEMENTARY LESSONS ON. 
Dr. W. H STONE, Lecturer on Physics at St. Thomas's Hospital. 
ith numerous Illustrations. 

This is an excellent little text-book, well adapted for students of the 
Science and Art Classes, but also of considerable value to those who desire 
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very acceptable help, and 2 stepping-stone to to the more saben ork on 
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be ef great assistance to him in the on of his pean Teea ma 
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e BOTTLES, PURE CHEMICALS, 
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i = HARLY MAN | IN BRITAIN, i $ 


HIS, “PLACE IN THE TERTIARY PERIOD. ; 
o. By"W. BOYD DAWKINS, M.A., F.R.S., F.G.8., &c., 


Curator Qf the Manchester Museum: and Professor of: Geology and Paleontology in Owens oe Manchester, 
ie ‘as e With numerous Illustrations, K 
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-RESEARCHES,ON THE EVIDENCE OF CAVES RESPECTING THE EARLY INHABITANTS 
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ig With Illustrations. Medium 8vo, als. 
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parts of Europë.” — Westminster Review. 


” MACMILLAN AND’ CO., LONDON. 





In crown 8vo, price Ios. 64, 


THE MECHANICAL THEORY OF. HEAT. 
BY R CLAUSIUS: 


_ Translated by WALTER E BROWNE, M.A., Late Fellow of Trinity College, Cambridge. 
= MACMILLAN AND CO., LONDON, 





‘STRUCTURAL BOTANY; Or, Organography on the 
Basis of Morphology. By Professor ASA GRAY, LL.D. With a Glossary of Botanical Terms 
and numerous Illustrations. 8vo. ros, 6d. 


MACMILLAN AND CO., LONDON. 


New Volume of “ Nature Series.” 


DEGENERATION. A Chapter in DARWINISM. 


By. Erolescen E. RAY LANKESTER, F.R.S. Ilustrated Crown 8vo. 25.64 __ ¢ 
MACMILLAN AND CO., LONDON. Ske he ove 








. Jn Crown 8yo, price 2s. 6d. 
° 


~ Fu YEARS AED 


A Concise Epitome of all matters relating to the Arts of PAINTING, SCULPTURE, (and -ARCHITECTURE 
which have occurred durifig the year 1879, together with RaO respecting the events of the year. 1880. , 


Compiled by MARCUS B. HUISH, LL.B... rita. 
“This little volume oF statistics and information will be of service to many readers, end the contig has done his veil e 
?— Pall Mall Gazete, e 


“Tt contains a great cee of useful informiftion arranged i in agvay’which makes reference easy.”—Athenaum. a 
“This new handbook supplies “what has hitherto been a y oiginy yesr-bogks, and deserves, nor can we doubt that it will obtain,” pa 


A large. haro of popular support. |’. As far as we have been able to*test Mr. Huish’s volume, itsadmirably fulfilstits a ad nt 
n Bull 
“Let us conclude this Lotice bysheartil Mr. Huish fow his excellent handbook. vi is soldat half-a- aora; we om 
“would willingly have given a’ guinea for it, and only regret ıt was not thought of sooner, ”—Portfoho 
. ms 
į “ aes MACMILLAN AND CO., LONDON, ~ ° 
e o eo’ ° ° . 
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SE “Messrs. MACMILDAN & Co.’s “PRIMERS. . 


eo 


GEOLOGY. 


UPWARDS OF ONE MILLION OF THESE PRIMERS HAVE BEEN SOLD. , 


i _ SCIENCE 


UNDER THE JOINT EDITORSHIP oF ; s 


“PROFE SORS HUXLEY, ROSCOE, AND BALFOUR STEWART. “7 


PRIMERS.” =” 


In 8mo, cloth, with Illustrations, price Is. each. 


` INTRODUCTORY PRIMER. By Professor Huxiey, F.R.S. 


CHEMISTRY. By H. E. Roscoz, 
F.R.S., Professor of Chemistry, Owens College, Man- 


chester. With 'Questions. 
PHYSICS. > By Batrour STEWART, 
- F.R S., Professor of Natural cea Owens College, 


Manchester. With Questio 


By ARCHIBALD GEIKIE, 
F.R.S. Pi ofessor of Geology, Edinburgh. 


PHYSIOLOGY. By MICHAEL F ester, 
M.D., F.R.S. 


ASTRONOMY. By J. N. eLocryer,. 
F.R.S. 


BOTANY, By Si J D: HOOKER, 
K.C.S.L, CB. F.RS. 


LOGIC. By SAna Jevons, LL.D., 
PRS; A of Political Economy, University College, 
ndon. 


PHYSICAL GEOGRAPHY. By Prof. | POLITICAL ECONOMY. By Prof” 


GEIKIE, F.R.S. With Questions. 


JEVONS, F.R.S. ° 


#7% Others in preparation, 


HISTORY AND LITERATURE PRIMERS. 


EDITED BY 
JOHN RICHARD GREEN, 
AUTHOR OF “A SHORT HISTORY OF THE ENGLISH PEOPLE” 
In 18mo, cloth, price 1s. each, 


HOMER. By ‘the Right Hon.. W. E; 
, GLADSTONE, M.P. 


ENGLISH GRAMMAR. By the Rev. 
R. MORRIS, LL.D. ~~ 


ROME. By the Rev. M. CREE TON: 


M.A. With Maps. 


oe By. C. A. FYFE, M With 


Eo LITERATURE. By the 
Rev. STOPFORD BROOKE, M.A. 


EUROPE. By E. A. FREEMAN, DCL, 
LL.D., M.A. “With Maps 


GREEK SANTIQUITYES. By J. P. 


CLASSICAL GEOGRAPHY. By, H. 
F. TOZER, M.A. 


GEOGRAPHY. 
F.R.G.S. With Maps. 


CHILDREN’S TREASURY of LYRI- 
: GAL POETRY. By F. T. PALGRAVE. [In Two | 


SHAKSPERE. By Prof. DowpeEn, 

PHILOLOGY. By J. Pene, M.A. 

GREEK LITERATURE. By Prof. 
A. 


B, 


ENGLISH GRAMMAR EXERCISES. 
By R. MORRIS, LL.D., and H. C. BOWEN, M.A. * 


ENGLISH COMPOSITION. By Prof. 


By GEORGE Grove, 


MAHOPFFY, M.A. Ilustrated. NICHOL. 
ROMAN + SAN BOUT TIES, y *Prof. FRANCE. By Centers. M. YONGE. 
e A. & WILKINS. With Maps. 

Ee . e° fy * Offers in preparation. , ec . 


oe” YSCMILLAN &.CO., BEDFORD STREET, STRAND, W.C. 


* Printed by iy ciar, "Sons, Pei fc y and 8, Bread Street Rin, Queen Victoria Street, in the CRy of London, sane published by 





CMILLAN AND 


Ce x 


at the Office, 29 and 30, Bedford piret Covent Garden.—TRAUREDAY, 
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° Of Nature trusts the mnd which builds for aye.” -WORDSWORTH 
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S 
NOTICE. 
BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


“NATURE” 
FOR AUGUST 26 


And the following Numbers will contain FULL REPORTS of 
THE PRESIDENT’S ADDRESS, 








* And of the ADDRESSES and PROCEEDINGS in the 


different Sections, 


NOTICE TO ADVERTISERS. 


ADVERTISEMENTS intended for the above Number should be 
sent to the Pablishers by TUESDAY NEXT. 


OFFICE: 29, BEDFORD STREET, STRAND, W.C. 
a BRITISH ASSOCIATION 


FOR THE 


ADVANCEMENT OF SCIENCE, 
. 9a, ALBEMARLE STREET, LONDON, W. 
SWAN SEA AUGUST 25 to SEPTEMBER 1 
RESIDENT- ELECT. 

ANDREW CROMBIE RAMSAY, Ese, LL D., FRS., V P.G.S., 
Director-General of the Geological Survey of the Used Kingdom and of 

the Museum of Practical Geolo. 

“The Jornal, President's Addgess, and other Pnated Papers i issued by the 
Association during the Annual Meeting, m be forwarded daily by post t> 
Members and others unable to atten i applicanon and prepayment of 
w 25 6d, to the Clerk of the Association, Mr. STEWARDSON, Reception 
* Reom, Swansea, on or before the first ‘day of the Meeting. : 


THE VICTORIA UNIVERSITY. 
THE OWENS COLLEGE, MANCHESTER. 
A PROSPECTUS containing information on the Courses of Instruction, 
Fees, Scholarships, Exhibitions, &c., may be obtamed on application to the 


Registrar. The Calendar will be published carly on Septembar, cscs 
THE OWENS COLLEGE, 


MANCHESTER. 


The COLLEGE SESSION, 1880-81, will begin in the Medical Department 
on FRIDAY, the zst October; in the Arts, Science, and Law Department 
on TUESDAY, the sth October; and in the Evemng Classes Department 
on MONDAY, the ao October. 

Prospectuses aro published for each ofethese Depawgments, and may be 
obtained on a] pian ne to he. R 

Fuller d urses of Instruction, Fees, Scholarships, S 
Exhibitions, &c. mil is ound in the Calendar, which may be obtain: 
early in September (price 3s., post free 3s 675 from Mr. gonen 33 4 
Picadilly, a aad. a Booțšellers ım Manchester, and from Messrs. ALAC- 


The Syllat 
Sales ge the oP anit: lasses may? now be obtained from Mr. 
Cornisu (price 6d., post free, 7d.J. 

J HOLME NICHOLSON, Reg strar 
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[AN Rights are Reserved. 


RROWSING ANEROIDS. 





Watch-form Anervid in G.lt or Nickelued Care su 


Best Watch-form Aneroiis, compensated i for temperature, and 


constructed expressly for measuring heights, with scale of 


altitudes, r} io., 1łin, or a inches diameter, 44 45. od and £5 10 o 
Illustraied Catalogue of Meteorological Instruments sent post Sree. 





JOHN BROWNING, 63, Strand, London, W.C. 





UNIVERSITY COLLEGE, LONDON. 


PRELIMINARY SCIENTIFIC (M.B) EXAMINATION OF THE 
UNIVERSITY OF LOND IN. 


The following Classes meet the eguinen of Candidates = — 
Chenustry.— Prof. WILLIAMSON, Ph.D., S, 
E tpenmental, Ek sos. —Prof, G. C. Fos ERS. 
P d Vegetable Phyastogye Prot. ò 
tany o — LIVER, 
The Courses of Be Uhamisicy, Practical 
the ordinary Medical Corriculam, 


Prospect.s¢s, includin, 
be obtained on the Co! 


cal Chemistry, and 


F.RS, Fe S, 


‘Botany enter into 


the extra fees amounting to 10 Guineas, 
$ information as to Classes for Matriculation, pay 
ege, Gower Street, W.C. 


TALFOURD ELY, M.A., Secretary. 








ST. MARY’S HOS®ITAL °*MEDICAL 
SCHOOL, eames w. . 


@PEN SCHOLARSHIPS 


ND EXHIBITIONS IN SATURAL 
SCIENCE 


. £2 10 o 


e Examinations for 1889 will be held on MONDAY, Sealed 4th, and” 
folding daya; Candidates are ch el to ecall-upon®the Dean at x7, 


mberland Pla 


ce, Hyde, 


ark, on the morning of 
Octoba and, besween ths houra of xx and 1, and to briag with 


necess@cy certificates. For further peregulars apply to tha 
A.B SH: :PHERD, M.D, Dean of gfe Schodl. 


the Hi espital, or to 


baa 
. * 
° e 


REGISTRAR, at 


Siem tee 


> 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


MICROSCOPIC OBJECTS 
TE superlative perfection, Ilutirating Histology and every branch of) THOMAS BOLTON, mickoscorist’s and NATURALISTS 
‘STUDIO, 17: ANN STRRE®, BIRMINGHAM. 


T Eie tage eat adie oh E eet ial J (aceus, with ` 
drawing and descri o He bas also sent out Cristatella miucedo, iacens, yich 
cella Ehrenbergi, Volvox globator, A, 

Weekly reales hag: B. 












« Catalogues post free and gratis on application, 


NEW EDITION, 1880, NOW: READY. 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 





Mee EA MC Oe ae Pe ESE ee eee tet et aw noes) | aS SEPDLY INS s We ee E 
ROYAL COLLEGE OF SCIENCE FOR Specimen Tube, One “Shilling, at-free, 
IRELAND, A A A a A rin irs 
x STEPHEN’S GREEN, DUBLIN. ne on application, with stam en . 
SCIENTIFIC AND TECHNICAL EDUCATION. Portfolio af Drawıngs, No. 3, One ze is 
e SESSION 1880-8r, 


.WANTED.-~A LECTURESHIP in NATU” 
RAL SCIENCE, or to conduct Evening Classes in connection wi h the 
Scienco and Art ent. Undergraduate (ıst B.Sc) of London, 
Scholar of King’s a Collan Holder of fifteen Advanced and Honours 
Certificates fom South Kensington.—Address W. R., 4, Trinity 


This Co supplies a complere cones of Instruction in Science, applis% 


Tablo to the Industrial Arts, especially tbose which may y 

er the heads of CHENIOAR ie eet or ACTURES, MINING, and 
ENGINEERING 

vite ome oe Associate of the College is granted atthe end of tho Thee 








Terrace, Bow, E 
There aro Four Royal Scholarships of the value of £50 each yearly, with 
free education, including Laboratory Instruction, tenable for two years ROYAL POLYTECHNIC.—CLASSES for 
Tro Se ae each year, They are given to Students who have been o preparation of Students for University Examinations, under the 
in ollege, ARD B Lond 
"Whe Fees are £a for each Course or £10 for all the Courses of each year, direstet of EDW VELING, D.Sc., F.L,S, on. Uni 


versity Matriculation, rst a) and B.Sc., Preliminary Scientific M. B. 
Botany, Physiology, Chemistry. All tho work practical. i 


CONCHOLOGY, &c.—A Small *Collection 


es soe which have’ been classified by a Skilled Judge, pine inter- 
, and a few Oil Paintings by eminent mast E. 
Sii by letter, G. H. G , 31, Tavistock Street, Covent len: 


COMPARATIVE PALÆONTOĻOGY. — 


Types of Carboniferous Pol: is Gota and ra Species on amg 
rs o@.; T: of Reuss’s donta, Hornera, and Pustul 


with the exception of Laboratory Practice. 

CHEMISTRY (THEORETICAL AND PRACTICAL}, METALLURGY, &c.—Prof. 
HARTLEY, F.C.S.¢ 

MATHEMATICS, MECHANICS, AND MEcHanisa.—Prof. HENNESSY 


ERS 
DESCRIPTIVE GEOMETRY, DRAWING, ENGINEERING, AND SURVEYING — 
Prof. PIGOT, CE, M.R LA. 
EXPERIMENTAL PHYSICS (THEORETICAL AND PRACTICAL) — Prof. 
BARRETT, F R.S.E, F.C S. 
MINING AND MINERALOGY.—Prof. O'REILLY, C.E., M.RIA. 
Botany.—Prof, M‘NAB, M D., F.L.S. 
Zootocy,—Prof. BRIDGE, M.A, F.Z.S. 














GroLocy,—Prof. HULL, MA, FRS 
ė PaLmoNToroaY.— Mr BAILY, F.G & 5 EIS Species on lide, ts. 3@., post free.—G R. VINE, Attercliffe, ad? 
) i d 7 
dhe eet eee ne aa Dame Baer eae |" BTRGT-CLASS AND. THIRD-CLAGS 
Fee for Chemical Laboratory, 42 per Month, or £12 for Session. Fee for AWARDS 


pera Faboratory, £x per Month, or £6 for Session. Fee for Drewmg 
School, for Session 
The SESSION COMMENCES on MONDAY, October 4th. 
Programmes may be obtained on application at the College, or by letter 
or post-card, addressed to the Secretary, Royal College of Science, Stephen’s 


Green, Dublm. 
W. E. STEELE, M D , Secretary pro. tem. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, S.E. 

The WINTER SESSION 1880-1 will commence on October 1, when an 
Introductory Address will be delivered by W. M, Orp, M.D , Dean of the 
School, at 3 pm. Two entrance Science Scholarships of ‘£100 and £60, 
open to all rst Students, will be offered for comipention in the first week 
of October. o subjects of the exammation will be Chemistry and Physics, 
with either Botany or Zoology, at the option of Candidates. 
are held throaghout the year for tho Matriculation, Preliminary, paontifie 
and ist M B tion of tbe University of London. Several M edical 
pedals oe in the neighbourhood receive Students for residence and 
supervision, ane a register of inspected and approved lodgings is kept in = 


AT SYDNEY EXHIBITION 
For Collections for Teachers and Students, of 
MINERALS, FOSSILS, AND ROCKS 


Used with success ces all Geological Science Teachers in the United King- 
dom, e Speamens, Hammers, and all requisites, of 


JAMES R. GREGORY, 
Geologists’ Repository and Museum, 88, Charlotte Street, Fitzroy Square. 
New Lists of Collections, Apparatus, Rock Sections, dse , post fret. 


MINERALOGY AND GEOLOGY. 
FINE SPECIMENS OF 
PHOSGENITE AND CRYSTALLISED 
ULLMANNITE, Sardinia; also 


CRYSTALLISED CALEDONITE, LANARKITE, 
ANGLESITE, and LEADHILLITE, Scotland ; 


EUXENITE, ENSTATITE, CYPRINE, Norway; 
GREEN WAVELLITE, BROOKITE, © 








Secretary's office. PECTOLITE, Americ 
> and all zticulars can be obtained fro the Secretary, a; 
pooo a per W.M ORD, MD. Dean COLLECTIONS FOR STUDE OR £2 2s, 
m 3 








COLLECTIONS FOR BREGI 
BLOWPIPE CASES 
PRIVATE LESRONS. AND D EVENING SOLASSES. 
SAMUEL HENSON, 
277 (Late 113a), STRAND, LONDON, W.C. , 


GEOLOGY AND MINERALOGY. 
ony TYM has ready 7 for oa at at Jow prices, Educational Collections 


THE MIDDLESEX HOSPITAL. 


The WINTER SESSION will open on MONDAY, October 4th, with 
the Distnbutlon of Prizes ın the new Lecture Theatre. Tho Medical 
School, which is now being considerably enlagged, provides the most com- |- 

lete means for the education of Students preparing for the University of 

ion, the Colleges of Physicians and Surgeons, and the other Licensng 


is Entrance Scholarships of the annual value of £25 and £20 per 
arch aforation may be obtamed fom the Dean or tae Rend 


information may be ob from the Dean or the Resident 
Medical Officer at the Hospital, ANDREW CLARK, Dean. 


GUY’S HOSPITAL MEDICAL SCHOOL. 
OPEN SCHOLARSHIPS 

A SCHOLARSHIP of the value of r25 Guineas will be offered for 

OPEN COMPETI D on FRIDAY, tember a4th. Subjects of 

Examination—Classi matics, andgModern Languages. 

SpPLORSH. P, also of value of 125 Guineas, will be 

offered for mpetition on the same Ce Subjects of Examinatign— 
Tngrgnnic Chain , Phymcs, Botany, and logy. 

For fu particulars apply to the Dean, Guy’s Hospital, S.E. 





Jukes, &c, Series of sonable prisea.o Ca for Se School and College Museums are a 
gues 
aa ery ET oe" SHEFFIELD. 


NEW PRICE LIST 
x OF 
ELEMENTARY COLLECTIONS 


FOSSILS, ROCKS, AND MINERALS, 
APPARATUS, &c. 


POST FREE. 


THOMAS J. DOWNING, 
38, WHISKIN § ET, ST, 49. STREET*ROAD, 
CLERKE LL. 











THIN GLASS FOR MICROSCOPIC 
e ory pont a md, best pth Sra ma cdead erm, preg Sapares; 


PA piek E ae Ee ect prepared for Eei RL AS, 
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SCIENCE CLUB. 
The Club House is now ready for tho geception of oe aad the 


ee are prepared to receive Appli Membership from Mem- 
tes of Scientific Societies, Grgiuates of a University, and Members of 


Scientific or L ed Profesione -i 
Skbscription : Town Members, 4 


g ligmbers of res late abera Guinea Club pi eligible without entrance fee, and 
tlemen elected y now will ig Club gre to pay half-a-year’s subscription 
uy for the curren? Year. 
ae to be mado to the Hoyorary SECRETARY. 
vile, Rowy London, W., gth August, 1880. 


DIAMONDS IN MATRIX. 


© Rig. NOCKOLI® Diamond and, Oriental Stone @utter and Dealer, has 
for sale Specimefis of she above ; als Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 
a 1, FRITH STREET, SOHO, W. 


DIAMONDS AND OTHER PRECIOUS 


STONES. Scientific opinion givenas to GENUINENESS, PURITY, 
aad VALUE.—Brycx WEIGHT, ao, Great Russell Street, London. 


MAGMILLAN’S MAGAZINE 
FOR AUGUST, 188 

s ill not whee A N TS- By Mrs. Q. Chapt 

ees Soar n e y y liphant. pters 


am“ Annie Ki By Stanley Lane-Poole. 
3 —" At Sea. ye By Sir Francis H. Doyle, Bart. 
4 RITE Salar ark Malgré Lui.” 








kn o Ironclad and Gun of the Future’ By General W. N. Hutchinson. 
3 —‘* A Special Assize under XIV.” By the Rey Henry Leach. 
Tom Taylor. In Mem emoriam. >? By Thomag Hughes, 


"The National Gall p W. C Lefroy. . 
g—"* Oaths,” P Fred ck. 
MA CMIELAN & COn LONDON. 
Now ready, price 3s. 6d., Part X. of 
BRAIN: 
A QUARTERLY JOURNAL OF NEUROLOGY. 


EDITED 
J. © BUCKNILL, M D., F.R S, J. "CRICHTON- BROWNE, M.D., 
F.R.S.E., D. FERRIER, M.D., ER ppan, J HUGHLINGS. 


JACKSON, M-I M.D. F 
ORIGINAL ÅRTICLES 1 

Relations of the Corpus Striatum. By 
ner York) 


On the Form and To 
* On Muscular tek sence ae Ti Tendon-Refex. R 





Professor J. Sy a ton 
N: 


ess. 


Bastari, on hs Bime as an Organ of Mind. ‘Sy a Charles Bucknill, 
Lindsay on Mind in the Lower Animals, in Health and Disease. By F, 


L Benham, M B. 
Tindoužy: on Paralysis in Acute Disease. By A. de Watteville, M. A., 
° mi on General Paralysis of the Insane. By J.C Bucknill. 


Noa fiicoetde Idiocy. By A. R Urquhart, M 
cro oty. By 
Case gf Cereb Arthur W. Fox, M.B., Da Ernest Field, 
ABSTRACTS OF BRITISH AND FOREIGN JOURNALS :— 
Method of Preserving the Brain (Giacomini). By Allen Thomson, FRS 
Krueg on the Suka of the Zonoplacental Mammalian Brain. By H, 
Obersteiner = 
Féré sur ux le Développement du Cerveau, &c. Amidon on a New Study of 
CeretPal Localisation. By & Waller, M.B. 
Visceral Neurology, By J. Mitchell Bruce, M D. 
Buzzard on Erran Points in Trbes Dorsalis By J. Hughlings-Jackson, 
ë Abeacts of the Gulstoman Lectures on Epilepsy. By W R. Gowers, 


On the Disease called prirdy ic in Sh „in its Relation to Cerebral 
Localisation, By George T M.D. 
Tope on Anata Bom Ae etons Sommer on Diseases of the 
u Ammonis? Ap hy Ferrier. 
MILLAN & CO., London. 


Tho leading Farmers paper.”—CrAmE QEWELL Reap, Esq, MP. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE 

(PRICE 3d. WEEKLY). 

of the woe and Provincial Chambers of 
Agriculture, g goes fulier pisent pa and proceedings of 
this extensive organisation se te na turalepaper. It devotos 
spectad attention to the treatment "of Aerial Queeton artia- 
sieni, besides containing a ple Reports of the LATEST LON On and 
COUNTRY CORN TTLE, HOP, PROVISION, and other Markets, 
with O. ‘Aiticles on Practical Farming, the Dairy, Herd and Flock 
News, Horticulture, &c., & It is despatched every Dary, Hed evening in 


time for the coun 
~ Terms of Suben paon, pa: lo ig advance, post free: —3 months, 35. A; 
PICKERING ar, Arundel Street, Strand, London, W.C. 


sag nea 
A ° 


Tumour. By 


‘The representative o 


NATURE 
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NORTH BRITISH AGRICULTURISI RIST 


is tho rg fg ence Joan Journal in Scotland, and circula! 
Factors, Farmers, Farm- „and pipetted 





interested sake = of landed property throughout Scotland 
and the N tm Counties of England. 
m4 N TRITIS has also a very considerable circulation®on the 
Continent of E and the Colonies. 


America, Australa, 
The AG: GRICULLURIST is published every Wednesday afternoon in 


me for the evening mails, and contams R of all the principal Bri 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publi 


_. The Veterinary Department i is edited by one of the leading Veteriparians 
in the country, and is invaluable to the er and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

pat Reporti are given of the Meetmgs of the Ro: 
the Royal icultural Society of 
Society o of Scotland, the Scottish Chanter ek 
Agi all the principal Agricultural Associations throughout Great 


For Advertisers addressing themselves to"Farmers a better medium does 


seg post sld. Annual Sfhecri yable in ad 

ce 3 u ption, pa; in advance, 14s. 

Oco 77) Bee Street, a se a 
Post-Office Orders payable to Charles Anderson, Juo., Edinburgh. 


ESTABLISHED 1843. 


LA SEMAINE FRANÇAISE: a weekly. 
Newspaper and Review in the French 
Science, Art, Varieties, Notes. Price 3d., h Tonen iter Fr 
the railway bookstalls. Office, 37, Southampton trest, Strand, W.O 
LA SEMAINE E RANGAT SE: Journal, Française pour 
Paes ain Politique, Litt , Sciences, Arts, Varistés, Nouvelles, 
otes. Un exemplatze par la poste, ahd., on Abonn 
menit franco Ja poste—im an, 159. ad.; six mois, 73. 7 
aa as rales of agate dea chemint de Et 
thampton Street, Strand, Londres, W.C. 
LA’ SEMAINE Few a fee “La Semaine Fran- 





Prix 32., cher 
sabonne aux 


gaise’ has beon out in London for the benefit of those 
readers who may to study contemporary French from all points of 
Tove tastead of contin mete their aise > one print. 


LA SEMAINE FRANCAISE, —“The numbers before 
us are full of good things. . It will be far better for most than any 
one of the best pay pers published in Paris itself. e are much pleased 

with the character of Ie and balieve it vil be highly valved i in all those 
any honoholds where French is cultivated, printing is very well 


Etha 
s d 
310 
a K 4 
P.0.0. Side toT. SPANSWICK, at King Street, C Covent Garden, a C: 
Publishing Office, 37, Southampton Street, Strand, W 


vis L'ELECTRICITE .3i 


Paris. — 16, rue du Croissant. — Paris 
Revue spéciale populaire, illustrée, bi-mensuelle 
contenant 24 pages grand in-8° à deux colonnes, 
formant chaque année un magnifique volume 
de 400- pages orné de plus de 200 gravures. 
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te XX 

ro nism of Opium and Belladonna By J. G. Naismyth, M B. 

ar Presence of Astragalo-Scap head Bone an Man. ByR J An dersdú, M D: 
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Etiques, Reviews, Ri Hal dverisement Strict eye kept upon the deve- 
puent. of Mantime ry respect. Every second Sunday one 
imber in krm at nae frequ jppleiments and drawings. Subæcri nop 

at an frequent ma of the year furnished subsequently. 
xas for postings mothe Advertisements 4d. a line, widely spread by ins 
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HISTORY, NATURE, ANDesMORE OF APPLICATION. 


By RICHARD ANDERSON, F.C.S., ¥ &s., 
Member of The Society of Telegrap Engineers ; Assoc, Post. CE. 


With ssusmerous Illustrations, 


‘<The book is one to be commended to the buildtrs 
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— The Atheneum. 

“ The book 13 clearly and sensibly written, and sufficiently ilostrated ha 
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talking about,” —7 ke Academy. 
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A PHYSICAL TREATISE qn ELECTRI- 
CITY and MAGNETISM. By J. E. H. GORDON, BA Cambridge, 
Assistant-Secretary of the British Assoqation. a vols., geny. 8vo, cloth 
extra, 365. 
‘t Perhaps the best text-book ever done?” — Vanity Fair 


SAMPSON LOW, MARSTON, SEARLE, & RIVINGTON, Crowa 
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In a few days, fcap 8vo, cloth, 5s. 
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This work is specially adapted for the use of Public Analysts and ikers 
engaged ın the analysis of alcoholic liqu.ds. 
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192, TOTTENHAM COURT ROAD, LONDON. 
Iceland Spar Prisms of from £2 ros. tomatic Table 


great purity, 
Sear a dee with 6 Prisms of Iceland Spar and o Colli- 
mator, a Telescope and EA pieces, at prices £75, £100, amd HI 
Direct Vision Automatfe S troscope, without use of Right Angla 
Prisms, and 60 degree Iceland Spar Prism, Quartz Lenses to Telescopes and 
Eye-preces, accurate meter with Tapeaved: Illuminating Apparatus, 
price froh £50. 


SE c F x D REARYO N, 
GRIFFIN'S 
CHEMICAL HANDICRAFT, 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF GHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8y0, 480 pp., Ilustrated with 1,600 Woodcuts. 
Most Complete and Chedpest List of Apparams. 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C, 


R.-W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMPS, 
SIDMOUTH STREET, LONDON, W.C. 


OMAS D. RUSSE 
° NATURAL HISTORY STORES, 
48, ESSEX STREET, STRAND, W 
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OPTICIANS, 
BROMPTON ROAD, 
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a the and Molecular Motion of a 
g a visible demonstration af Gia 
The PHONEIDOSCOPE, with 3 3 Digs Bottle of Solution, Descriptive 
Pamphlet, &q., in Cardboard Box, ros e e 
MANUFACTURED ARD SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.We 
TELEPHONIC ELECTRICITY; All Materials supplied for experf 
ental purposes, 


Price Lists of Electrical And Acoustic Apparatus, with Draai and 
Description of a E D ‘ost Fret, od. nE 


17 a, S.W. 


RATUS —Teleph 
Coils, and New Pi 
of improved Style. Constant M. es gnets, 

ns, and all matenals Microscopic, Photographic, Fid Opticak 
Materials. Complete Illustrated Electric List, Two Stamps. 
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DALE & CRAMPTON, Mannfacturin; ing F Electriclans, 4, Lattle Britain, 


NOTICE ae REMOVAL, 

JAMES HOW & CO, 

SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON BST, LONDON 


Gate or 5, St. BRIDE Sr. i AND 2, FOSTER LANE), 
HOW'S STUDENTS MICROSCOPE. "HOW'S MICROSCOPE eco 
Rock Sections and otheg Objects for the Microscope. 


J. ORME & CO, 
(Late M. JACKSON & CO.) 
MANUFACTURERS AND IMPORTERS OCF 


SCIENTIFIC APPARATUS 
AND 
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SOLE AGENTS FOR HIcKLEY’s PATENT TELEPHONES, 
Price 50s. per Pair, Cash with Order. 
Price Lists sent on receipt of Three Stamps for Postage, 
For Trade Terms inclose Business Card. 


65, BARBICAN, LONDON, EC. 


NATURE SERIES. 


THE SPECTROSCOPE AND ITS AP- 
PLICATIONS. By J. N. LOCKYER, F.R.S With Jiustrations. 
Second Edition. Crown 8vo gr. 64, 

THE ORIGIN AND METAMORPHOSES 
OF INSECTS By Si JOHN LUBBOCK, M.P, F.R.S. With 
Illustrations. Crown &vo. 3. 64. Second Edition. 

THE TRANSIT OF VENUS. By G. 


FORBES, B.A., Professor of Natural Philosophy . m tie Andersonian 
Uni Teye Glasgow. With numerous Illustrations. Crown 8yo. 


THE COMMON FROG. By | St. George 
MIVART, F.R.S. Illustrated. Crown 8vo. gr 6d. 
By W. 


POLARISATION OF LIGHT. 
SPOTTISWOODE, LL.D, President at tha Royal Society. Ius- 
trated, Second Edition. Crown 8vo, 3t. Gd. 


ON BRITISH WILD FLOWERS CON- 


SIDERED IN RELATION TO INSECTS. r Sr JOHN LUS- 
tas M.P., F.R.S. Iustrated.’ Second Edition. Crowa Bro. 


THE SCIENCE OF WEIGHING AND 
MEASURING. pr H: W, wW. CHISHOLM, Warden of the Standards. 
Illustrated. Crown 


HOW TO DRAW A STRAIGHT LINE; 
A Lecture on Linkages. By A. B. KEMPE, B.A. Illustrated Crown 
vO, If, 

LIGHT: A Series of Simple, Entertaining, 
and Useful aha eae in the Phenomena of MAVER ead oe Use a 


Students of By ALTERED M. MA 
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SEEING AND THINKING, *By Prof. W, 
è XK. CLIFFORD, F.R.S. With Diagrams. Crown 8y@. it 


DEGENERATION: A-Chapter in DAR» 
® WINISM. By Prof. E. RAY LANKESTER, @.R.S, Illustrated. 


Crown byo. 25. 
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ee EDWARD PATERSON, ; 
: ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER,’ ` 
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IuStrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. Ditto, Electric Signals, Part 2, post i, 6 Stamps. 
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. * (By Appointment to the Royal Institution of Great Britain), j 
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IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates. Immediately available in any condition of the atmosphere. 
LADD’S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use, 
Physical Apparatus of every Description, s 
ILLUSTRATED CATALOGUE, SIXPENCE, 










_THE SCIOPTICON 


CATALOGUES FREE. 
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1, Ludgate Hill, St. Paul’s Churchyard. 
ESTABLISHED 1750 
Manufacturer of Astronomical and Terrestrial 
` TELESCOPES. 
THE “ EDUCATIONAL” ASTRONOMICAL 
TELESCOPĘ, 


With 3-inch clear aperture. Complete, £7 175. 6d. 
N. B.—These Telescopes have been introduced to meet the 
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FLETCHER’S .. 
SOLID FLAME BURNER 


Will with equal ease boll an egg m a small tin saucepan, or melt half a 
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seven minutes, 


Price, Japanned, 4s. “Nickel 
plated, ĝa. 


Complete List of Gas FURNACES 
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In feap. 8vo0, price 35. 6d. 


SOUND: ELEMENTARY LESSONS ON. ° 
By Dè WH W. H, STONE, Lecturer on Physics at St. Thomas’s Hospital. 


Illustrations. 
“This is an excelent litle text-book, well adapted for students of the 
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cocoa."— Food, Water, and an 
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Physiological Chemistry of the Animal 
Body. A Text-Book, Systematic and Practical. By 
Professor ARTHUR GAMGEE, F.R.S. With 
Illustrations. Two Vols. 8vo. Vol. I. nearly 
ready. 
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History of the Steam Engine. 

By ROBERT L. GALLOWAY. (With numerous 
Illustrations. Crown 8yo. 


Graphical Determination of Forces in 
Engineering Structures. By J. B. CHALMERS, 
With Illustrations. 8vo. 

ie s 

Text-Book of Geology. 

By’ ARCHIBALD GEIKIE, F.R.S., Professor of 
„Geology, &c., in the University of Edinburgh. With 
Illustrations. Medium 8vo. 


A Treatise on Organic Chemistry. 
By H. E. ROSCOE, F.R.S, and C. SCHOR- 
LEMMER, F.R.S., Professors of Chemistry in the 
š Owens College, Manchester. With Illustrations. 
Vol I, 


A Treatise on Comparative Embryology. 
By F. M. BALFOUR, M.A, F.R.S., Fellow and 
Lecturer of Trinity College, Cambridge. With Ilus- 
trations. Vol, ILS 8vo. À 

” Anthropology: an Introduction to the 
Study of Man and Civilisation. By E. B. TYLOR, 
F.R.S. With Illustrations. Crown 8vo. 


Dr. Francis Sibson's Collected Works. 
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Island Life; or, the Phenomena of Insular 
Faunas and Floras, with their Causes, including an 
entire Revision of the Problem of Geological Climates. 
By ALFRED RUSSEL WALLACE, Author of 
“The Malay Archipelago,” “The Geographical Dis- 
tribution of Animals,” &c, With Illustrations and 
Maps. Medium 8vo. 


Voyage of the “ Vega.” 
By ADOLF ERIK NORDENSKIOLD. 
numerous Illustrations, Medium 8vo, 


Ideal Chemistry. 


By Sir BENJAMIN BRODIE, Bart., F.R.S. Crown 
8vo. 


With 


Mathematical Papers. 
By the late Professor W. K. CLIFFORD, F.R.S. 8yo. 


The Aryan Family. 
I. Modern Village Life in Bengal.—2. The Agricultural 
Community in Ceylon.—3. The Joint Family.—4, 
From the Joint Family to the Village. By Sir JOHN 
PHEAR, KC.S.I. Crown 8vo. 


Manual of Ancient Geography. 
From the German of Dr. H. KIEPERT. e 
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Exercises in Deductive Logic, 


By W. STANLEY JEVONS, LL.D., F.RS., Pro- 
fessor of Politieal Economy in University College, 
London, Crown 8vo. 


. we F . 
Guide to the Study of Political Economy. 
From the Italian of Dr. LUIGI COSSA, Professor 
in the University of Pavia, Crown 8vo. . 





With Illustrations, Four Vols. 8vo. 
° ; Life and Letters of Fohn T. Delane, late 
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. f: e 
(J 7 e . ° 
wits è e bad ® 
> ` ° . 
Ă : MACMILLAN AND “CQ, LONDON. *%e ™ |. “som 
ý e e 
e e a . 
a” » @ee e bass e Py 
e ° x 
Se oe . e e P e ° 
ee e - e 
. 9 e e e e 











cxxviii : NATURE ` = [August 19, 1880 
| CASSELL PETTER, GALPIN & 60,8 ANNOUNCEMENTS, 


In Monthly Parts, price Is. 


-PAXTON S FLOWER GARDEN, 


By PROF. LINDLEY and SIR JOSEPH PAXTON. ° 


sv 
“Thoroughly Revised ang brought down to the present date by MR. THOMAS BAINES, F. R.H.S., with many entirely 
NEW TOLQURED PLATES, executed expressly for this Edition. 
Part I. ready August 25. 
This New Issue of PAXTON’S FLOWER GARDEN will be revised and brought down to date, oth as regurds the 
text and illustrations. Many entirely new Coloured Plates will be expressly executed by the best artists, from tings made | 
from nature and prodaced in facsimile colours, of the most remarkable plants recently introduced into cultivation. e degeriptive 


letterpress will be amended and altered in accordance with the latest botanical researches, Mr. Baines su supplying fresh original 
matter descriptive of the New Coloured Plates, and adding whatever recent information may be found desira 


. *a* Prospectuses at all Booksellers, or post free from the Publishers. 


NEW BOOKS AND NEW. EDITIONS. 


THE NEW AND CHEAP EDITION, 


LIFE OF RIGHT HON. W. E. GLADSTONE. By Barnett Smith, A 


SEVENTH EDITION is now ready, price 5s. 


OUR OWN COUNTRY. Vols. I. and II, now rea , each complete in itself, 


and fe pone upwards of 200 ORIGINAL ILLUSTRATIONS, and Steel rontispiece. Extra crown 4to, cloth, price 
75. eac 


g Altogether f Our Own Country’ is a charming book, well calculated to give a good idea of the beauties of our island town 
and scenery.” —Aforning Post. 


SHORTER WORKS IN ENGLISH PROSE. By Prof. Henry Morley. Being 


Vol. IV. of ““CASSELL’S LIBRARY OF ENGLISH LITERATURE.” With Original Mlustrations, price 11s. 6d. 


*‘A very useful and valuable ‘Library of English Literature.’ It is difficult to give an idea of the mdustry, reading, and 
judgment which have contributed to produce this volume.” — Spectator. 


GREAT INDUSTRIES OF GREAT BRITAIN, with about 400 Illustrations, 


is now ready, complete in 3 vols. price 7s. 6d. each. 


CANARIES AND CAGE BIRDS, the ILLUSTRATED BOOK OF, with 56` 
Facsimile Coloured Plates, is now publshed complete in one handsome volume, demy qto, cloth, price 355.3 or palf 
morocco, 455. 

The Times, in reviewing this volume in its issue of July 22, remarked : pa as ns the book is a perfect encyclopaedia on 


everything relating to the sublets of which it treats, and the plates may be studied with no little profit by those who deaie to 
become, practical naturalist” 


FIELD NATURALISTS HANDBOOK, The. By Rev. J.°G. Wood ‘and 


THEODORE WOOD. Second Edition now ready. 





Now ready, price 128. 6d. 


FAMILIAR, WILD FLOWERS. 


SECOND SERIES, COMPLETE IN ONE VOLUME? 


BY F. E. HULME, F.L.S.„ F.S.A. i 
e Containing 40 full-page COLOURED PLATES, with Descriptive Text. 


“ An elegant table-book, decoPateg with choice coloured figures of some of the most interesting of our native flowers, ind 
. ° supplying the kindof formation concegning them which the general reader is likely to appreciate.”—FYorist. 


“ A delightful book, vag got up, its forty Coloured Wateg carefully done, &nd the letterpress righ in new and varied 
information. è Botany, with Mr. Hulme will add zest to many an otherwise dull walk.”—Graphie. 


CASSELL, PETTER, GALPIN & CO, Ludgate Hill, London. 


~~ , enfaated A : . Cray, Sets, AEP TAYLOR, at 7 and 8, ws Street Hill, Queen Victoria Street, m the City of London, and subhshel by 


Ig C4ILIAN AND Co. at the Office. 29 tad Bedford Street, Covent Garden —Tuunspar, Augus 19 1830, 
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A WEEKLY ILLUSTRATED JOURNAL 


°OF SCIENCE 


. “To the solid ground 
Of ‘Nature trusts the mind which builds Sor aye.” — WORDSWORTH 
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ROSS'S 


NEW PATENT 
MICROSCOPES. 


STUDENTS’ . 
STANDS — 


FROM, 


£8 18s. 6d, 


DESCRIPTIVE 
“CATALOGUES 


On A e 












[All Rights are Reserved. 


` 


BROWNING’S ANEROIDS. 





SOVEREIGN ANEROID. 
SENT PACKED FOR £r. 
ILLUSTRATED CATALOGUE FREE. 


THE 


ROSS & CO., 164, New Bond St., London. | JOHN BROWNING, 63, STRAND, LONDON, ON, ee: 
FRETGHER’S PERFECTED SOLID FLAME GAS COOKING AND HEATING BURÑER. 





IPATENTED AUGUST, 


The only 


R perfect Burner for Cooking, Boiling, and Dirty Laboratory 
or! 


‘reo from Smell, the most powerful Burner known, and not 
damaged by 
the roughest 

work 





e = i be taken 
off and Cleaned when <n Dirt The Stand i ig Broad a and Firm, 
supporting Large or Small Vessels safely and steadily, 


ePBICE, Japdnnod, 6s, 6d.; Nickel-Plated, 8s. 6d. 
7, THOS. FLETCHER, 4 & 6, 


. 
, ‘e a e 
si se e 


IB80.] 


ORIGINAL SoLID e ` ae 
FLAME BURNER, 
with Gaure, 42.5 
or Nickel Plated, 
5a è 
Two Patierns 
kept in Stoch. 


All these Burners 
are the same 





of Water in a 


weight of Lead in an Tron Pot They will boil half a gill 


lat Copper Kettle in Six Mmutes, and work equally well Alr, Gay or 


Coal-Gas. 
. ane FIRE, an Attachment tp the above, making a first-rate Gas Fire, ° 


Conmlstrat inacrated List, Price of Gas Furnaces for Cru@bles, Muéiles, 
Porcelain ae » Ma 34, 


les, 

d, and Automatic Blowers 
Fletch®a Lecture to the Soclety 
Funel to Laboratory 1 Work, for which he 
Medal in June, 


Museum Stréet,° Warrington. e 
Rage 


Arts On t 


a 
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MICROSCOPIC OBJECTS 


Of supcrlatiew perfection, illustrating “Histology and every branch of 
Microscopy. 


e Catalogues post free and gratis on application, 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48x, Tollington Road, Holloway, London, N. 


THE VICTORIA UNIVERSITY. 
THE OWENS COLLEGE, MANCHESTER. 

A PROSPECTUS containing information on the Course of Instruction, 
Fees, Scholarships, Exhibitions, &c., may be obtained on application to the 
aia The Calendar will be published early in September, 

J HOLME NICHOLSON, Registrar sro tes. 


THE OWENS COLLEGE, 


MANCHEST 

The COLLEGE SESSION, pagal will hee} in the M Bedical Department 
on FRIDAY, the rst October ; j in the Arts, Science, and Law Department 
on TUESDAY, the sth October; and in the Evening med Department 
on MONDAY, the rith October 

Candidates for admission must not be under r4 years of age, and in the 
Arts and Science Department those under 16 will be required to pass a Pre- 
hminary Examination in English, Arithmetic, and Elementary Latin. 

Prospectuses are published for each of these Departments, and may be 
obtained on ap lication to the R R 

Fuller dei anng the urses of Instruction, Fees, Scholarshy: 
Exhibitions, &c. eal be en in rie Calendar, which y be obtained, 
early in Septe » post free 3s. 6a) from Mr. CORNISH, 33, 
Pucadilly, and other Booksellers in Manchester, and from Measss. MAC- 
MILLAN AND Co , London. 

The Syllabus of the Evening Classes may now e obtained from Mr. 

J. HOLME NICHOLSON, Registrar. 


CornisuH (price 6d., post froe, 7d). 
OWENS COLLEGE, MANCHESTER. 


A DAUNTESEY MEDICAL ENTRANCE SCHOLARSHIP, value 
%100, will be offered for Competition, on the rst OCTOBER, to persons who 
have not been Students in any Medical School in the Umted Kingdom, and 
whose age does not then exceed 25 years Notice must be given to the 
R on or before rst September. 

Subjects of Examination —z. General and Comparative Anatomy. 2. 
Physiological Botany, 3. Chemistry, 4. Mathematics or Latin. 


J. HOLME NICHOLSON, Registrar. 


ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBANKMENT, S.E. 





of October. e subjects o aoe Physics, 
with either Botany or AA at the 
are held throughout the year i the Matriculation, Saimin Se al Cres 
and rst M.B. Examination of the University of London. Several Medu 
Practitioners in the neighbonthosd recerye Students for residence and 


supervision, and a register of inspected and approved lodgings ıs kept in the 
Secretary’s office. 


and all iculars can be api from the Secre 
Dr. GILLESPIE. di W. M. ORD, M.D., Daa” 


e 
UNIVERSITY COLLEGE, LONDON. 
PRELIMINARY SCIENTIFIC (M.B.) EXAMINATION OF THE 
UNIVERSITY OF LONDON. 
The following Classes meet the requirements of Candidates : — 
.—Prof Witriasison, Ph.D., F.R.S, 
cs.—Prof. G. C. Foster, ERS. 
B and Vi ig at Rea ‘pron F.R.S., F.L.S. 
jotany e o. —, LIVER, 
The Courses Hn Practical Chemistry, and Botany ae into 
Mi Corricuam, the extra fees amoun: to ro Guineas. 
puree rmation as to Classes for Matriculation, may 
be ob from the College, Gowa Street, W C. 
ALFOURD ELY, M A., Secretary. 


A DEAF GENTLEMAN desires a SITU- 


ATION under an Electncian, Botanist, or other Scientific Man.— 
Address ScHouagis, care of Publshers of anton $, Bedford 
Street, Strand, London 


Rev. W. TUCKWELL} late Head Master of 


tion of Cenc 








*Taunton Colleges ScMool, and Fellow of New College, Oxford, takes 
FEW BOYS AS PUPILS. EAA fae the tavil Service and the 
Oxford agd Cambridge Certificate —Address, Stockton Rectory, 


e Rugby. 


ROYAL POLYTECHNIC.—CLASSES for 
© the préparation of Students for Uni 


“eo of eRe eS, DSe F. L.S. London aal 
ad Prsia Chemistry. , All a aaay S ae 2 
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LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIT’S and NATURALIST’S 
STUDIO, 17, ANN@STRMET, BIRMINGSIAMe 


IE B. has last werk sent to his subscribers Aryxlus foliacens, with 
ana Sea description. He has alsy sent out Cristatella nucedo, Paludi- 

Tila BAren olvox gistater, Cillarts paradoxa dic. 
ole ae sengi Kopat fat be made in this place of saps Te B. 


is supplying. e 
Specimen Tube, One Shilling, post. -free, 
Twenty-six Tubes in course of Six Months for S iption of £1 18 
Price List of Specimens on applicatiom, with si addressed envelfpe. 
Portfolio of Drawings, No. 3, One Shilling. e 


e 
CITY and GUILDS of LONDON INSTI- 
TUTE for the ADVANCEMENT of TECHNICAL EDUCATION. 
—Wanted an Assistant accustomed to Physical Laboratory Work, and 
especially with a Practical Knowledge of Electrical i cawarameaiy. 
For Terms, &c, apply, by Tattar, to Prof. AYRTON, Technical School, 
Cowper Street, F ınsbury, 


ROYAL SCHOOL OF MINES. 


DEPARTMENT OF SCIENCE AND ART?’ ° 


During the Thirtieth Session, 1880-81, which will commence on the rst of 
OCTOBER the followmg COURSES of LECTURES apdePRACTICAL 
DEROA TEANO will be pven .— 








x. Chemistry. E, Frankland, Ph D., D C.L., F.R.S 
a Biology. Zayi .H Huxley, LL D., F.R S 
3 By Warnngton W. Smyth, a A, FERS., 
È Mog John W Judd, mee 
; o o u “RS. 
ÉA kedd „Bgt ByT M Goodeve, M.A. bd 
7 2i ysics. By Frederick Guthrie. 
8. Metallurgy By W. Chandler Roberts, F.RS 
9 Mechanical Drawing. By Rev. J H. Edgar, M A. 


The Lecture Fees for Students desirous of becoming Associates are £30 
in one sum, on entrance, or two annual payments of £20, exclusive of 
Laboratories. 

Tickets to separate Courses of Legtures are issued at 43 and £4 each. 

Officers in the Queen’s Service, Her Majesty*s , Acting Mining 
Agents and Managers may obtain Tickets at reduced prices. 

1ence Teachers are also admitted to the Lectures at reduced fees. 

For particulars (free) or for Official Prospectus (price 6d , by post 7a’), 

apply to the Registrar, Royal School of Mines, Jermyn Street, London, 


F. W. RUDLER, Registrar. 
EAGLE INSUR AR COMPANY, 


, PALL MALL. 
For Lms ONLY. 





one ct tod Forms may bo Bad at the Oiice, or from any 
Capan 
EEokROR RGE TOMPHREYS, Actuary and Secretary. 


MINERALOGY AND GEOLOGY, 
FINE SPECIMENS OF 
PHOSGENITE AND CRYSTALLISED 
ULLMANNITE, Sardinia; also à 
CRYSTALLISED CALEDONITE, LANARKITE, 
ANGLESITE, and LEADHILLITE, Scotland; 
EUXENITE, ENSTATITE, CYPRINE, Nérway; 
GREEN WAVELLITE, BROOKITE, 
PECTOLITE, America, 
COLLECTIONS FOR STUDENTS, from £2 sr. 
COLLECTIONS FOR BEGINNERS, from 45. 
E CASES AND APPARATUS. 


BLOWP. 
PRIVATE LESSONS AND EVENING CLASSES. 
Catalogues free. 


SAMUEL HENSON, 
277 (Late 113), STRAND, LONDON, W.C. 


DIAMONDS IN MATRIX, 
Eae C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
sale Specimens of the above ; also Cut Precious Stones in all Colours, # 
Precious Stones valued and bought, ® 
18,, FRITH SJREET, SOHO, W. 
—- 
GEOLOGY AND MINERALOGY. 
es JOHN TYM has for Sale, ahead prices, rear paar eaten 
of Fossils, Rocks, and Minerals, specially arran to illustrate the text 
books of Lyell, akis, Bonney, Collins, avies*Skertchley, Dana, P 
Jukes, &c. Series of S; ie less for School apd College: Museums are 
supplied at very reasona! Catalogtues post free: 
Postal Address AITON, vid SHEFFIELD. 
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FIRST-CLASS AND THIRD-CLASS 
AWARDS 
AT SYDNEY EXHIBITION 
s e FowCollections for Tpacheæ and Students, of 
carey wes FOSSILS, AND ROCKS 
Used wihi success by all Geological Science Teachers ın the United King- 
ë dom, Spg Specimęns, Hammers, and all requisites, of 


JAMES R. GREGORY, 
Geologists’ Repgsitory and Museugp, 88, Charlotte Street, Fitzroy Square. 


New Lists of Copections, Apparatus, Rock Sections, &*c., post free. 
NEW PRICE LIST 


ELEMENTARY "COLLECTIONS 


~* FOSSILS, ROCKS, AND MINERALS, 
APPARATUS, &c. 


POST FREE. 


THOMAS J, DOWNING, 
38, WEISKINSTREET, DST [OEN STREET ROAD, 


DIA NDS AND OTHER PRECIOUS 


STO Scientific opinion givenas to GENUINENESS, PURITY, 
aad VALU E Barce WRIGHT, 90, Great Russell Street, Lendoa. 


“Of the 1st o£ every Month, price One Shilling, 
THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Seres, Edited b J: E. Hartina, F.L.S., F.Z.S., Member of the 
British thologists’ Union ; 

Original articles by well-known naturalists in every branch (of zoology ; 
habits of animals; arrival and departure of migratory ; occurrence 
of rare birds; distribution and migration of Britieh fresh-water fish; new 
or rare marine fish ; local aquaria; British reptiles; British land and fresh. 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviows 
of natural history books. Occasional translations from foreign zoo) 
journals of mportant and interesting acer in various branches of zoology. 

ere ars occasional woodcuts 

JOHN VAN VOORST? 1 Paternoster Row. 


NORTH BRITISH AGRICULTURIST 
is the onl icultural Journal in Scotland, and circulates extensively 
amongst Landed Proprietors, Factors, Farmers, Farm-bailiffs, and others 
interested ın the management of landed property throughout Scotland 
and the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday 

me for the evening mails, and contains Reports of alt the principal British 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invalnable to the breeder and feeder as a guide to the 
Be Hig a peg prom ctigr ging Kgneuleural Society 

u ports are given o e Meetings ol t 

ef England, the Royal Soland the Society of I d, the iy oma and 

Agricatural So Society c of 


Scottish Chamber of 
rt all the principal A; tions throughout Great 
e 


For Advertisers addressing themselves to Farmers a better mediam does 


ne t ealst. 
“ree 3a. post 3j@ Annual Subscription, payable in advance, 14s. 
ae in Street, Edinburgh. 
Pow oe Orders payable to Ch Anderson, Jun., Edinburgh. 
_ESTABLISHED 1843. 











afternoon in 


itaun and 





a Weekly 


Newspaper and Review in a French Tangang., "Poli Literature, 
h booksellers, oo at 


kstalls a 
LA SEMAINE F AISE: ournal Française pour 
l'Angleterre : Politique, RANGATS Sara Variétés | ise pose 
et Note. Ut creme par Ja pote ie, to Ana ne honne 
ment franco poste—un an, I mols, 75. ix 
tous s Fe of ux gama da a r de fe -On s'abonne ane 
ureaux, 37, S 


LA’ SEMAINE aanp Seranit 1 tla Semaine Fran- 
çaise’ has brenght out in London for the benefit of those English 
Sew ir mio may wi Eea a os tee Pardour Galle prne 
low, instea confinin: pont 
* It certainly merits Beceni abr r 
LA SEMAINE FRANÇAISE. —“ The numbers before 
us are full of good things. . It will be far better for most than any 
one of the best papers published in Paris itself. oWo are much aaeed 
with the character of lt, and. believe it will ba highly ie im thos® 
many | households where French is cultivated. printing is very wel 
done.”"—Quern, 
Tarus oF Sussceirrion:—~ s d ` 
Three months @ ss o os ose oe æ 30 
Sı 77 
2 


x » Lead ee >. oo 


Twalve , 
P.O.0,. payable to T. Sranswics 


at King Street, , Covent A Garden, wc. 
Publishing Office, 37, Sout. 


ampton Street, Strand, W.C. 


THE NEW BIOLOGICAL JOURNAL. 
ARCHIVES DE BIOLOGIE. 


Edited by Professors Epovarp Van Brenepun of Liège Mnd Van 
Bampexe of Ghent. 
El hag is devoted to the pubhainon of original Memoirs on the 
Emb pido Ale aa Histology, Physiology, and Comparative Anatomy of Plants 
Each number 1s illustrated with numerous Coloured Piates, 
a appears at the commencement of the Quarter 
Prce:—A Single Number, Six Shillings and Sixpence Annual Sypscrip- 
tion: Twenty-five Shillings, or Twenty-seven Shulings post free 
gone received d by M Means WiLLIAMs & NORGATE, 14, Henrietta Street, 
Covent Garden, Lo: n 
Rahs arden, Dondon c have appeared '— 
Van Benzpen On the Embryol of the Mammalia. 
Van Baupexe’ On the Cleavage Bf the Egg in Batrachia. 
Foe Htncer: On the Termination of 
paper an ie AND VANDEVELDE. Un the Physiology of the Muscles and. 
Nerves of the Lobster e 
__MacLeop: On the Harderian Gland of the Duck, &c., &c 


P T HE To x Part IV., price 6s. 
OURNA AL OF 


ANATOMY, AND PHYSIOLOGY 
NORMAL AND PATHOLOGICAL, 


CONDUCTED B 
Profs. HUMPHRY, TURNER, M'KENDRICK, & Dr. CREIGHTON. 
Volume contains 30 Plates aies and numerous Woodcuts. 


Con. 
1. Rete yere of Narwhal. By ES H. S. Wilbon, MD. (Plates XXI. 
2. Coronary Veins of Stomach. By W. J Walshgm, F.R.C.S. (Plate 


Coronary ` eins of Stomach. By Prof. Turner 
Communication between Air-Bladder and Cloaca in Herring. By F. 


W. Bennett. 
Coecygis Muscles of Man. By Prof. M. Watson. 
Valvular Hematoma. By G. A. Gibson, A.B (Plate XXV.) 
Pathology of Macroglosna and Hygroma By R. Maguire. (Plate 


Chaney in Spin Spinal Cord after Amputation of Limbs. By. J. Dreschfeld, 
Morbid Ante of Post-Scarlatinal Nephritis By B C Waller, M.D. 


ro nism of Opium and Belladonna By J G. Nalsmyth, M.B 
Ir Presence of Astmgalo-Scaphoid Bone m Man, By R. J Anderson, M.D. 
12. Mods. of Haling in Wounds under Antiseptic Dressings By D. 


13. i “Movements of Fishes. By Prof. M'Kendrick. (Plate 
? RRD y ‘ 


I4 Anatomy of the Porpoise. By G B Howes. (Plate X XIX.) 

15 Two Maski an and Skull from Islands near New Guinea. By Prof. Turner 
te XXX 

16. Sm ee Ansmsthetics on Pulmonary Circulation 


17. Method of Preserving Colours of Tissues. By H. Bendall 
x8. Variations ın Myology By J Macdonald Brown 
1g. Anatomical Notices. B. A Gibson 

MACMILLAN & CO, London and Cambridge. 


Now ready, price 3s. 6d., Part X. of 
BRAIN: 


p youn py 


o 


By D. Newman, 





A QUARTERLY JOURNAL OF NEUROLOGY. 


J.C BU CE NTI M.D., ERS, J J "CRICHTON-BROWNE. MD, 
F.R SE., D. FERRI IER. M.D., F.RS, AND J HUGHLINGS. 
JACKSON, M D.. F.RC.P 
Contents. 

ORIGINAL ARTICLES :— 
On the Form and To 
Pecks s Da lon (n ew York). 

ystagmus. Oglesby. 
On Muscular Spasms known as ‘‘Tendon-Reflex.”” By A, WallereM.B. 
On ht- or Left-mded Spasm at the eet of Epueptic Paroxysms, &c. 
By J Hughlngs-Jackson, M.D. F.R S. 
Notes on Left-handedness. By Willam W. Telid, MD. 

CrrricaL Dicssts AND Notices or Booxs 
aaa oR as am Organ of Mind "By John Charles Buckaill, 
Lindsay on Mind in the Lower Animals, in Health and Diseare. By F. 

L Benham, M B. 


Tandouzy on Paralysis in Acute Disease” By A de Wattevilly M.A, 


B Sc. 
Mickle on General Paralysis of the Insane. By J.C Bucknifl. 
Ore of Mirocephalic Idiocy. By Ac R. Urquhart, M 
e of Micro c y rqu 
Caso of Cere Ç Cerebral Tumour. By Arthur W. Fox, M B., Did Emest eld, 


ÅBSTRACTS OF BRITISH AnD FOREIGN JOURNALS :— 
Method of Preserving the Brain (Giacomini uv, Allen Thomson, #.R.S. 


Krneg on the Sule: of theg ceny Bran. By H 
Obersteiner 
Féré sur le Développement du Cerveau, Se » Agnidgn on a New Study of 
e . Cerebral Localisation. By A. Waller, M.B. ° 
Visceral Neurology. By J. Mitchell Bruce, M.D. 


Buzzard on certain Points in Tabes Dorsalis By J. HoghRage Jackson 
Abstri&ts of the Gulstonian vas e By W R 


è MD. 
A in jes Relation g to Cerebral 


On the Disease called Sturdy in St 
Localisaflon. By George T. 
jer on Anesthesia from Cora Caio *Sommer on D.seages of the 


Ammons, By D Ferrie: 
MACMILLAN, & CO , London.e ae a 
we i 
S@ee ry > 
Si $ ` 
. * e 
e » 


gs” 


Nerves in the Muscles of Insects * 


hical Relations of the Corpus Striatum. Ry 
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Now ready, price 5s. 6d , Vol. IL., No. IV., of 


+ JOBRNAL OF PHYSIOLOGY. 


EDITED 
With the’ co-operation in 
Prof. A GAMGEE, FRS, 
J. BURDO N-SANDERSON, F.R.S 


And in Ameri 
Prof. Ha P. BOWDITCH, Prof H. N SE RTIN, Prof. H. C, WOOD, 
MICHAEL FOSTER, M.D., F.R.S. 


CONTENTS. 
On the Relative Pa: ing Action S Atropia and Pilocarpine on the Heart. 


By Sydney Ri 
@oncerning the ge an of Oon Salt, Sat te of “Atropi in Bronide of 
y the same. 


oie and Sulphate of Nicotine on Muscular Irritabili ny B 
in Serous G jands during Secranon: By J ley. 
Be anes in Femin forming © ds during Senenon By J. N. 


Langley and H. Sewall 

The Physiological Action of Heat By B F, Lares Part II. 
MACMILLAN & €O., LOND 

THE ENTOMOLOGIST’S MONTHLY 

MAGAZINE, 


Price Sixpence, ced 24 pages 8vo, with occasional Illustratio: 
Conducted by J. W, Do Ae KIC LACHLAN, ERS. BC Rye, FZ. 
end ‘i T. STAINTON, F 

‘This Magazine, commenced in 1864, contains, ndani articles and notes 
on all subjects ames with Entomology, and especially on the Insects of 
“s 2 Brita Ine. Six Shillin 

tion—Six gs per 
mence with the June number in each year. 

Vols. I, to V. (strongly bound in cloth) may be obtained by purchasers of” 
the entire set to date, at the increased price of 10s. each;- he succeeding 
vols. may be had se ly or together, at ys. each. 

London: JOHN VAN VOO , I, Paternoster Row. 

N.B.—Communications, &., should be sent to the Editors at the above 
address, 

5mo 


. a L'ÉLECTRICITÉ ii 


Paris. — 16, rue du Croissant. — Paris 


Revue spéciale populaire, illustrée, bi-mensuclle 

. contenant 24 pages grand in-8° & deux colonnes, 
formant chaque année un magnifique volume 
de 400 pages orné de plus de 200 gravures. 


Rédacteur en chef: W. DE FONVIELLE 
l Directeur : E. de CHsson 
Envol gratis de numéro spécimen sur demande 
Un numéro T5 centimes 
E et Départements * Un an .ssserasen 42 ‘r, 
anger, — Union postale : Un am, 44 fr. 
Leg Abonnements partent da 5 ct da 20 de chaque wo? 


THE “HANSA” 


Published since 1864 in Hamburg, is the only independent professional 
y, dedicated exclusively to Maritime Objects. Essays, 
ges Renew Re s Advertisements Strict eye kept upon the deve- 
Nambe e : aritime Affairs in every, respe t Eray second Suday ona 
in gto at least , uent supplements an wings. Su to; 
z fn oa ea a is of the year furnished subsequently. S 
mo or ia months, Advertisements 4d. a line, widely spread by in 
considerable abatement for 3, 6, ra months’ insertion. Business 
Efke. Aug. Meyer and Dyjeckmann, Ham Alterwall, 28. Edited by 
W. v EN, » Hamburg, Alexander Street, 8. 
the rst of every Month. 
On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 
With the Assistance of 
Frupreicx Bonn, F Z.5.¢ | Ba Powsr, M.D. 
Ep@arp A. Piem ES L.S. Moga Wair," F. L.S. 


Contains ere by wellknown F RETTE N 


On the 





st on all branches of the 


Science; on Insects injunous or beneficial to Farm or en; Notes on 
Habits, Lıfe-Histories ; occurrence of ; there are monthly hsts 
of licates and Desiderata, 


Numerous WOODCUT ILLUSTRATIONS, to the printing of which especial 
attention is given, and gocasional LITHOGRAPHED and Crromo-LITHO« 
GRAPHED PLATES 

SIMPKIN, MARSHALL, & CD. ,QStationers’ Hall Court. 


NOTICE OF REMOVAL., 
* JAMES HOW & CO, 


© SCIENTIFIC INSTRUMENT MAKERS 


73, "FARRINGDON ST., LONDON 


. Tare ors, ST. AND 9, FOSTER LANE), 


° HOWSSTURENT’ S wc epecas HOW'S MICROSCO GeLAMP, 
Rpa Sostiens add tier 0 Recta: ioe the Microscop: 
aoe 
. e eet 
- 0 ® e 
eo e . : 
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Volume, post free. The volumes com- | SAMPSON LOW, MARSTON, SEARLE, & R 
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Now ready, post quarto, cloth gilt, 272 pages. Price rós. 


LIGHTNING f 


Prof. W RUTHERFORD, F.R.S., Prof CO N D UCT O R S: 


HISTORY, NATURE, ia a MODE OF APPLICATION. 


By RICHARD ANDERSON, F.C.S., F GS 
Member of The Society of Telegraph Engineers ; ; Agsoc. 


With numerous Illustrations, © 


‘*The book is one to Be commended tothe biniders of or dwellers in, aofty 
houses, to the deans of our cathedrals, t8 the parsons of chufthes with, lofty 
spires or towers, and to all owners, constructors, or occupiers of bullding® 
which, from their height or situation, are exposed to danger From Lightnin. 

— The Athenann. 

“ The book is clearly and senmbly written, and sufficiently sicsiraied and 
is the work of a practical man who thoroughly understands what he is 
talking about.”—7he one 


London: & F. N. SPON, 
Now Vouk: 46. Broome 


A PHYSICAL TREATISE on ELECTRI- 


Inst. C.E. 


ri Charing Cross, 
1880. 





CITY and MAGNETISM. By EH E. H. GORDON, BA Cambridge, 
Amistat Secretary of the B. Association. 2 vols., demy @yo, cloth 
extra, 3! 


t Perhaps the best text-book ever done.”’—Vanity Fair. 


GTON, Crown 
Buildings, 188, Flect Street, London, E.C. 


PROF. HEER’S PRIMEVAL WORLD of 


SWITZERLAND, with Geological Map and 560 Illustrations, edited 
by James Heywoon, MA, F.R S. In 2 vols, 8vo. Pryce 16s, 


London: LONGMANS & CO. 











“The leading Farmers paper.” —CLARE $ SewELL Reap, Esq, M.P. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS CHRONICLE 
(PRICE 3d WEEKLY). 

The representative organ of the Central and Provincial Chambers of 
Agriculture, gives fuller reports of the discussions and proceedings of 
this extensive organisation than any other agncultural paper. It devotes 
special attention to the treatment TF Agricultural Questions by Parlia- 
nent, bosides containin ample. Reports of the LATEST LONDON and 
COUNTRY CORN, LE, H r; FROVISION, and other Markets, 
with Ory ‘Articles on Tanto aming, the o Dairy, Herd and Flock 
News, Horticulture, &c., &e It is despatched every Monday evening in 
time for the country post 

Terms of Subscription, payable in iadianés, post free :—3 months, 35. 94d; 

6 months, gi 12 months, 'r 5s. 

Published by W PICKERING ar Arundel Street, Strand, London, W C. 

TRIMEN’S JOURNAL OF BOTANY, 

Edited by Jaa AND FOREIGN. 


Botanists, —Extracts, and 
ournals.— Botanical News.-= 





Price rs. 


iption for One Year, payable in advance, 1259 
London : 


eect WMAN, & CO , 54, Hatton Garden, E.C. 
THE BREWERS’ GUARDIAN: 


A Fortoightly Paper Paper devoted to the Protection of Brewers’ Interests, 
censing, Legal, and pkey ose? 8 Matters. 
Revigw oF THE MALT AND Ror TEADES; Ayo WINE AND SPIRTIÖI RADE 
ECORD. 
Organ of the Country Brewers 
“ The Brewers’ Garten 1s published on the eve: 
Tuesday, and is the only journal officially connected aah brewing interests, 
Subscription, 163 6d, per anunum, post free, dating from any quarter-day. 
Single Copies 1s. each. Registered for transmission ab: 
Offices~s, Bond Court Walbrook. London, EC. 


BRYCE-WRIGHT’S LATEST ARRIVALS 


GEMS8.—Very fine Vell@v °Sapphire; Alexandrites from 
Ceylon ; Cat’s-Eyes and Star Rubies. 

MINERALS,—Chessylites from Chessy; 3 Anglesites, Alex- 
andrites, Opals from Australia. 

STONE AND BRONZE IMPLEMENTQ—A mag- 
nificent Series from the Swiss Lake-Dwellings; the Col- 
lections containing many® forms that have never been in 
England before. 

BTHNOGRAPHICAL WEAPONS, —A wonderful Col- 

© lection from New Guinea. 


; BRYCE-WRIGHT, 
. Mineralogist and Expert in Gent and Precious 
90, GREAT RUSSELL STREET, LONDON, W.C. 


of every alternate 
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NOW READY, SECOND EDITION 


GRIFFIN’ 9 CATALOGUE,’ 


ENTIRELY REVISED, 
. AND PUBLISHED AT GREATLY REDUCED PRICES, 
Being the Jargesi, most complete, and cheapest List of Apparatus ever placed before the Public.* 


-<COHEMICAL HANDICRAFT, 


A CLASSIFIED AND DESCRIPTIVE 
CATALOGUE OF CHEMICAL APPARATUS, with copious Explaæatory Notes,“ 
. By JOHN J. GRIFFIN, F.C.S. 
In demy vo. 480 pages, illustrated by 1,600 Woodcuts., Price 4s., bound in cloth. Postage 74 
i PUBLISHED BY 


oo i JOHN GRIFFIN AND SONS, 


CHEMICAL AND PHILOSOPHICAL INSTRUMENT MAKERS, 
22, GARRICK STREET, COVENT GARDEN, W.C, 


CHEAP SCIENTIFIC APPARATUS FOR SCHOOLS. 


PRICE SIXPENCE, POST FREE, 
x THIRD EDITION, NOW READY. 


Descriptive Catalogue of an Organised Set of Scientific Apparatus for the use of Elementary Schools, including a considerable » 
number of entirely New Instruments, for the illustration of Mechanics, Hydrostatics, Pneumatics, Optics, Heat, Magnetism, 


Electricity, Galvanism, Meteorology, Chemistry, Mineralogy, Geology, and Physical Geography, with the prices at which they are 
offered to Schoolmasters and the Managers of Schools. 


JOHN J. GRIFFIN & SONS, 
22, GARRICK STREET, COVENT GARDEN, W.C. 


PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


New List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIEN TIIE LECTURES, with Terms of Hire. Post free. 











Complete Sets of Physical Apparatus for aiee Pomers ano and all the Physical Text-books in nse in Schools and Colleges. 
SCAU EAE TA CAET Sona nar Departments ts Requirements in tho Sections of Light, Heat, Sound, and Electricity. 
wi tus en o ons eal 
on See r als, a ctors, Gower and other Patent Telephones. 


EDWARD PATERSON, í 
° ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 
76, LITTLE BRITAIN, E.C, LONDON. STEAM WORKS—GRAY’S INN ROAD, 
Ylustvated Catalogue of Electrical Apparatus, Part t, post free, 6 Stamps, Ditto, Eleciyle Signals, Part 2, post free, 6 Stamps. 


W. L. A D D & C O3 . 
SCIENTIFIC INSTRUMENT MANUFACTURERS, Py 


e (By Appointment to the Royal Institution of Great Britain), 

Ir AND 12, BEAK STREET, REGENT STREET, W. 
IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates. Immediately availaBle in any condition of the atmosphere, 
LADD’S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use, 

å Physical Apparatus of every Description, . 
ILLUSTRATED CATALOGUE, SfXPENCE, e 











ws Now ready, in Medium 8yo, price 18s, Vol. I. 


A TREATISE ON 


COMPARATIVE HMBRYOLOGY. 


aB Yo 
ta 
F. M. BALFQUR,- M.A, ERS, . - 
. Fellow and Lecturer of Trinity College, Cambridge. 7 
. e, x In Two Vols, Tinstrated. a Sane 
MACMILLAN AND C@PLONDON, ° ‘fee os 
. a me . Pan ia ` . 
es * 2 Mis bd @. i 
ee i : bed *. 7 , 7 


or 





| exxxiv ; NATURE [August 26, 1889 
e Ld 
Ie o 
sO: TISLEY & Co, SUBSCRIPTIONS TO NATURE 
E Yearly. . . Ear 28s. 
E OPTICIANS, Half-yearly . 4 gte s ee 3 
174, BROMPTON ROAD, SW. Quarterly . . . 6d. 
. ` (Close to South Kensington Museum). To the Colonies, United States, the Continent, end 
= r THE ; PHONEIDOSCOPE all places within the Postal Union :— se 
> An Instryment for Observing tho Colour-Figures of Liquid Films under the aaile Å: ge TA 
à àl clon of a Quarterly . 
Being “se demonstration * ee oe oS DoE MAA Si Office e 29, Bedforg Street, Strand. e > 


* The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ros. 
a Been E OALE ARD TAIL M 
e x. C. TISLEY & CO., rya, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. gil Materials supplied for experi- 


purposes. 
Price Lists o feck Saige and Acoustic Apparatus, with Drawings and 


tion of the Hay monozragh, Post Free, ad. 


OW READY, 
SECOND EDITION, 


GRIFFIN‘S 


CHEMICAL HANDICRAFT.. 


PRICE 4s. 7d. POST FREE. 


A GATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Dlustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Appararus. 
e JOHN J, GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


ADAM HILGER, 


Scientific Instrument Maker to the al Observatories 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, Potsdam, &c., &¢. 


ee TOTTENHAM COURT ROAD, LONDON. 


Polarisation Spectroscopes of Great Dispersion, as described by 
peep PC Tait in NATURE, voL xxii. p 360, are made ar prcs $10 zoe 
The Meteorological Pocket Spectroscope of Prof. P Smyth, £ 
Rutherford’s Gratings are Mounted on Mr. Norman Lockyer’s Plane ae 
Prices from Z25 to £150. 

Price List 6 Penny Stamps. 











NATURAL “HISTORY STORES, 
48, ESSEX STREET, STRAND, 
Srudents and others are invited to inspect the Colleen of British and 


Foreign Is, phytes, oderms, 
Minerals, Fossils, Rock k Specimens, Mas Microscopi c Objects, &c: 

Cabinets; Geologist 5 aia es, Card T 
Tablets, G. lass Slips pn, Mio Th Thin Clas, Ca Canada Marine Glue, and 
other requisites for the G 


Ee ë 18 aga | Post Free. 





se Sr gn 
CHEMICAL & PHYSICAL APPARATUS, , 
BOTTLES, PURE CHEMICALS? 
And every requirement for Science Classes, Private Study, or Business 


Illustrated Priced Canis on Application. 


MOTTERSHEAD AND CO0, 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. oa 


DRAPER’S INK (DICHROIC). 
THE NEW BLACK INK 


GPIRRERING FROM ANYTHING ELSE EVER PRODUCED, 
ritng becomes a pleasure wheo this Ink is used. PREET eget SE 
re the prmapal Banjs, Public Offices, and Railway Companies throug! 


It writes almost instantly Full Black. anti easily from the 
Does not corrode Stee! Pens, Blotting-paper may be pplted at the 
Is cleanly to use, and not liable toBlot. ae of writing, 

Can be obtained in Lond: essrs, Bgxcray & Sons, Faring- 
don Street; W. a io Londons thrapeh AnA tt Newsgry & Sons. Nerpio 
Street; Wu. MATHER, London and Manchester; J. Austin & Co., 
Street, Liverpool; and Stacy & Coox, Paternoster Row; and to be Pate of 
all Stationers, 

BEWLEY & PRABER (Limited), Dublin. 


MICROSCOPES and 
BALANCES as made by 
W. STONE, 
44, Gloucester Street, Holborn 
(Late Maker to an eminent firm), are the 
best and ch 





TWENTIETH OF A GRAIN: or qos. 
aaa! n on nih List a Balances 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT - 


INTENSITY “COIL MAKER, 
PRICE LIST, FOUR STAMPS. . 
SIDMOUTH STREET, LONDON, W.C. 





55) 





CHEAP POCKET HANDKERCHIUEEBFS. 





IRISH LINEN POCKET HANDKERCHIEFS. 


PRICES ALL REDUCED. 


e 
For Chijdren, mea for use se weet . 25 10d per doz. 
For Lades, » e e e one Id y, 
For Gentlem »” E ote ore E 
Hemstitched | for Ladies iv ‘cei hes om ses 6s. IId. p, 
oe $i Gentlemen mi . rrd. 


re os. I 
“The Irish Cambrics of Messrs. Robson and Cleaver havo a Vorld- wido 
fame,” ~The Queen. 
IRISH DAMASK. AND H®UGEHOLD LINENS. 
° ° CHEAGER THAN ANY STORES. 
And every Desgrption of Linen Goods at tH Lowest Wholesale Prices. 


IRISH LINEN COLLARS AND CUFFS. 
ALL THREE-FOLD, 


ee for Ladies and Children, 3¢ 11d. pet doz., in all the most useful 

Collars for Boys and Youths, 34. 11d to is Sd, pet. doz. Collars 
a Gentlemen four-fold), 4s. @d.@o ss 11d. per doz uffa for Ladies, 
Gentlemen, Children, 5s. 11g. to ros. gd per doz. 


“We EIA our readers to send to Robinson and Cleaver, for their prices 
are extremaly low.”—Zxgi:shwoman'’s Domestic Magasine. 


gee r Handkerchiefs go by post for 4d to 64, per doz i Gollars, ad b 


b 


SAMPLES AND PRICE LIST POST FREE, 





. ° ` ROBINSON: AND CLEAVER, 
° By Special Appointment to Her Majesty the Queen, ° 
~ . THE ere gee LLNEN WAREHOUSE; BELFAST. 
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MANUALS FOR STUDENTS. 


° 
. FLOWE (W. H.}—AN INTRODUCTION 
TO THE OLOGY OF THE MAMMALIA. Being 
the Substance of the Course of Lectures delivered at the 
© Royal College of Surgeons $f England in 1870, By W. H. 
`~ FLowpeg, F.R.S., F.R.C.S., Hunteman Professor of Com- 
parative Anatom | and Thysiology. With numerous Illus- 


trations. Send Edition enlarged, Crown 8vo. tos. 6d, 
re e ° 
® e 





e 
> FOSTER and BALFOUR—THE ELEMENTS 
OF EMBRYOLOGY. By MIcHAEL Foster, M.D., 
EES and F. M. BALFOUR, M.A. Part I, Crown 8yo, 
gs, 





FOSTER and LANGLEY—A COURSE OF 
ELEMENTARY PRACTICAL PHYSIOLOGY. By 
MICHAEL Foster, M.D., F.R.S., and J. N. LANGLEY, 
B.A. Third Edition, Crown vo. 6s. 

ce 


HOOKER (Dr.)—THE STUDENT'S FLORA OF 
THE BRITISH ISLANDS. By Sir-J. D. HOOKER, 
K.C.S I., C.B., P.R.S., M.D., D.C.L. “Second Edition, 

Revised. Globe 8v0. tos, 6d. 


‘Cannot fail tp perfectly fulfil the purpose for which it 
s intended.” —Land and Water 

tt Certaimly the fullest and most accurate manual of the 
kind that has yet appeared,” —PaH Mall Gazette. 


HUXLEY and MARTIN—A COURSE OF 
PRACTICAL INSTRUCTION IN ELEMENTARY 
BIOLOGY. By Professor HUXLEY, F.R.S., assisted by 
H. N. Martin, M.B., D.Sc. New Edition, revised. 
Crown 8yo, 6s. 


tt It is impossible for an intelligent youth, with this book 
in his hand, placing himself before any one of the organisms 
described, and carefully following the directions given, to 
fail to verify each point to which his attention is directed,” 
—Atheneum. 


HUXLEY—PHYSIOGRAPHY. An Introduction 
to the Study of Nature. By Professor HUXLEY, F.R.S. 
With numerous Illustrations, and Coloured Plates. New 
Edition. Crown Svo. 75. 64, 


e OLIVER (Professor)—FIRST BOOK OF 
INDIAN BOTANY. y DANIEL Ouiver, F.R.S., 
F. L.S., Keeper of the Herbarium and Library of the Royal 
Gardens, Kew, and Professor of Botany in University 
College, Landon. With numerous Illustrations. Extra 
fcap. 8vo. 63. 6d. 


“It contains a well-dig&te@ summary of all essential 
knowledge pertaining to Indian Botany, wrought out in 
accordance with the best principles of scientific arrange- 
ment.”—Allen’s Indian Mail. 


PARKER and BETTANY-STHE MOR» 
PHOLOGY OF THE SKULL. By Professor PARKER 





and G, T, BETTANY, Tlustrated. Crown 8vo. Ios. 64 
Other co of these Manuals will follow. 
MACMILLAN & CO, LONDON. 
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NATURE SERIES. 


THE SPECTROSCOPE AND ITS: AP- 


PLICATIONS. By J N. LOCKYER, FR.S With Illustrations. 
Second Edition, Crown 8vo gs. 6a. 


THE ORIGIN AND METAMORPHOSES 


OF INSECTS By Sx JOHN LUBBOCK, MP, F.R.S. With 
Illustrations, Crown 8vo. 3s 6¢. Second Edition. . 
By G. 


THE TRANSIT OF VENUS. 
FORBES, B.A., Professor of Ñatural Philosophy ın the Andersonian 
University, Glasgow. With numerous Illustrations. Crown Bvo. 
3s 


THE COMMON FROG. By St. Gedrge 
MIVART, FR S Ilustrated. Crown 8vo. as 6, 
By W. 


POLARISATIQN OF LIGHT. 


SPOTTISWOODE, LL.D, President fe the Royal Sonety. lus- 
trated. Second Edition. Crown 8vo, 3. Gd, 


ON BRITISH WILD FLOWERS CON- 


SIDERED IN RELATION TO INSECTS, By Sir JOHN LUB- 
BOCK, MP, F.R.S Illustreted. Second Edition Crown 8yo. 
45 6d. 


THE SCIENCE OF WEIGHING AND 


MEASURING. Ey H. W. CHISHOLM, Warten of the Standards. 
* Illustrated. Crown 8vo 45. 6d. 


HOW TO DRAW A STRAIGHT LINE; 


A Lecture on Linkages. By A. B. KEMPE, B.A. Illustrated. Crown 
8vo Is. 6a. 


LIGHT: A Series of Simple, Entertaining, 
and Useful Experiments in the Phenomena of Light for the Use of 
Students of e Age. By ALFRED M. MAYER and CHARLES 
BARNARD, ith Illustrations 


SOUND: A Series of Simple, Entertaining, 


and Inexpensive Experiments in the errr of Sound, fe Use 
of Studena of every Age. By A. M. MAYE Professor of Physics 
in the Stevens Institute of Technology, &c. With numerous Illustra- 
tions Crown 8vo. 3s. 6% 


SEEING AND THINKING. By Prof. W. 
K. CLIFFORD, F.R.S. With Diagrams. -Crown 8vo. 39, 6d. 


DEGENERATION: A Chapter in DAR- 
WINISM. By Prof. E. RAY LANKESTER, F.R.S. Ilustrated. 


Crown 8yo. 2s. 6d. 
(Others to follow.) 
MACMILLAN & CO., LONDON. 


THE SCIOPTICON 


CATALOGUES FREE. 


THE SCIOPTICON COMPANY, 
I575 e 
: GREAT 
A) PORTLAND 
STREET, 
LONDON W., 















ami SORES, If 


Yor BAD BREASTS, OLD, WOUNDS, 
effectually, rubbed on the Neck and Chest, it ewros BORE 


THROATS, BRONCHITIS, OOPGHR, and COLDS; and for 


GOUT, @BEUMATISM, and all Skin Diseases Jt aati = 


Crown 8vo. as 6d. e 
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iaa 
Physiological Chemistry of the Animal 
Body. A Text-Book, Systematic and Practica. By 


' Professor ARTHUR GAMGEE, F.R.S. With 
Illustrations. Two Vols. 8vo. Vol. I. nearly 
ready. 


History of the Steam Engine. 
-By ROBERT L. GALLOWAY. With numerous 
Illustrations. Crown 8vo. 


Graphical Determination of Forces in 
Engineering Structures, By J. B. CHALMERS. 
With Illustrations. 8vo. 


- Lext-Book of Geology. 
By ARCHIBALD GEIKIE, F.R.S., Professor of 
Geology, &c., in-the University of Edinburgh. With 
Illustrations. Medium 8vo; 


A Treatise on Organic Chemistry. 
By H. E. ROSCOE, F.R.S, and C. SCHOR- 
LEMMER, F.R.S., Professors of Chemistry in the 
Owens College, Manchester. With Illustrations. 
Vol. I` 


A Treatise on Comparative Embryology. 
By F. M. BALFOUR, M.A, F.RS., Fellow and 
Lecturer of Trinity College, Cambridge. With Illus- 
trations. VoL II. 8vo. 


Ld 
Anthropology: an Introduction to the 
Study of Man ant Civilisation. By E. B. TYLOR, 
F.R,S. With Illustrations. Crown 8vo. 


D+. Francts Stbson's Collected Works, 
With Illustrations. Four Vols. 8yo. 
e = s 
Preventive Medicine. r 
By Be W. RICHARDSON, M.D., F.R.S. 8vo ° 
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RS. MACMILLAN AND €0,’S 
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Island Life; or, the Phenomena of Insular 
Faunas and Floras, with their Cãuses, including an 
entire Revision of the Problem of Geological Climates. 
By ALFRED RUSSEL WALLACE,’ Aithor of 
“The Malay Archipelago,” “The Geographical Dis- 
tribution of Animals,” &c. With Illustrations and 
Maps. Medium 8vo. 

Voyage of the “Vega.” ° 
By ADOLF ERIK NORDENSKIOLD. With 
numerous Illustrations. Medittm 8vo. ; 


Ideal Chemistry. 


By Sir BENJAMIN BRODIE, Bart., F.R.S. Crown 
8vo. : 


Mathematical Papers, ` 
By the late Professor W, K, CLIFFORD, F.R.S. 8vo. 


The Aryan Family. 
1, Modern Village Life in Bengal.—2, The Agricultural 
Community in Ceylon.—3. The Joint Family.—g, 
From the Joint Family to the Village. By Sir JOHNe 
PHEAR, K.C.S.E- -E€rowrr 8vo. 
Manual of Ancient Geography. 
From the German of Dr. H. KIEPERT, 
Exercises in Deductive Logic, : 
By W. STANLEY JEVONS, LL.D., F.R.S., Pro-e 
fessor of Political Economy in University College, 
London. Crown 8vo. , i 


e 
Guide to the Study of Political Economy. 
From the Italian of Dr. LUIGI COSSA, Professor 
in the University of Pavia. Crown 8vo. 


Life and Letters of Zohn T. Delane, late. 


Editor of the Times. By Sir GEORGE W. DASENT 
D.CL. 8vo, 
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THE VICTORIA UNIVERSITY. 


THE OWENS COLLEGE, MANCHESTER. 
A PROSPECTUS containing information on the Course of Instruction, 
Fees, Scholarships, ExtubMons, &c., may be obtained on application to the 
Registrar. The Calendar will be published early in Septem 


J. HOLME NICHOLSON, Registrar gro tem 


THE OWENS COLLEGE, 


MANCHESTER. 


‘The COLLEGE SESSION, 1880-81, will begin in the Medical Department 
on FRIDAY, the rst October ; in the Arts, Science, and Law Department 
on TUESDAY, the sth October, and in the Evening Classes Department 
on MONDAY. the rrtb October 

Candidates for admission must not be under 14 years of age, and in the 
Arts and Science Department those under 16 will bs required to pass a Pre- 
liminary Examination in English, Arithmetic, and Elementary Lat n 

uses are published for each of these Departments, and may be 
obtained on apphcaton to the Regi x 

Fuller deta respecting the Courses of Instruction, Fees, Scholarship 
Eahibitions, &c., will be found in the Calendar, which may be obtain 
early in September (price 35, past free 3s 64.) m- Mr. CORNISH, 33, 
Piccadilly, and other Booksellers in Manchester, and from Messrs. MAc- 
MILLAN AND Co , London. 

The Syllabus of the Evening Classes may now be obtained from Mr. 


Corntsu (price 6d., post free, 7a.) 
g J HOLME NICHOLSON, Registrar. 


OWENS COLLEGE, MANCHESTER. 


A DAUNTESEY MEDICAL ENTRANCE SCHOLARSHIP, valie 
£100, will be offered for Competition, on the rst OCTOBER, to persons who 
have notgbeen Students in any Medical School m the United Kingdom, and 
whose age does not then exceed 25 years. Notice must be given to the 
Registrar on or before rst September. 

Subjects oe E raminanon =a General aid. Comparative, Anatomy. 2. 
Physiolagical Botany, 3. istry, 4. matics or Latn 

p) HOLME NICHOLSON, Registrar. 


UNIVERSITY OF DURHAM 
* COLLEGE OF PHYSICAL SCIENCE, 


NEWCASTLE-UPON-TYNE. 
SESSION 1880-81 
Peincipal—W. SrmapMAN ao A. 

The Classes, open to Students of both sexes, will begin on TUESDAY, 
October rath, 1880. 
- Mathematics —Prof. W Sregpjan Arnis, M A. 

Physics —Prof, A. S HgrscHEL, M A, F RAS. 
Chemistry.—Prof. A, Fargre-Marraco, M A, 

Geology —Pret.G. A Lesour, M A, FG $. 
Natural History.—Prof, G S Brany. M.D ‘FLS 











Coal and Metal Mining —Prof J. H MERIVALE,. 
* Modern History —Prof W Moors Enz. M A 
Also in Jand Sarveying, Mechanical Drawing, and Modern 


Le es. 

Students desirous of attending any of@the Classes should apply at the 
Secretary's Office, Mining Institute, Westgate Road, Newcastle-upon-Tyne, 
hefore September sxth, when names must be entered for the Scholarship, 
Matriculation, and txhibition Examinations. ° 

Information as to the above will be found in tho Calendar of the College’ 
for the ensuing Session. eè 

Information and advice as to the Course o$ Study for intending Students 

* can be obta:med from the ch, Information on other points can be 


petne on application to the Secretary, Mr. Tazo. Woop BuNNING, at 
the 
Abstract Prospectus sent post {fee on application. 
o 
e 
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THE MINIATURE SPECTROSCOPE. 


This Instrument will show many of Fraunhofer’s lines, the 
bright hues of the metals and gases, and the absorption bands in 
coloured gases, crystals, or liquids. 

Prce, with Plain Sht, £1 2s.; ditto, with Adjustable Slit in 
Morocco Case, £1 15s.; ditto, with Achromatic Lenses, &c, 
&c., in Morocco Case, £2 6s. : 

An Ilustrated Catalogue of Spectroscopes, Price Sixpence. 


List OF SPECTROSCOPES SENT FREE, 


JOHN BROWNING, 
63, STRAND, LONDON, W.C. > 


ROYAL ZOOLOGICAL SOCIETY (OF 


IRELAND). 
SUPERINTENI INT WANTED, 

The COUNCIL of this Society wil, on r1th SEPTEMBER, ELECT a 
SUPERINTENDENT of ther € lens Applications in Canddates’ 
own haudwnung, with Coptes of T monials, to be sent to the Secretary, 
Rev. Dr. Haucuion, Trinity Cole on or before the 6th September. 
Security to the amount of £200 wil! ired, Salary, £100 per annum, 
with House, l, Gas, and, if appr py®the Council, the privilege of 


selling refreshments in the Gardens, 
ee a etd st eaten E 
BURLING’ IN HOUSE, 
RICHMOND LL, SURREY. 
Mr A N., FYNES-CLINTO?P ..A, Inte Junior Student of @hrist 
Church, Oword, Graduate m Clas Honours, and Mr. R. HAWKINS, 
lege, Cambridge, Graduate in the 


M.A , late olar of Corpus Chris 
Mathematical Tripos, receive Sons sntlanen from 8 to 15 years of age to 


for the Public School, 








Fah oe 7 ee o 1 class and the bed-rogms are Ie g 
and lofty e househuld arra „ments are pode the care of- Mas: “4 
HAWKINS. 1 oes “ 


e z 

Successes this include a First Entrance Exhibition af Westminster. 
*Drospectus and Tesnmonials wili be forwarded on apphcatio® 
o *s* Next Term begins Thursday, September 16th, 


* KINDERGARTEN ‘TRAINING 





e COLLEGE, ° 
bed 1, TAVISTOCK PLACE, NDON, W.C. * 
The Au MN TERM begins Semetberat fe © « ” °% 

‘or ectus and Form try, ly to i 
HART, 86, Hamilton Terrace, Lola Nw. ee aa wy scan 
weg Ea : 
e °, e 
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MICROSCOPIC OBJECTS 


° of mpal perfection, illustrating Histology and every branch ot 


scopy. 
> Catalogues post free and gratis on application, 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48n, Tollngton Road, Holloway, London, N. 





ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE, 
OPEN SCHOLARSHIPS. 


SCHOLARSHIPS are offered for Open Competition at St Bar- 
tholdthew’s Hospital. The Exaqunanion will beg.n Septewber 27th, 

1 A Scholarsp of the value of £130, open tə Candidates under twenty- 
five years (f age, and who have not gntered at any Metropohtan Medical 
School. Subyects of Kixammation—Butany, Chemujry, Physics, Zoology 

a A Scholarship of the value of £130, open®to ndidates under twenty 
years of age. ‘Lhe other cond:tons end subjects are the same as the above. 

3 lhe Jeaffreson kxhibition {value 450) open to Candidates who have 
nocentered at any Metropohtan Medical School Subjects—Mathematics 
and Lauo, and any two following languages at the optroni of the landı- 
dates ‘*—Greek, French, German. 1 successful Candidates will be 
sequired.to emer at St Bartholomew's Hospital 

4 Prelimioary Smentific Exhibition —On October erst there will be an 
Examination (limited to Student. of the Hospital of less than mx months’ 
standing) for the above Exbibiticn, value £50 ‘The subjects are those of 
the Prel mimary Saendufic Examınatıcn of the London University, 

The successtul Candidates for the above Four Scholarships are eligible ix? 
succeeding years for the Scholarships of the School, viz t— First year, threo 
(1) £50, (a) £30, (3) 420; Second year (1) 450, Thrd and Fourth year (1) 
£40, (2) 53, 3 430, and for the several prizes 

or further particulars application may be made personally or by letter to 
ie WARDEN of the College, lhe College, St Barthokmew’s Hospital, 





ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


The WINTER SESSION will begin on FRIDAY, October rst. 

The Chnical Practice of the Hospital comprises a service of 710 beds, 
inclusive of 34 beds for convaleacent at Highgate 

Students can reside within the Hosrital, subject to College regulations. 

For all iculars application may be made to the WARDEN of the 
College, ‘Ihe College, St. Bartholomew’s Hospital, B.C. 

A Handbook forwarded on application. 


ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBANKMENT, S.E. 


The WINTER SESSION 1880-1 will commence on October 1, when an 
Introductory Address will be delivered by W. M Oep, M.D, Dean of the 
School, at 3 pm, Two entrance Scienco Scholarships of £100 and £60, 

n to all xst year Students, wall be offered for competition in the firt week 
of October. The subjects of the examination will be i rpg and Physics, 
with either Botany or Zoology, atthe on of Candidates. Special Cases 
are held throughout the year for the Matrcnlation, Preliminary, Seentific, 
and ist M 8. Examimations of the Univermty of London. All Hospital 








THE MIDDLESEX HOSPITAL. 


TheSVINTER SESSION “will open on MONDAY, Pctober 4th, with 
the tmkgtion of J in the new Lecture ‘Lheatre. H.R.H. The 
Duke of Cambridge is expected to preside on the occasion. The Medical 
School, which is now being considerably enlarged, provides the most com- 
lete means tor the education ot Students preparing for the University of 
ngon, the Colleges of Physicians and Surgens, and the other Licenmng 
Bodies. . 
Two Entrance Scholarships of the annual value of £25 and £20 per 
annum, tenable for two years, will be competed for on October rst and and. 
Further informaticn ay be obtaingg RADR Dean or the Remdent 
Medical Officer at the Hospital.» DREW CLARK, Dean. 


FOSSILS AND IMPLEMENTS. œ 


SMR. BRAŬN, lately arrived from America, wishes to mform Principals 
of Museums, Colleges, Schoolg, Sccietes, and the Public in gene that he 
has now on Exhibitioa and for Sale at®8, Siver Street (Bury Place) ne®r 
British Afuggam, until roth September, a Collection of figent preserved 
Pessila, Crincids and others, representing the Silurian, vean Carboni- 
ferous, Gretaceous, and Tertingy formati ns, exclusively of Amenca 





ARo g very fine Collecnan of I® end Mcund Buldegioibelics of 
North Aang onfin. S 
e . ` 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, MICROSCOPfST’S and NATURALISI’S , 
- STUDIO, 17, ANN StR#ET, BIRMIQABAM® 

T. B has fast week sent to his subscribers Yszstylis plicatilis, with 
sketch and description. He has also ent ougCristatella yrncedo, Stephans- 
caros Bichhornit: Arguins foliacens, Leptodora hyalina,’ dyalodaphnia 

$. 
_ Weekly announcements will be mad#@ in this place of érganisms T. B. 
ts supplying. e 
. ` 
Specimen Tube, One Shilling, post-free. e » 
Twenty-six Tubes in course of Six Nienths for SBacriftion of £1 m 
Price List of Specimens on application, with stamped addressed envelopo. qe * 
Portfoho of Drawings, No. 3, One Shing ° 





ROYAL SCHOOL OF MINES. 


DEPARTMENT OF SCIENCE AND ART. 


During the Thirtieth Session, 1880-81, which will gommence on the 1st of 
OCIOBER, the following COURSES of LECTURES and PRACTICAL 
DEMONSTRATIONS will be given :— 


Chemstry. By E. Frankland, Ph D., D C.L , F.R&. o 


I. 
2 Biology. By T. H. Huxley, LLD,FRS. 
3 Mineralogy. | By Wanngton W Smyth, M.A, F.R S, 
4 Mining Chairman, ee 
5 Geology. By John W Judd, F RS. 
6. Apph Mechanics. By T. M Goodeve, M.A. 
7 Physics. By Frederick Guthrie. 
8. Metallurgy By W. Chandler Roberts, F.R S. 
9 MechanicalDrawing. By Rev. J. H. Edgar, M.A. 
The Lecture Fees for Students demrous of becoming a are £30 
in ono sum, on entrance, or two annual payments of £ to, e ve of the 
oratories. 


Tickets to separate Courses of Lectures are issued at £3 and £4 each. 

Officers in the Queen’s Service, Her Majesty® Consuls, Acnng Mining 
Agents and Managers may obtain Tickers at reduced prices, 

Sete Teachers aro also admitted to the Lectures at reduced fees, 

For particulars (free) or for Uficial Prospectus (mice 6d , by post 74.), 
apply to the Registrar, Royal Schgol of Mines, Jermyn Street, London, 


NS F. W. RUDLER, Registrar. 
ROYAL POLYTECHNIC.—CLASSES for 


the preparation of Students for Universty Exammatons, wader tho 
direcbon of EDWARD B. AVELING, D.Sc., F.L.S London Uni- . 
yernty Matriculation, ret and md B.Sc., Prehminary Scientific M.B., 
Botany. Physiology, Chemistry. All the work practical. 


A DEAF GENTLEMAN desires a SITU- 
ATION under an Electrician, Botanist, or other Scientific Man.— 
Address Scuo.aris, care of Publishers of Narurn, 29, Bedford 
Street, Strand, London 


CONCHOLOGY, &c.—A Small Collection | 
of SHELLS which have been classified by a Skilled Judge, some inter~ 
esting Mi and a few Oil Paintuungs by eminent masters, for SALE. 

. —Apply by letter to G. H. G., 31, Tavistuck Street, Covent Garden. 


noche 
THE “HANSA” 


* 

Published since 186; in Hamburg, Is the only independent professional 
aper in Germany, dedicated exclusively to Mantime Objects. Easays, 

nuques, Reviews, rts, Advertisements. Strict eye kept upon the deve- 
lopment of Mantume rs in every respect, Every second Sundsy one 
Number in 4to at least ; frequent ry easton drawings. Subsrripron 
at any tune; preceding numbers of year furnished subsequently, ice 
ras. for twelve months. Advernsements 4d a hne, widely spread by this 
paper; considerable abatement for 3, 6, 12 mont! insertion. Business 
rice: Aug. Moyer and Dieckmann, Hamburg, Alterwall a8. Edited by 
W. v. Farepsn, M.R., Hamburg, Alexander Street, 8. 


BRYCE-WRIGHT’S LATEST ARRIVALS 


GEMS,—Very fine YellgweSapphire; Alexandrites from 
Ceylon ; Cat’s-Eyes and Star Rubies, 

MINERALS.—Chessylites from Chessy¢ Anglesites, Alex- 
andrites, Opals from Austraha. 

STONE AND BRONZE IMPLEMENTS,—A mag- 
nificent Series from the Swiss Lake-Dwellinf&; the Col- 
lectoris ie i many forms that have never been in 

ə England before. 

ETHNOGRAPHICAL WEAPONS,—A wonderful Col- 

è lection from New Guinea, 


BRYCE-WRIGHT, 
Mineralogist and Expert in Genw Bnd Precious Stones, 
99, GREAT RUSSELL STREET, LONDON, W.C. 
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Sale bp Auction, ` 


w 
. Cabinets, Insecty Sheis, Birds’ Eggs, &c. 
MR. J. CNTEVENS will Sell by Auction, 


don, con 

other earemee a Staffed Bn Birdin Can Collection of Shells, the rise 
of a GentlenMg deceased, with the well-made mahi iy, Cabinet 
Valuable Collectonf British Buds’ Eggs, Curionnes, fc, kc 


May be vigwed Uiter 2 o'clock the ck the day priar and? morning of nn and 


ee 
~ “MINERALOGY AND GEOLOGY, 
FINE SPECIMENS OF 
PHOSGENITE AND CRYSTALLISED 
ULLMANNITE, Sardinia ; also 
CR¥STALLISED CALEDONITE, LANARKITE, 
ANGLESIT&, and LEADHILLITE, Scotland; 


EUXENITE, ENSTATITE, CYPRINE, Norway; 
e GREEN WAVELLITE, BROOKITE, 
PECTOLITE, America, 

ECTIONS FOR STUDENTS, from £2 ss, 
COLLECTIONS FOR BEGINNERS, from 4s. 
BLOWPIPE CASES AND APPARATUS. 
PRIVATE LESSONS AND EVENING CLASSES. 
Catalogues fres. 
SAMUEL HENSON, 
e 277 (Late 1130), STRAND, LONDON, W.C, 


GEOLOGY,OF WEYMOUTH AND 
PORTLAND, 


With Fiocures, Sections, Coast Views, and Norss on the NATURAL 
Husrory of the Coast. y, 
Or with GgorocicaLe Mar, 5s,, post free. 


By R. DAMON, F.G.5., Weymouth. 





ALSO, 
New and greatly Enlarged Edition of ATLAS to the above. Price 6s. 





NEW PRICE LIST 
or 
ELEMENTARY COLLECTIONS 


FOSSILS, ROCKS, AND MINERALS, 
APPARATUS, &o, 


POST FREE. 





THOMAS J. DOWNING, 
38, WHISKIN STREET.. ST. poe STREET ROAD, 
CLERKE LL. 





PIRST-CLASS AND THIRD-CLASS 


AWARDS 
AT SYDNEY EXHIBITION 
FO COLLECTIONS FPR TEACHERS AND STUDENTS, OF 
MINERALS, FOSSILS, AND ROCKS 
Used with success all Geological Science Teachers in the United King- 
. dom. Single Specimens, Hammers, and all requisites, of 
JAMES R. GREGORY, 
Geologists’ Repository and Museum, 88, Charlotte Street, Fitzroy Square, 
New Lists of Gotlections, Apparnius, Rock Sections, &c., post sree. 


GEOLOGY AND, MINERALOGY. 


QHN TYM has ready for Sale af at prices j Educational Collections 
hers Rea ing Eain specially arran ged to illustrate the text- 
Collins, Davies, Skertchley, Dana, 
Series of Spode, ectmens for School and College Museums aro 
Fook aera eaei Catalogues post free. 
Postal Address >~-CASTLETON, vi SHEFFIELD. 


PROFESSOR TENNANT’S “LECTURE 
on MINERALOGY, applied to GEOLOGY paar the Sig a at 
College. Two Courses are given: ome on Satarday Mornings 
l Bile we ainiaan ier on Thane Are eee AE 
care e 
° E October, and aS at Taster, They ars 
by a ies of chiefly from his Private Col- 
Pee ae te Mewele and Geology of Prof, TENNANT at hls 
residence, 149, Strang, .W.C 7, Teras, 78 for Lesgan of One Hour. 





DIAMONDS IN MATRI 
R. C. NOCKOLD, Diamond and Oriental Stone Cutter aft Dealer, bag 


r salo Specimens of the above ; also Cut Precious Stones in all Colours, œ 


Precious Stones valued and bought. . 
e 1s, FRITH STREET, SOHO, W. 


DIAMONDS AND OTHER PRECIOUS 
STONES. Scientific opinion givenas to GENUINENESS, PURITY, 
aad VALUE. —Bryce WRIGHT, qo, Great Russall Street, London. 

Now ready, price 4s. Gd., Part II. 
THE AMERICAN JOURNAL OF , 
PHILOLOGY. 


Edited by Basi L. ere ea Professor of Greek in the Jghus - 
Bopkizi University. 


x. ETYMOLOGICAL and GRASGMATICAL NOTES.* By F. D. Allen, 


of Yale Coll: 
i hare ad of GRIMM’S LAW. By H. C. G. 
Brandt, obns H 
. PRIN GIBLES of ORTHOGRAPRY af FRENCH VERBS ENDING 
in ELER and ETER. By B. F. O’Connor, of Johns Hopkins 


Universi : 
4 XENOPHON” ’S ŒCONOMICS. ByC. D. Morris, of Johns Hopkins 
sity, 
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Uni 
5. The FOURTH PLAY in the TETRALOGY. By M. W. Humphreys, . 


of Vanderbilt University. 

NOTE.—The SO CALLED “SUBJONCTIF DUBITATIF” je ne 
SACHE P. Samuel Garner. 

REVIEWS and BOOK ROTicEs: Skeat's Etymological Dictionary of 
the English Language—Mallery’s Sign Language of the North 
American diana Recent American Publications in Romance, 

ant 


REPORTS: Zeitschrift der Deütechen Morgenlindwchen Gesellschaft— ` 


Asiatique—Germania—Enghsche Studien—Revus de Philo- 
ie—Zeitschrift fur A hilologie—Rheinisches Museum— 


Philol 
LANX SAT x 
RECENT PUBLICATIONS. e 
MACMILLAN & CO., LONDON. 





No. 1 will be ready in NOVEMBER. 
A RR tiated MAGAZINE on a NEW 


E EACE A 


Paris. — 16, rue du Croissant. — Paris 4 
Revue spéciale populaire, illustrée, bl-mensuelle 
contenant 24 pages grand in-8° 3 deux colonnes, 
formant chaque année un magnifique volume 
de 400 pages orné de plus de 206 gravures. 
Rédacteur en chef: W. DE FONVIELLE 
Directeur : E. de Glisson ry 
Envol gratis de numéro spécumen sur demande 
Un numéro 75 ceùtimes 


Paris et Départements : Un an..... sosscccese.s 42 fr, 
Etranger, — Union postale : Un an..... sevens 14 fr, 

Les Abonnements partent du 5 et du 20 de chaque maiz, 
LA SEMAINE FRANCAISE: a Weekly 
LA SEMAINE FRAN E: a Weekly 

Newspaper and Revigp in the French Politics, Literature, 
Science, Art, Vatloden, Note, Price 3¢., throi and at 
the railway Office, 37, Southampton Street, Strand, W. So 
LA. SEMAIN] INE FRAN SE ie Journal Fran 
yp eterre ences, Varisi Newvllen, 
ee Ripe bepiony o, oar ag we Abonne- 


la poste—im an, 15s ag.: six mois, 72. , Prix chex 
tour Ins fraiee of atx garea des chamins de er ' Dn rabana nae 


Londres, W 
LA "SEMAINE E FRANGAISE.— «Ta Semaine Fran- 
çaise “has ht out in London for the benafit of those English 
readers mip may win to study contemporary French from all 


view, instead ot conina g their reading to ofe particular | E 
It certainly mi 
LA SEMAINE iE FRANCAISE“ omber before 
us are full of good things. . It will be far better for most than any 
o one of the best papers published in Paris Itself. xe much pleased 
wichi tha character of ced believe it will be hi in all thage 
many households where French is cultivated, be printing ia very wall 
4 Terms or Susscerrrion:- = RP 3 a, 
gire months ææ oe ete” m wee ae 4&5 e 
e » s.. as ~~ =m 7 J’ 
ez Teve ” r 
yo BE sig Pi Careitiarda, W.C. 
i Office, 37, Soul tind, W.C, 
“es . ® . 
e æ 
. a 
e e 
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-< FLETCHERS .. 





-`- PERFECTED SOLID FLAME GAS COOKING. AND 


HEATING BURNER. ° .-° 
. e 
IPATENTED AUGUST, 18601" oe P 
The only perfect Burner for Cooking, Boiling, and Dirty Laboratory Work. Free from 


Smell, the most powerfil Burner known, and not damaged by the roughest dirtiest work. 
This Burner is a valuable impfovement on Fletcher’s well-known Solid Flame Burner, of which 





COOKING BURNER 






Thousands are in daily use. The Gauze is done away with and replaced by a loose perforated 
Dome of Solid Copper, which can be taken off and Cleaned when choked with Dirt. The 
Stand is Broad and Firm, supporting Large or Small Vessels safely and steadily. 


PRICE, Japanned, 6s. 6d.; Nickel-Plated, 8s. 6d. 


. 
s 
aS 


d, 5s. 
¢ Two Patterns kept in Stock. . 


” All these Burners are the same power, and will with equal ease boil an Egg, cgok a Chop, 
boil a Kettle, or melt half-a-hundredweight of Lead in an Iron Pot. They will boil half a 
gallon of Water in a Flat Copper Kettle in Six Minutes, and wogk eequally well with Air, 


Gasp or Coal Gas. i i 
GAS FIRE, $ 


An Attachment to the atmve, making a first-rate Gas Fire, is in preparation. á 


Complete Ilustrated List, *price- 3d., of Gas Furnaces for Csucibles, eMuffles, Ladles, Porcelain 
Painting, e&c.; Hot and Cold Blast Blowpipe3;*Foot, Hand, and Automatic Blowers, Ingot 
Moulds, &c.;ewith Reprint of Mr. Fletchet’s Lectuge to the Society of Arts On the Application of 
Gaseous eFuel to Laboratory Work, for which’ he was awarded the Society’s Silver Medal in 


Jiine, 1880. ae 4 e ie í 
= THOMAS FLETCHER, 4 and 6, Museum Street, Warrington. , 


e . . s e ~. toS 


e e @ e 
. ‘ . i 
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SUBSCRIPTIONS .TO NATURE 
Yearly. . wm... e . 285, ©. TIS LEY & Go, x 


eH early . 145. 6d. 
Qu ly... » 78. 6a, 
To the Colonies, United States, the Continent, and 
ail places within the Sa Union :— 


Yearly . . . ete e e 30 6d. 
a mee d ee ee I 5s 6d. 
e ome 29, Bedford $ Street, ean 


= . Now ready, post quarto, cloth gilt, 272 pages. Price rSs. 
: LIGHTNING 


CONDUCTORS 


pata NATURE, AND MODE OF APPLICATION. 


y RICHARD ANDERSON, F.C.S., F GS. 
Mempanot Tho Society of Yelegraph Engineers ; Assoc, Inst, C.E. 


With numerous Illustrations, 


ne to be commended to the builders of, or dwellers in, 
onses l ed of our cathedrals, to the parsons of churches with’ lofty 
spires or tomera ‘te ai pne, constructors, or pcoupiers of ildings 
w. m their t or on, are e. to 
which fe eig tuation, xposed to danger from lightning.” 

“ The book is clearly and sensibly written, and peels hier ira and 
is the work of a practical man who thoroughly untlerstands what he is 
talking aboug.”— ke Academy 

London: E. & F. N. SPON, ; Chating © Crosa, 
New York: 446, Broome ce 


a ae 
A PHYSICAL TREATISE on ELECTRI- 
CITY and MACNETIUM. aS ae E.H T CORDON, B.A. Cambridge, 
Assistant-Secretary of 2 vols., demy 8vo, cloth 








extra, 36s. 
‘í Perhaps the best teat-book ever done.” —Vasity Fair. 


SAMPSON LOW, MARSTON, SEARLE, & RIVINGTON, Crown 
Buildings, 188, Fleet Street, Londen, E.C 


PROF. HEER’S PRIMEVAL WORLD of 
STEER wa Go! Mee ig Iman td 
London: LONGMANS & CO, 


EAGLE INSURANCE COMPANY, 
79, PALL MALL. 
For LIVES ONLY., ESTABLISHED 1807. 
Accomulated F s om sæ e 3,043,549 
p Ato a Sac Capi oF more than D = w 1,500,000 
eports, Prospectuses, orms may o Office, or from any 
of the Company sagan; post free 


EORGR HUMPHREYS, Actuary and Secretory. 





t of 
TRIMEN’S JOURNAL OF BOTANY, 
BRITISH AND FORKIGN. 
New Series. Edited by Janis Barrren, F.L.S., British Museum. 


pegea Original cles by leadin Bo s —Extracts, and 
of Books and aed Mennea Anticlea ournals,—Botanical News.— 
Bese ga of Societies 
Price a Is. 


sg Subrerption for One Year, payable in advance, res. 
WMAN, & CO., 54, Hatton Garden, E.C. 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMPS. 
* 55, SIDMOUTH STREET, LONDON, W.C. 


MICROSCOPES and 
BALANCES as mado by ° 
W. STONE, 
44, Gloucester Street, Holborn 
be an chapat 7 a A wef 
est an x 
een ry ass. 


London: 








TWENTIETH OF OFA GRAIN” Mor 
or 
Price List of Balances 
Tlustrated) post free, 





OPTICIANS, 


172, BROMPTON ROAD, S.W. 
(Clbse to South Kensington Museum). o 
THE PHONEIDOSCOPE ` : - 


As Tasttument for Observing the Coloar of Liquid Films ender the 
Being a visible denon, of mf Vibratory and Molecular Motion ofa 

The PHONEIDOSCOPE, with 3 Discs E Bottle of Solutio: Bae 
Pamphlet, &c., in Cardboard tos. 6d, = 


MANUFACTURED AND SOLD WH@LESALE AND RETAIL BY € 
3. C. TISLEY & CO., 17a, BROMPTON ROAD, LONDON, S.W. s 
TELEPHONIC ETECLRICITYY All Materials supplied for experi- 
ental purposes. © 


Price Lists of Bcrioe and Aooutie Son Pah Dr rewingt and 
NOW READY, 
SECOND EDITION, 


QGRIFFIN'S 
CHEMICAL HANDICRAFT. 


PRICE 4s. yd. POST FREE. 


A CATALOGUE OF GHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Comple and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anv SONS, a GARRICK STREET, * 
LONDON, W.C. 


ADAM HILGER, 


Scientific Instrument Maker to the Royal Observatories 
of Greenwich and Edinbur, rgh the Observatoriss of 
Melbourne, Sydney, Potsdam, &¢., &¢. 


192, TOTTENHAM COURT ROAD, LONDON. 


Prof. P. G Tatt in ae sites voL xxii. p- 360, oe made pt price SIO ros. 
The Meteorological Pocket Spéctroscope . of 
Rutherford’s Gratings are Mounted on Mr. Norman Lockyer’s lano at 
prices from £25 to S150. 

Price List 6 Penny Stamps. 


ELECTRICAL and SCIENTIFIC APPA. 
RATUS —Telephone Transmitters, Coils, and Carbons, Indaction 
Coils, and US Pattern vacuum Tubet bral Brit and Todirators 

È ed nstant Manganese Batteries. gnats, 
Ganon ant all matenels. Microscopic, Photographic, ang opet 
Complete Illustrated Electric List, Two Stamps. 
Sore TES OF ANDERSON’s PATENT BATTERIES. 
DALE & CRAMPTON Electricians, 4, Little Britnip, 











NOTICE OF REMOVAL. 7 
JAMES HOW & CO. 
SCIENTIFIC INSTRUMENT MAKERS . 
73, FARRINGDON ST., LONDON 


"are or 5, ST. BRIDE ST., Sa FosTER LANE), 
HOW'S STUDENT’S MICROSCOPE, HOW'S MICROSCOPE AMP. 
Rock Sections and other Objects for the Microscope? . 


J ORME & CO, 
5 (Late M. JACKSON & CO.) Aa 
MANUFACTURERS AND IMPORTERS OF 


SCIENTIFI& 2 APPARATUS 


C HE MICAL BS. 
SOLE AGENTS FOR HICKLEY’s PATENT TELWPHONES, e 


s Price sor. per Pair, Cash with Ogder, . 
© Price Lists sent on receipt of Three Stamps for Postage, 
or Trade Terms inclose Business Card? ° 


. TERE EE 
65° BARBICAN, LONDO Ñ, HO. = 
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PATERSON’ S APPARATUS FOR LECTURES AND $CIENCE CLASSES. 


N@&® List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with of Hire, Post fron 


Complete Sets of Physical for Science Primers and all the Physical Text-books in use in Schools and eges. 


¿Siemens and Gramon Dynamo Machines and Tam Ae Derida ts in the Sectf re if. S a, ag lect ° 
"Schools supplied with Apparatus as pari s Colliery’ Signals, sing Conducto, Gower and other Paien Telephones jokes x 
EDWARD PATERSON, © = : 


ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER,, * 
° 76, LITTLE BRITAIN, E.C, LONDON. STEAM WORES—GRAY’S INN AD, 
Ilustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. Ditto, Electric Signals, Part apos free, 6 Stamp, 
g e e 
W. LADD & CO, . ses 
. SCIENTIFIC INSTRUMENT MANUFACTURERS, ° 


o (By Appointment to the Royal Institution of Great Britain), 
11 anf 12, BEAK STREET, REGENT STREET, W. 
IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates, Immediately available in any condition of the atmosphere,” 
LADD’S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratoty use. 
Physical Apparatus of every Description, R 
ILLUSTRATED CATALOGUE, SIXPENCE "ee 


CHEAP POCKET .HANDKERCHIEFS. 





IRISH LINEN POCKET HANDKERGHIEFS, 
PRICES ALL REDUCED. 


For Children, Hemmed for use 


ee ae e e SOM, par doz 
For Ladies, ” ” nen eee vee ee 


gerd. =, 


Tor Gentlemen ae nie Peas J 
Hemstitched for Ladies ie eas ome o os sse Óf, TI ss 
» temen se s ©. OF 11d, 4, 


“The Irish fn Giana of Messrs. Robinson and Cleaver have a world-wide 
fame.” —The Queen. 


IRISH DAMASK AND HOUSEHOLD LINENS. 
x CHEAPER THAN ANY STORES. 
And every Description of Linen Goods at tho Lowest Wholesale Prices. 


ROBINSON 


IRISH LINEN COLLARS AND CUFFS. 
ALL THREE-FOLD. 


Collars for Ladies and Children, 3s 11d. per doz, in a the most useful 
shapes Collars for Boys and Youths, 35. IL to 43 6d. doz. Collars 
for Gentlemen (four-fold), 4s. 11d. to 5s. ae Sa dox. for Ladies, 
Gentlemen, and Children, ss. r1d. to ros. od, per dor, 


© We advise our readers to send to Robinson and Cleaver, for their prices 
are eatremely low. "—BEngliskwomax' s Domestic Magasine. 
N —Handkerchiefs ost for 4d. to 6d. doz. ; Collars, t 
P r go by p r 4d. to per dox. ad. to 
SAMPLES AND PRICE LIST POST EREE, 


AND CLEAVER, 


By Special Appointment to Her Majesty the Queen, 
THE ROYAL IRISH LINEN WAREHOUSE, BELFAST 










CA TALOGUES FREE. 


_THE SCIOPTICON, COMPANY, 


LONDON, W. 


DOLLOND, 


1, Ludgate Hill, St. Paul’s Churchyard. 
ESTABLISHED 1750. 
Manufacturer of Agiggomical and Terrestrial 
TELESCOPES. 
. TEN EDUCATIONAR AS ASTRONOMICAL 


i. 6 * with gdnch clear aperture. Colas: 47 178. 6d. 





N.B—~These To! have been introduced toemest the 
. want of those purchase Instruments of excell 
@ qualify optical while the exterior is sound and good, 
@ Gat the cost of h finish, 
Tha New Shogi Mercurial Barometer and Ther 
er í partientare, 
s eo went post frea on gee 
o °” 
b ë e - s.. 
e è .? 
° 
. . 





‘AKD BOWELS. 
‘Powerful Invigorator of, the Systew,4n cases of WEAKNESS ' 
‘AND DEBILITY, and is unequalled in Female Complaints, 


. 


IN GLASS FOR MICR 
THE- SCIOPTICON | ? Acting, e bt qan tee vent Beers 


= od. post free an api edged St los 3s. per gross + 
thor M orala ae and Objects prepared for Se, bse Erosa palo e 
er ISt, h Street, Stoke biects, prepared 








OMAS D. RUSSELL'S 
NATURAL HISTORY STORES, 
48, ESSEX STREET, STRAND, W. 


Foreign Shells Corala. Zoophy Annelids, oe usas Echinoderms, 
Minerals, Fossils, Rock Specimens, Micros Objects, &a 
Cabinets, Geologists od Boxes. Cs Cad Tre 
Tablets, G ts, Glass Slips Alor rate Cla ae Canada saad 
other requisites for lion Geologist and and Microscopist. 
Catalogues Post Free. 





GOLD MEDAL, 


“PARIS EXHIBITION. 
In Paci®ta and Tins. Puro 


FRYS 
Tf properly COCOA oa only, with tho super- 
or LER EERE pronacetion, of of EXTRA CT 





edited by D 
J. s. ‘PRY ‘& SONS, Bristol and London. è 
` THIS 
MEDICINE 


%s a Certain Oure for all Disorders of the LIVER, STOMACH 
A Gat PURIFIER of the BLOOD; a 
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Now ready, Vol. XIV., Bart IV., price 6s. 


THE 


. ANATOMY A 


Profs F Viie Vta 


i 


1. Rete Mirnbile of Narwhal. 
XXII) ag 
2, Coro’ Veins™of Stomach. By W, J. Walsham, F.R.C.S. (Plate 


eset 


4. Communication 


Valvular Homatoma. 


7 Pathol of Macroglossia and 


By G. 


JOURNAL OF 


De PHYSIOLOGY 
PATHOLOGICAL, 


UCTED B 
TURNER, A M&& ENDRICK, & Dr. CREIGHTON. 
o contains 30 Plates ates aod numerous Woodcuts. 


Con. 
By H S. Wilson, M.D. (Plates XXI. 


Prof. Turner. ® 


tween Aur-Bladder and Cloaca in Herring. By F, 
ts Cacia Muscles of Mao? By Prof. M. Watson, 


A. Gibson, M. B 7 ee ) 
Hygroma R. Maguire. 


8, Otagoa in Spinal Cord after Amputation of Limbs. By. J. Dreschfeld, 
(Plato XXVI.) 
9. Morbid Anatomy of Post-Scarlatinal Nephrits. By B.C Waller, M.D. 


Plate XXVII.) 


tagonism of Opitim and Belladomma By J. G Naismyth, M.B. 


Pi Presence of Astrag: 


ako-Scaphoid Bone in Man, By R. J. Sa he A .D, 


ra, Boge of. i in Wounds under Antiseptic 


B 


fee WiiWii of Fishes. By Prof M‘Kendrick. (Plate 


yG B. Howes. (Plate XXIX.) 


from Islands near New Guinea. By Prof. Turner 


7 Mead of Preserving Colours of Tissues. By H.*Bendall. 
. Variations in Mycology. By J. Macdonald Brown 


os 


anes 
rE 


Notices. By 


n A Gibson 


MACMILLAN & CO, London and Cambridge. 





Now ready, price 3s. 6d., Part X. of = 
BRAIN: 
A QUARTERLY TOURNA OF NEUROLOGY. 


BUCENILL, M.D., F. Ri 3. TEP "CRICHTON-BROWNE, M.D., 
R S.E., D. FERRIER, M. D, E.R Sann. J HUGHLINGS- 


JACKSON, M.D., F 


ORIGINAL ARTICLE 


On the Form and T 
Professor J. C. Topoara ew 


Nysagmas. By R. P. 


On Muscular Spasms kno 


Contents. 


hical Relations of the Corpus Striatum. By 


Oair 
WE as 


York) 
FioYendon-Refiex.” By A, Waller, M.B, 


On Right- or Left-mded Spasm at the Onset of Epileptic Paroxysms, &c. 
By J Hughhng+Jackson, M.D. F. R.S. 


Notes on Left-handedness, 


By Wilham W. „Ireland, MD 


Carrican Dicusts anD Notices oF Booxs 
Bastian on ae Bram as an Organ of Mind. “By John Charles Bucknill, 


Conducted by J. 


‘Lhis hae crea commenced in 1864, cofttains standas! articles and notes 
puben ci connected with Entomology, and especially on the Insects of 


Subscription—Six Shillings: pa volume; post free. Tho volumes com-® 
une number in each year. e 


on all su 
the Bn 


mence with the 


+ vols. may be es 
Lond 


M.D., FR 


Santen on MEd in the Lower Animals, in Health and Disease. By F. 
L Benham, M B. 
ERAT on Paralysis in Acute Disease. By A. de Watteville, M.A, 


Mee. on General Paralysis of the Insane. By J. c Bucknll 
Cingar Casas-— 
Case of Microcephalic Idiocy, By A R. Urquhart, M.D 
vag Cerebral Tumour, By 


ASSTRACTS OF BritisH AND FOREIGN Journas: — 
Method of Preserving the Bralin (Giacomin). aot AJlen Thomson, f R.S. 
Rene on tha the Sula of the Zonoplacental AKiammalan Brain. By H. 


Ube’ 


Arthur W. Fox, M B., and Ernest Field, 


Féré sur le ‘Développement fa Cerveau, &c. Amidon on a New Study of 
Cerebral Localisation. By A 
Visceral Neurology. By J. Mitchell Bruce, MD, 

Buzzard on certain Pointsin Tabes Dorsals By J. Hughlings-Jackson. 

Abras of the Gulstonian Lectures on Epilepsy. By W. R. Gowers, 


M.D 
On ‘the Disease called Sturd 
Localuation. By George T 


Tripier on Anesthesia from Cortical 


Walkr, M.B. 


vse sen, m ae Relatio to Cerebral 


ieee oa D.seases of the 


Comu Ammons, By D Gornal Lemons- 
MACMILLAN &C@, London. 


THE ENTOMOLOGIST’S MONTHLY 


MAGAZINE. 
® Price Sixpence, Monthly, 24 


W, pouent: 


HT. 


8vo, with occasional Illustrations 
cLacHian, F R.S., B.C, Ryg, F. ZS, 
Stainton, F.R.S 


Vols I toV. ely ound in cloth) i may be obtained by purchasers of 
the entire set to date, at the increased pric® of ras. each,, he succeeding 


N VAN 


OHN V. 


gether, at 7s each, 
VOORST, 1, Paternoster Row. 


rib B. A Commumrionh &c., should be sent to the Editors at the above 
a 


ofaricultare , gtves ft 


Mow eehty, pise Se Ga Vol II., No. IV., foa 


JOURNAL oF “PHYSIOLOGY. * 


care 
With the So operanon England of 
Prof. A. Candee FR S., Prof W RUTHERFORD, F.R.S., Prof. 
BURDON-SANDERSON, F.R. S. 
namna of 
Prof. H, P Bete ch par H. N. MARTIN, Prof. H. C. WOOD, 


MICHAEL FOSTER, M.D, ERS, ° 


CONT: 
On the Relative Paralysing Action oP Acon ia and Pilocarpine on the Hears 
Conania de are and E A. Morbead: y ha eae 
ncerning the Action of Common t, te of A B 

Coma, and Sulphate of Nicotune on ia Intai y iyane: 
On the Changes in us Glands during Secretion. By J Langley 
On tha Changes a oe -forming Glands dunog Secretion. y J N 

gle 
The Physiological Act of Feat By s.r. Lautenbach, Part I 
CMILLAN & CO., LONDO. 


‘The leading Farmers’ paper. ”—CLARE SEWELL Rean, Eq, M.P. 
THE CHAMBER OF 


AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE 
(PRICE 3d. WEEKLY) 
The representative “a of the General and Prorincial Chambers of 
wller reports of the discussions and proceedings of 

extensive organisation than any other agricultural paper. It devotes 
special attention to the treatment of Agrigulinral Questions by Parlia- 
ment, besides containing ample Reports of the LA’ T LONDON and 
COUNTRY CORN, CATILE, HoR. PROVISIYN, and other Markets, 
with Ong nal Articles on Practical Farming, the Dairy, Herd and Flock 
News, Horticulture, &c., &c. It is di every Monday evening in 
tune for ths country post. 

Terms of Sees payable in advance, post free :—-3 months, 3s. gid. ; 

6 months, 75. ae xa months, 153. 2d. 
Published PICKERING, p1. Arundel Street, Strand, London, W.C. @ 


NORTH BRITISH AGRICULTU RIST 


is the only Agricnltural Journal in Scotland, and circulates extensively 
amongst ed Proprietors, Factors, Farmers, Farm-bailiffs, and others 








interested m the management of landed property throughout Scotland 
and the Northern Couaties of England. Kaan 
‘The sea tly URIST has also e very conideräble circolation on the 


ntinent of cica aus the Colones. 
The AGRICULTURIST published every Wednesday afternoon in 
me for the evening mails, and contains Reports of all the pancipal British 


and Insh Markets of the week, bemdes Te raphe Reports of those held 
ae Votan y Department ix edited b bading 

eterinary nt is edit y ono of l Veterinarians 

in the country, and 1s invaluable to the breeder and feeder as a guide to the 

ar of animais, and hee cue when labour under disease, 

Reports are given of the Meetings o Agricultural Society 

of England, the Royal cuitural L Sonny of I d, the Pigblend and 

Agricutural Society of erlang ths Scottish Chamber of Agriculture, 

and althe principal Agricultural Amociafions throughout Great Britaip and 


nor AA Advertisers addressing themselves to Farmers 2 better medium does 
“Pace 3 3a. By post 3jd@. Annual Subseries, payable in advance, 14s, 


Qio art High Street. Edinburgh 
co Orders payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 


On the 1st of every Month, price One Shilling, =O 
THE ZOOLOGIST: a 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Senas. Edited by J. E. Harrwa, FLS, F Z.S., Momber of the 
Brinah Ormthologists’ Union ; h contains— 
Original articles by well-known naturalists in every branch of roology ; 
habits of animals; arrival qnd departure of migratory }irds, occurrence 
of rare birds; distribution and migration of Bnosh fresh-water fish; new 
or rare marine fish ; local aquana; trish reptiles; Brush land and fresh. 
water mollusca, with remarks on the haunts ang habits of the species; and 
other matters of general interest to those who dehght in natural ibgtory. 
Reports of the Linnean, Zoological, and Entomological Sonenese Rone 
of natural books, Occasional translations from foreign zoologi 
pomi of important and i ae arucles in various branches of roo. 

are occasional woodcut! 
JOHN VAN VOORST, 1. Paternoster Row. 


Un the rst of every Month, price Stapence. 


THE ENTOMOLQGIST: 
AN ILLUSTRATED JOUR#PRL OF BRITISH ENTOMOLOGY, 
Edited by Joan T. CARRINGTON, è 
Wig the Asmstance of © è 
Fesprricx Bonn, F.Z.S. | oun A. Powrr, MD. 
@ Epward A. Fircu, F.L.S. Bes Was, Fle S. 
F Bocranan Wire, M © 
Containf Articles by well-known a Entomologia on branches of the 
Segence, on Insects mjunous or arm or Garden, Notes on 
Habits, Life-Hıstones ; occurrence of Ranties, &c. ; there are neenthly Lst 
of Duplicates Ad Desiderare. 
Nifherous Wooncur ILLUSTRATIONG, to the printing of which ee 
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Physiological! Chemistry 7 Di Animal | Island Life; or, the Phenomena of » Insular 
Body. A Text-Book, Systematic and Practical By Faunas and Floras, with their Cases, including an 
_ Professor ARTHUR GAMGEE, F.R.S. With entire Revision of the Problem of Geological Climates. 
/ Illustrations. Two Vols. 8vo. Vol. I. nearly By ALFRED RUSSEL WALLACE, Author of 
ready. . “The Malay Archipelago,” “The Geographical Dis- 
hn if ž a tribution of Animals,” &c. With Illustrations and 
History of the Steam Engine. Maps: “Mediumgvo: 
By ROBERT L. GALLOWAY. With numerous he “N. 
Illustrations. Crown ĝvo. ı Voyage of t € ega.” 
By ADOLF ERIK NORDENSKIÖLD. With 
. Graphical Determination of Forces: :in | - emerges Musttations:: Medida: 8yo.: 
Engineering Structures. By J. B. CHALMERS. > ` 
With Illustrations. 8vo. Ideal Chemist 7y. 
' : By Sir BENJAMIN BRODIE, Bart., F.R.S. Crown 
7 ; By 
Text-Book of Geology. si 
= f è 
By ARCHIBALD GEIKIE, F.R.S., Professor o Math atical Papers. -. 
Geology, &c., in the University of Edinburgh. With 
Illustrations. Medium 8vo. By the late Professor W. K. CLIFFORD, F. RS. 8yo. 
A Treatise on Qrganic Chemistry. The Aryan Family. l 
By H. E. ROSCOE, F.R.S, and C. SCHOR- 1. Modern Village Life in Benga].—2. The Agricultural 
LEMMER, F.R.S., Professors of Chemistry in the Community in Ceylon.—3. The Joint Family.—4. 
Owens Colle Manchester. With Illustrations. From the Joint Family to the Village. By Sir J OHN b 
walt 8% : PHEAR, K.C.S.I. Crown 8vo. 
: l 5 Manual of Ancient Geography. i 
A Treatise on Comparative Embryology. S of Cean Gf Dr KAELA 
e By F. M. BALFOUR, M.A, F.R.S., Fellow and i 
Lecturer Sr R Cambridge. With Tus- Exercises in Deductive Lagic. - $ 
f frations:.- Mo k By W. STANLEY JEVONS, LL.D. F.R.S., Pro- 
- ‘ K : fessor of Political Economy in University College, ° 
Anthropology: an Introduction to the London. Crown Bio: 
Study of Man and Civilisation. By F B. TYLOR, : 2 
F.S. With Illustrations. Crown 8vo. Guide to the Study of Political Economy. 
ed From the Italian of? Br. LUIGI COSSA, Professor 
DP. Francis Stbson's Collected Works. in the University of.Pavia. Crows 8vo. 
With Illustrations, Four Vols, 8vo, 
ė è = Life and Letters of John T. Deane, late 
° Preveniiye Medicine. E Editor of the Zimes. By Sir GEORGE W. DASENT, 
e By BeW. RICHARDSON, M.D., F.R.S. 8vo ° D.C.L. 8vo, 
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T VICTORIA UNIVERSITY. 
OWENS COLLEGE, MANCHESTER. 

A PROSPECTUS containing information on the Course ‘of Instruction, 
Fees, Scholarships, Exhibg®&ns, &c., may be obtained on application to the 
Registrar, The Calendar will be published emily. in September. 

HOLME NICHOLSON 





J: , Registrar gro fem. 
THE OWENS COLLEGE, 
MANCHESTER. 


TheCOLLEGE SESSION, 1880-81, will begm in the Medical Department 
on FRIDAY, the rst October; ın the Arts, Science, and Law Department 
on TUESDAY, the sth October; and in the Evening Classes Department 
on MONDAY, the 11th October. 

Candidates for admission must not be under 14 years of age, and in the 
Arts and<Bcience Department those under 16 will be required to pass a Pre- 

Examination a lizh, ebay ed end Elementary Tann, i 

Prospectuses are e eac! these ents, and ma 
obtained on aj iene the i A ae 7 

Fuller d Tespecting the Courses of Instruction, Fees, Scholarshipa 
Exhi ibina Se be ound in me Calendar whlch may be obtain: 
early in 3f., post Bh m Mr. CORNISH, 33, 
Piccadilly, and other Booksellers in „ and from Messrs. MAC- 
MILLAN AND Co., London. 
t The Syllabus of the Evening Classes may now be obtained from Mr. 

e CORNISH (prico 6d., post free, 7d.) 

J HOLME NICHOLSON, Registrar, 


ST. THOMAS’S HOSPITAL MEDICAL 
$ SCHOOL, 


Introductory Address will be delivered by W. M. Oro, M.D, the 


Dean of 
ell Students, w £790 
open to Ist year ot 
oF October The subjec of 


ips and £60, 
be offered for competition ın the first week 
examination will be Chemistry and Persies 
with either r at tha option of Candidates. Special 


bourhood receive Students for 
inspected and approved lodgings 


BURLINGTON HOUSE, 


RICHMOND HI SURREY 
Mr. A N. FYNES-CLINTON, M.R., lato Juni& Student of Christe 

Church, Oxford, Graduate in I Honours, and Mr. R. HAWKINS, 
M.A, late Scholar of Christi College, Cambridge, Graduate in tha 
i pos, receive Sons of Gentlemen from 8 to 15 years of age te 

for the Public Schools, &c. 

isa te claxf-room for each clegg, and the bed-rooms are large 

household Arrangements are under the care of Mrs, 
kd 


Successes this year include a First Entrance Exhibition at Westminster. 
Prospectus and Testimonials will be forwarded on application. 
o *s" Next {ern begins {hureday, September 6th. 


BROWNING'S SPECTROSCOPES. 


fitz hd 


sf tan N. 








The New Spectroscope, with Micrometer, may be used for 
showing any of the leading experiments in Spectrum Analysis ; 
the Fiaunhofer lines ; the Lines in the Spectra of the Metals, 
and the Alkaline Earths and Alkalies; the S of Gases; 
and the Rain-bands, Ona Telescope it will show the lines of 
the Solar Prominences, It can also be used as a Micro-Spectro- 
scope, and the position of the Bands in any Spectrum can be 
seen with the Micrometer, Price, complete in 43 os. 


Illustrated Catalogue of Spectroscopes, Six Stamps. 
HOW TO WORK WITH THE SPECTRO- 


SCOPE. By JOHN BROWNING. Bound in cloth, rs. 6g. post free. 


JOHN BROWNING,. 
63, STRAND, LONDON, W.C. .- 


UNIVERSITY COLLEGE, BRISTOL. 
Principal—Aurrep MARSHALL, M.A. ` 

The FIFTH SRSSION*will begin on OCTOBER 7th, when the New 
Buildings in Tyndall's Park will be ready for use. : The Subjects of Instruc- 
tion are Chemistry, Mathematics, Physics, Engineering, ving,-Geo- 
metrical and Machine Drawing, Geologs, Zoology; - Botany, Political 
rene A Ancient and Modern guages, Huser god Lit aoe The 

j atory is o Daily m Io to's, on Yui an 

Thursday, ‘Evenings. The Examination for Generel did Chemical Scholar: 
ships begins on September 30th back p 

Tor prospectus apply to the SECRETARY. ms ae 


9 
PES a ee E ae 
ANDERSON’S COLLEGE,, GLASGOW. 


Candidates are invited for th 8 of NAPURAL PHILOSOPHY, 
vacant by the resignation of Prof. GEORG FORBES ‘ 








Applications to be lodged on or before, the 18th. ty with the Secretary, 
wha ell furnish informatien regarding the ies ‘agg terms of the 
appointment, i 


. 2 J.B. KIDSTOM, Secretary 
50, Wést Regent Street, Glasgow, and September, tfo 7 


Rev. We TUCK WELL, late Head Master of 
@sunton College School, and Fi New Co Oxford, takes a 
F YS AS PUPILS. P 





0 for the @ervigg and the @ 
Orbrddind Cambridge Certificgte. Address, Stofiton Rectory, near 
Rugby. Wee. od 2 

oes . ° d . 
e z e 
e 
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MICROSCOPIC OBJECTS 


SOF superlafffe perfection, illustrating Histslogy and every branch of 


+ Catalogues post free and gratis on application. 


NEW EDITION, 1880, NOW READY. 


* EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


ROYAL SCHOOL OF MINES. : 
DEPARTMENT OF SCIENCE AND ART. 
g CTOBER, the Thirtieth Session, 1880-81? which will commence on the rst of 
CTOBER, the follomng COURSES of LECTURES and PRACTICAL 
EMONSTRATIONS will be given :— 
a ee E. Frankland, Ph.D., D C.L , F.R.S. 
. Biology. yt H. Husey, LL D., F R.S. 
3 Bineralogy- By Warington W. ttt M.A, F.R.S., 


an, 
$ Geno Joba W, Jada F.RS.e ° 
P Plage M. Goodeve, M.A. 
Appi By e Guthele. 
A Metallurgy. By W. Chandler Roberts, F.R.S. 
9 M cal Drawing. By Rev. J. H. , M.A. 

The Lecture Fees for Studonts desirous of becoming Associates are £30 
in one sum, on entrance, or two annual payments of £20, exclusive of the 
Laboratories. 

‘Tickets to separate Courses of Lectures are Issued Anea and ne each. 

Officers in the Queen’s Service, Her ges beers nsuls, Acting Mining 
Agents and Managers fhay obtain Tickets at 

E ence icalars (tes) pF eae the Lectures ft re ee ra aes e 

or particulars or for Prospectus (price post 7d), 
goly to the Registrar, Royal School of Mines, Jermyn Street, London, 


F. W. RUDLER, Registrar. 





ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E., MEDICAL SCHOQL. 


Two Entrance Scholarships in Natural Science, value £100 and 600 
zespoefvely, will be awarded after an Examination, which will be held on 
ee ens 
try C8, Wi or tany or ogy at the option 
Candidates. The ean will be open to all rst year Students withont 
the Condition of their having first joined as Students of the Hospital. 
Fall Particulars may be obtained on Application to the Secretary, Dr. 
GILLESPIE W. M. ORD, MD., Dean 


UNIVERSITY COLLEGE, LONDON. 
The SESSION of the FACULTY of MEDICINE will begin on 
MONDAY October 4th. 
SESSION of the > FACULTIES of ARTS and LAWS and of 
SCTENCE will begin on October sth. 
Instruction is provided for Women ın ell subjects taught in tho Faculties 
Or Prospectuses ae a aad Copies ok ths lating to the En a 
165 tions re to trance an 
other Exhibitions, Scholarships, &c. (value about 2 600) may be obtained 
from the College, Gower Street, W.C. 
The Examinations for the Entrance Exhibitions will be held on the a8th 


and 29th of tember. 
The School for Boys will zeopen on September srst. 
naps College is close to the Cower dreet Station of the Metropolitan 
way. 


TALFOURD ELY, M.A., Secretary. 


ist B.Sc. & PRELIMINARY SCIENTIFIC 


* M.B., LONDON UNIVERSITY. 


At „At thg ate Examination, 16 Pupils of Epwarp B. AVELING, D.Sc., pre 

ves for examination; of these, 13 parsed: Clones for the 
aminao m 788r commence the First Week in October. All the work 
practical. E Frit taught. Examination Papers given and corrected 
every weel animals, p plants, reagents, apparatus, micr 
vided. Fee for re Nine Months’ Course, £18 15s. (payable in in advance). 
The advisability of coment ae in October, alae waiting until January, is 
strongly urged oc ents. Communicate with Dr. 
AVELING, Royal Polytechnic, Regent Street, London. 
e MATRICULATION AT LONDON UNIVERSITY. 


A Class foe the study of all the subjects commences September goth. Fee 
£10 ros (payable in advance) as above. 5 


The ‘POST of ATTENDANT at the Caven- 
dish -Physical Daboratory, Cambridge, Is A ie CANT. | Applicants 
apparatus, oderat sail!’ in ligeng and desirable. Stipend, ine 
per annum, with hi 


and qualifications, to Lond RyrirreneSalisvary Villas vane lela ct age 


WARD B. 





must be of 


A DEAF GENTLEMAN desires a SITU- 
ATION an Electrician, Botanist, a other Scientific Man.—e 
© Address OLARIS, care of Publishers of NATURE, 29, Bedford 


Street, Strand, pendon. n 
ROYAI? POLYTECHNIC. CLASSES for 





the preparation of Students for University Examinations, und 
e direction EDWARD BeAVERBING, D.Sc., F.L.S. London ni 
versity Matriculation, 1st and aid B.Sc., Preliminary S Scleytii@® M P., 
Boary, ’ All the work practical. 
(J 
e 
“e e e oe. 
e e . ° 
e 
e e 


LIVING SPECGIMENS.FOR THE MICROSCOPE. 


THOMAS BOLTON, MICROSCOPISE’S and NATURALIST’S 
STUDIO, 17, ANN SYREGT, BIRMINGFAM. © 


T. B has last week sent to his subscribers Daphnigppulex, with drawing 
and description. He has also sent out Lucernaria auricula, Cristatella: 
mucedo, Palnudicella Ekrinterti, Lep a yalina, Siemdor volno, Se a 
_ Weekly be made in this place of organisms T 
is supplying. 


Specimen Tube, One Shilling, pUst-free. 
Twenty-six Tubes in Yourie of Six Months for Sulgcripiion of £1 @s- 
Price List of Specimens on application, with stamped &ddressed gnyelope. | 
Portfolio of Drawipgs, No. 3, One Shilling. e % 


THE MIDDLESEX HOSPITAL. 


The WINTER SESSION will open on MONDAY, October 4th, witb 
the Distribution of Prizes in the new Lecture Theatre. H.R.H. ‘lho 
Duke of Cambridge is expected to preside on the occasion. ‘The ,Medicab 
School, which is now being considerably enlarged, provides the most com- 

lete means for the education of Students preparing "for the University of 
tondo: on, the Colleges of Physicians and Surgeons, and 

Two Entrance Scholarships of the annual value of £as ®ndef2o per 
annum, tenable for two years, will be competed for on October ist and 2nd. 

Further ınformation may be obtained momi the Dean or the Remdent 
Medical Officer at the Hospital. DREW CAARK, Dean. 


CITY and GUILDS of LONDON INSTI- 
TUTE for the ADVANCEMENT of TECHNICAL EDUCATION. 
—Wanted on Assistant accustomed to Physical Laboratory Work, and 
especially with a Practical Knowledge of Electrical Measurements, 
For Terms, &c ea byi Letter, to Prof. AYRTON, Techgical School, 
Cowper Street, Finsb E.C. 


PROFESSOR TENNANTS LECTURES 


on MINERALOGY, applied to GEOLOGY and the ARTS, at King’s 
College. Two Courses are given: one on Saturda: Mornings from 
10,20 to 11.80, and the other cn Thursday Evenin 8to9. The 
Public are admitted on Bootes. the College fees, e Lectures begin 
SATURDAY, oth of @and terminate at Easter, They are 
illustrated by a large series of r enmena chiefly from his Private Col- 
lection. Persons unable to attend Public Lectures can have Private 
Instruction in Mineralogy and Geolegy of Prof. TENNANT at his 
residence, 149, Strand, W C. Terms, 7s. for Lesson of One Hour, 


FOSSILS AND IMPLEMENTS, 


MR. BRAUN, lately arrived from America, wishes to inform Principals 
of Museums, Colle leges, Schools, Societies, and the Public in general, that he 
has now on Exhibition and for Sale at 8, Silver Street (Bury Place), near 
British Museum, until roth September, a Collection of ie ances privea 
Fosals, and others, representing the Silurian onian Carboni- 
ferous, Cretaceous, and Tertiary formations, exclusively of Ameri 

Also a very no Collection of Indian and Mound Builders’ “Relics of 
North American origin. 








the other Licensing 








MINERALOGY AND GEOLOGY, .- 


FINE SPECIMENS OF THE NEW MINERAL 
ONTARIOLITE,* METEORIC STONE, Waconga ; ; 
METEORIC IRON, Estherville ; 
VERY BRILLIANT CRYSTALS OF RUTIBE, 
America ; 
CRYSTALLISED EUXENITE, Norway; s 
CRYSTALS OF EMERALD, Mexico; 
FINE POLISHED SLABS: OF MICROLINE AND 
LABRADORITE. 

COLLECTIONS FOR STUDENTS, from £2 2s, 
COLLECTIONS FOR BEGINNERS, from 4s. 
BLOWPIPE CASES AND APPARATUS. 

PRIVATE LESSONS AND EVENING CLASSES. 
Catalogues free. 

SAMWEL HENSON, 
277 (Late 1132), STRAND, LONDON, W.C. 
Mr. HENSON’S usual Course of EVENING LECTURES 
wil commence First Week in OCTOBER. 


FIRST-CLASS AND THIRD-CLASS 


° AWARDS 
s AT SYDNEY EXHIBITION 
Foz OOLLECTIONS FOR TEACHERS AND STUDENTS, OF 
MINERALS, FOSSILS, AND ROCKS 
Used with success by all Geological Science Teachers ın the United King- 
dom. Single Specimess, Hammers, and all requisites, of 
JAMES R. GREGORY, ° 
Geologists’ Repository and Museum, 88, Charlotte Street, Fitzroy Square. 
New Lists of Collections, Apparatus, Rock Sections, &rc., post free. 
° ° 
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ERR AND MINERALOGY. 


JOHN TYM ready for Sale, at low proe Educational Collections 
o! RM bar and Minftals, specially arranged to illustrate the Dg 


Gaukie, Bonney Colims, Danes, Skertchley, Dana, P 
a Saud hei ent for School and College Museums are 
pis at very regsonable prices. Catalogues post free. 
Postal Address :-gCASRLETON, viá SHEFFIELD. 


°, NEW RRICE LIST 


ELEMENTARY “COLLECTIONS 


OF 


. FOSSILS, ROCKS, AND MINERALS, 
APPARATUS, &e. 


POST FREE 








THOMAS J. DOWNING, 


38, WHISBIN STREET, ST JOHN STREET ROAD, 
CLERKENWELL. 


FOR SALE AT A SACRIFICE.—A Powell 

ae noe: eae MICROSCOPE, and Six E eces, Nine Ob- 

Se aed » Cost £125 Also an ASTRONOMICAL TELE- 

SEG E, by oe -mch Object-glass, Terminal Eyepiece, Star Dine 

gonal, Finder, &e. Both struments are as good as new.—For full 
particulars address Mr. T. C. Maes, Yeovil. 








Now ready, price 43. 6d., Part II. 
THE AMERICAN JOURNAL OF 
oF HILOLOGY. 
Edited by Basiz L. GILDERSLEEVE, Professor of Greek in the Johns 
Hopkins University. 


Contents, 


bay EIYMOLOGTCAL and GRAMMATICAL NOTES. By F. D. Allen, 
e Lo. 
a. RECENT INVESTIGATIONS of GRIMM’S LAW. By H. G. G. 
Brandt, of johns Hopkims University. 
i PRINCIP of ORT. OGRAPHY of FRENCH VERBS ENDING 
ER and ETER. By B. F. O’Connor, of Johns Hopkins 


Uni n. 
4 XENOPHON’S ŒCONOMICS. ByC., D. Morris, of Johns Hopkins 
s The SA PLAY in the TETRALOGY. By M. W. Humphreys, 

of Yanderbiit Univernty. 
NOTE —The SO-CALLED “ SUBJONCTIF DUBITATIF” je ne 
REVIEWS and BOOK] NOTICES. Skeat’s E logical. Di 

an cat's o 
Indians = Hecant  Amencan Sign p anguago of he east 
k and Lit 


(J 
Publicahons in R 
ift See De Deutschen Morgenlandischen Gesellschaft— 
Logo Aslatique—-Germania—Englische Studien—Revue de Philo- 
ogio—Zaitschrift fur Romanische logie—Rheinisches Museum— 


a SAT 
RECENT PUBLICATIONS. 
MACMILLAN & CO., LONDON. 


ea L'ÉLECTRICITÉ tsi 


Paris. — 16, rue du Croissant. — Paris 
Revue spéciale populaire, illustrée, bi-mensuelle 
contenant 24 pages grand in-8° à deux colonnes, 
formant chaque année un magnifique volume 
de 400 pages orné de plus de 200 gravures. 
Rédacteur en chef: W. DE FONVIELLE 
Directeur : B. de Clisson 
Envoi gratis de numéro spécimen sur demande 
Un numéro 75 centimes 





-Paris et Départements : Un an...sesscccccosere 22 fr. 
X Etranger. — Union postale : Un aN,,.essesrse 1A fre 
Les nnements partent du 5 et da 20 de chaque mols, 





© rst of every 


TRIMEN’S JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Now Serios. by Janis l Barn F.L.S., British im 
CONTENT Botanists. 


Articles 
Notices nah oE] Books and A Morgane Articles in Journals.—Botanical News.— 
Proceedings of Paige ie 


poe Is. tion for One Year, in advancé, ras. 
oa West, Siew MAN, & CO., 54 


Gatton Garden, E.C. 


THE NEW BIOLOGICAL JOURNAL. 
ARCHIVES DE BIOLQGIE. . 


Edited by Professors Epovarp VAN BENEDEN of Lidge, and Vaw e 
BamBgxez of Ghent. 
abdo ain is devoted to the publican of original Menfirs on the 
Enb Histology, Physiol ony, and Comparative Anatomy of Plants 
Each number 1s ulnstrated with numerous Coloured Plates, + 
and appears at the commencement of the Quarter. 
Price:—-A Single Number, Six Shillings and Sixpence. Annual Subser®p- 
tion’ Twenty-five Shillings, or Twenty-seven Shillings post free. 
Orders received by Messrs, WILLIAMS & NORGATE, 14, Henrietta Street, 
Covent Garden, London. 
In the first two numbers bave appeared :— 
VAN BEeNnepEN’ On tho Batepelony of the Mammalia, 
Van Bampuxk’ On the Cleavage of the Egg in Batrachia 
Fos Hincsr On the Termmation o€ Nerves in the Muscles of Insects. 
iiabaai vente AND VANDEVELDE: On the Physiology of the Migeles and 
Nerves of Lobster 
MacLuop: On the Hardenan Gland’ of the Duck, &e., &c. 


eae Sica 
THE ENTOQMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 24 pages 8vo, with occasional Illustrations. 
Conducted by J. W, DOVaLAS, CLACHLAN, F.R.S., E. C. Rys, F.ZS, 
and HL T. Srairron, F R S. 

Pei Magazine, commenced in 1864, contains standard articles and notes 
an all subjects cx connected with Entomology, and espemally on the Insects of 


SS isapan Six Shillings per Volume, post free. The volumes com- 
motel: tov, ar aE A cloth; be D ed by purchasers of 
o; to strongly in clot ) may obtain o! 
the entire set to date, at the increased price of xos, each; he succeeding 
volz. may be hed tely or together, at 72. each. 
London: JOHN VAN VOO: > I, Paternoster Row. 
PON ea are aces &c., should be sent to the Editors at the above 


NORTH BRITISH AGRICULTURIST 


is the only Agricultural Journa! in Scotland, and circulates extensively 
amongst ed Proprietors, Factors, Farmers, Farm-baliffs, and othe 

interested m the management of landed property throughout Scotland 
and the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 

me for the evening mails, and contains Reports of all the principal British 
and Insh Markets of the week, besides Te pple Reports of those hald 
othe Veer edited b f the leading Veterinarians 
eterinary Department is y one ò g Vet 
in the , and 1s invaluable to the breeder and feeder as a guide to the 
of animals, and their treatment when labouring under disease, 

Full Reports ars given of the Meetings of the tural Society 
of England, the Royal A; aliua Sogn of Ireland, the Peel and 
Seda dhe principal Apscolaaal = 
and all the princi; 

Ireland 


« 


ty of 
ike throughout Great 
For r ABE addressing themselves to Farmers a better medium does 


not e. 
Price post Annual Subscription, 

Office T oh ie Edinburg! 

Post-Office Orders payable to lat Anderson, Jun., Edinburgh. 


ESTABLISHED 1843. 


payable in advance, 145. 


ü The leading Farmers’ paper.” —CLarn SewsLL Reap, Esq, M.P. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE 


Agriculture , 18, = the discussions and proceedings of 
this amis oad ioe f Errore o other agricultural paper It devotes . 

attention te the to the | imeni of Agricultural Questions by Parlia- 

ment, besides con! le Re orts of the LATEST LONDON and 

COUNTRY CORN, RN, CATTLE 1 PROVISION, and other Markets, 

inal Articles on Practical F , the , Herd and Flock 

orticulture, &c., &e It is di ed every onday eemng in 

oes me for the couhtry’ post: 
piam af Sübscnptioa, payable in advance, post fres :—3 mofiths, 3s. 9} ; 


months, 78. months, x 
Sen by W DICKERING ax Anmdel Street, Strand, London, W.C. 


On the rst of every Month, price S. 

THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRIVISH ENTOMOLOGY. 
Edited by fous T. FARRINGTON, 


With the Assistance of æ . 
Fasperick Bonn, F.Z45. | oun A. Po M.D. 
a A Firen, al a la WAI » BLS. 
F. BUCHANAN WHITE, M 


Contains Articles by well-known ee on all branches of ‘tthe 
Science; on Insects injurious hapa pet to & Garden; Notes on 
Habits, Life-Historles; occurrence of G: teers neg monthly Tni 
of Duplicates and Desiderata. 

Wumerous WOODCUT ILLUSTRATIONS, to the printing of whigh especial 
eae is g is given, and occasional prraëcrarmeD and 


SIMPEIN, MARSHALL,*& CO. wSinionent BAN Court. 


Ginou Titio e 


wi 
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Now publishing, in Crown 8yo. Price 2s 6d. each. 


““ENGCISH MEN OF LETTERS, 


« Edited by JOHN MORLEY. 
%,*" Upwards of 100,000 Vols, of this series have beet sold, 


BYRON. By Pror, Joun Nicnox. Cr. 8vo. 2s. 6d. 
POPE. By LESLIE STEPHEN. Crown 8vo. 2s. 6d. 


‘The weiter’s eminent qualities asa critic, his judgment, his wit, his 
abundant knowledge of eighteenth-century literature, and his keen enjoy- 
ment of hterary form, have equipped him handsomely for the task he has 
uwilertaken "—.S7%, Yanes s Gazette, © 


COWPER. By Gotpwin SmiTH. Crown 8vo. 


- Id 
.« CHAUCER. By Prof. A. W. Warp. Crown 


8yo., as. 6d. 
“Far away the best connected accothht of Chauceg and his works to be 
found in English.”—Academy, e 


BUNYAN. By J. A. FROUDE. 
ód. 


os, 
“He has given us a real study of Bunyan’s life and character, and at the 
same time a real study of his books.” —A theng 


SOUTHEY. By Prof Downey. Crown 8vo. 


as, 6d, 
“A truly scholarly and delightful monograph.”—E.raminer. 


HAWTHORNE. By Henry Janes. Crown 
8vo. as. 6d, 
“(He has made a careful, conscientious, and even vivid literary portrait, 
such as few of our own writers could have made.” —New York Nation. 


HET ON: By Marx Parrison. Crown 8vo. 


23 
“ Mr. Pattison’s achievement is deserving of high praise. He has pnt life 
into old facts, he has taken an impartial estimate of 2 great man ahdas waitin 
eis too often used for purposes of poetry.”’—Spectator, 


JOHNSON. By LESLIE STEPHEN. Crown 8vo. 
as. 6d, 


“The new series opens well with Mr. Leslie Stephen's sketch of Dr. 
Johnson. It could hardly have been done better, and it will convey to the 
readers for whom it is intended a juster estimate of Johnson than either of 
the two essays of Lord Macaulay.” —Pal! Mall Gasette. 

2s. 6d. 


SCOTT. R. H. Hurron. Crown 8vo. 
“We could not wish for a more suggestive introduction to Scott and his 
poems and novek.” —Esaminer. 


GIBBON. By J. C. Morison. Crown 8vo. 


as. 6d. 

“ As a clear, thoughtful, and attractive record of the life and works of 

me greatest among the world’s historians, it deserves the highest praise. ””— 
aminer, 


SHELLEY. By J. A. Symonps. Crown 8vo. 
6d. 


as. 

“The lovers of this great poet are to be congratulated at having at their 
command so fresh, clear, and intelligent a presentment of the subject, 
written by a man of adequate and wide culture.’’—4 chexaum. 


HUME. By Prof. Huxiry, F.R.S. Crown 8vo. 


as. 6d. 
“Tt may fairly be said that no one now living could have expounded 
Hame with more sympathy or with equal perspicuty.”"—4 chenatnim. 


GOLDSMITH. By Witi1am Brack. Crown 8vo. 
6d. 


as. 
“Mr. Black brings a fine sym; yand taste to bear in his criticism of 
Goldsmith's writings, as well as his sketch of the incidents of his life,” — 


A 
DEFOE. By W. Minto. Crown 8vo. 25, 6d. 
“Mr. Minto’s book is careful and accurate in all that is stated, and 
faithful in all that ıt suggests, It will repay reading more than once,”— 
e 


4 Mh, 
BURNS.. By Principal Suarrp. Crown 8vo. 


as, 6d. 
“Jt is impossible to desire fairer criticisms than Principal 
Burgs’s poetry. . . . None of the series has given a truer estimate ci 
chasheter or of genius than this volume,”’— Spectator. 


SPENSER. By the Very Rev. the DEAN oF ST. 
Paut's. Crown 8v@ 2s, 6d. 
. Church i master of his subje@™ and writes always with good 
tanee.’’—Acadenty. e P 
THACKERAY. By ANTHONY TROLLOPE. Crown 


è 8vo. as. fe A e 
“ Mr. Trollope’s sketch is excellently adapted to fulfil the purpose of the 
series in which it appears.” —. . 
BURKE. By Joan Morfry. Crown 8vo. 2s. 6d. 
© Tt is no disparagement to the literary studies already pigblished in this 
admirate rerien to say that nona of jhon haye L ye while fewghave 
Lad thisgrolume on Burk®.”’—gBitish Quart eview, 
sae e Others in Pregaratlo: e 


te - 
“MACMILLAN AND CO, LONDON. 
® 


Crown 8vo. 


irp’s on 


of 


KIRKES’ PHYSIOLOGY. 
On OCTOBER oth. 
Tenth Edition, Revised, with 420 Illustrations, post Bro, rát. 


KIRKES’ HANDBOOR of PHYSfTOLOGY. 
By W. MORRANT BAKER, FRCS ` Lectura? on Physiology and 
Assistant-Surgeon to St olonsew’s ospital, and Surgeon to thi 
Evehna Hospital for Sick Children. ospital, ang j E 

_ The Chapter on the Chemical Composition of the Human Body has been 

in great part re-written, and the text has been much altered in many others, 

edgar & the Chapters on the Blood, Circulation, iration, Digestion, 
and the Nervous System, 
About 60 new TiustraAbas have been added. e e 


JOHN MURRAY, Albemarle Stree® °” ; 


PROF, HEER’S PRIMEVAL WORLD bf” ` 


SWITZERLAND, with Geological Map and 56o INustrations, edited 
by James Heyvwoop, M.A, F.R.S. In 2 vols, 8vo. Price 16s. 


London: LONGMANS & CO 


On the 1st of every Month, price One Shilling. 
THE ZOOLOGIS?P: 


A MONTHLY MAGAZINE OF NATURAL HI 
Third Serles, 








STORY. 


are occasional woodcuts. 
JOHN VAN VOORST, 1, Paternoster Row. 


Now ready, post quarto, cloth gilt, a72 Roce. Price 16s. 


LIGHTNING 


CONDUCTORS: 


HISTORY, NATURE, AND MODE OF APPLICATION. 
By RICHARD ANDERSON, F.C.S., F G.S. 
Member of the Soclety of Telegraph Engineers ; Assoc, Jost. CE. 
With numerous INustrations. - 

‘*The book is one to be commended to the builders of, or dwellers in, lofty 
houses, to the deans of our cathedrals, to the parsons of churches with lofty 
spires or to and to all owners, constructors, or occupiers of buildmgs 
which, from their height or situation, are exposed to danger from hghtning.” 
—The Atheneum. i 

“ The book is clearly and sensibly written, and sufficiently illustrated, and 
iz the work of a prica man who thoroughly understands what he is 
talking about.”—7he Academy. 

London: E. & F. N. SPON, 46, Charing Cross, 
New York: 445, Broome Street. 188. ğ 


PRICE ONE SHILLING—SECOND EDITION— 


PHOTOGRAPHIC . 
PRINTER'S . 
ASSISTANT: 


A MANUAL OF SILVERePRINTING. ° 
By WILLIAM HEIGHWAY. ° 


“We can cordially commend the little work as trustworthy and excellent,” 
—Photo Neves. $ 
RICHARDSON & BEST, 


Queen’s Head Passage, Paternoster Row, E.C, 


eden ee sere Lise cae che ame ed Ae ee 
BRYCE-WRIGHT’S LATEST ARRIVALS. 


GEMS,—Very fine Yellow® Sapphire; Alexandrites from 
Ceylon ; Cat's-Hyes and Star Rubies, 

MINERALS,—Chessylites from Chessy; Anglesites, Alex- 
andrites, Opals from Australia. 

STONE AND BRONZE IMPLEMENTS.—A mag- 
nificent Series from the Swiss Lake-Dwelliff&s ; the Col- 
lections conigining many forms that have never been in 

® England before. 

&THNOGRAPHICAL WEAPONS.—A wonderful Col- 

© — lestion from New Guinea. 


-BRYC&E-WRIGBHT, 
Mineralogist and Expert in Geh and Preciou? Stones, 
90, GREAT RUSSELL STREET, LONDON, W.C. 

e. 
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SUBSCRIPTIONS ,TO NATURE ý 
Yearly . ow 28s. , &. TISLEY & Co, ° s 
2 ry eked FET ae OPTICIANS, ° 
To the Cologies, United | "States, the Continent, and, 1723 RROMPTON ROAD, 8.W. ° 


all places within the Postak Union :— 


Wearly . Bh xt ae ae 30s. 6a. 
Half pearly Aa 15s. 6d, 
Quarter! 


8s, 
Oger 29, Bedford Street, „Strand. 


PAESE, DES A O EE 
-2 NOTICE OF REMOVAL. 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON ST., LONDON 


are or s, St. BRIDE ST., AND 3, Fostex Lang), 
HOW'S STUD. MICROSCOPE. HOW'S MICROSCOPE LAMP. 
Rock Sections and other Objects for the Microscope. 


NOW READY, 
SECOND EDITION, 


GRIFFIN'S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED@CLASSIFIED, DESCRIPTIVE. 
Demy vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparaits. 


JOHN J. GRIFFIN anp SOWS, 32, GARRICK STREET, 
LOND C. 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMPS. 
55, SIDMOUTH STREET, LONDON, W.C- W.C. 


DRAPER’S INK (DICHROIC).. 
THE NEW BLACK 
DIFFERING FROM Dene ELSE A an 


Writing becomes a pleasure when this Ink is used. It has been a od 
by the principal Banks, j Banks, Public Sites, and Railway Companies throughout 


wri tantly Full Black. | Flows easily from the Pen. 
I writes naest los Blot otting-paper may be applied at the 
moment of woting. 














don Street; A EpwarDs, O Change; 
© Street; Wu. Mater, London and Manchester 


Street, Liverpool; and Stacy & Coox, Paternoster Row; and to be had of 
all omens, 


-BEWLEY & DRAPER (Limited), Dublin. 


MICROSCOPES and 
BALANCES as made by 





——— a 
EAGLE INSURANCE COMPANY, | 


79, PALL M e 
For Lives ONLY. Brrancisan 1807. 
nie Babscibed Contin of more thah .. iam 
5 a ĝu more es 
aios may be had at the Office, or from any 
ce Gene Aco, post fres. 

GEORGR HUMPHREYS, Actuary and Secretary. 
° . 


es 
. te i 


(Close to South Kensington Museum). e 


THE PHONEIDOSCOPE’ - 


An Instrument for Observing the Colonr- of Liquid Films under the o 
action of Sonorous 
Being 2 visible demonstration. o£ the Vibratory and Molecular Motion ofa 
The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ras. 


« 
” 


MANUFACTURED AND SOLD BR RETAIL BY 9 
8. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. -e 
TELEPHONIC ELECTRICITY, AN Materials supplied for experi- 
mental purposes.e ka] 


Price Lists of Electrical and Acoustic A Drawings ana 


scription of the Has monograph, Post Pg ad. 
CHEMICAL & PHYSICAL APPARATUS 
BOTTLES, PURE CHEMICALS, 
And every requirement for Senne Classes, Private Study, or Business 


Purposes. 
Illustrated Priced Catalogues on Application. | 


MOTTERSHEAD AND CO; 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. 


J. ORME & CO, 


(late M. JACKSON & CO.) 
MANUFACTURERS AND IMPORTERS OF 


SCIENTIFIC: APPARATUS 


AND 
CHEMICALS. 
SOLE AGENTS FoR HICKLEY’S PATENT TELEPHONES, 
Price 50s, per Pair, Cash with Order. 
Price Lists sent on receipt of Three Stamps for Postage, s 
For Trade Terms inclose Business Card, 


65, BARBICAN, LONDON, EC. 


OMAS D. RUSS 
NATURAL HISTORY ‘STORES, 
48, ESSEX STREET, STRAND, W. 
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other requisites for in, Mao 


dogit and Mi Post F sonis 


ADAM HILGER, . 


Scientific Instrument Maker to the Royal Observatories 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, Potsdam, & 0. c. . 
192, TOTTENHAM COURT ROAD, LONDON. 
Polarisation Spertroscopes of Great Dispersion, as described by 





£ P G. Tatin NATURE, vol. xal. p. are made at pnce £ ro ror 
Tho Meteorological Pocket S 20 Doe Pani S , $2 
Rutherford’s Grating Lam Mounted on Ke ae 5 


ices from 425 to 
p Spice List 6 Penny Stamps. 


THIN GLASS FOR MICROSCOPIC 





MOUNTING, of.best st quali 6d. per ounce ; Squares, 
ar gd- i post freo ed ; Ground edged Sip, S p ber grote ss t also 
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and SORES, If 


OD WOUNDS, 
tuali? rubbed on the Neck and Chest, it Sures SORE 
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Physiological Chemistry of the Animal | Island Life; or, the Phenomena of Lasular 


Body. A Text-Book, Systematic and Practical.. By 

Professor ARTHUR GAMGEE, F.R.S. With 
_' Tllustrations. Two Vols. 8vo. Vol. I. nearly 

ready. . . 
History of the Steam Engine. 

By ROBERT L. GALLOWAY. With numerous 

Illustrations. Crown 8vo. 


* Graphical Determination of ‘Forces in 
Engineering Structures. By J. B. CHALMERS. 
With Illustrations. 8vo. 


Lext-Book of Geology. 
By ARCHIBALD GEIKIE, F.R.S., Professor of 
Geology, &c., in the University of Edinburgh. With 
Illustrations. Medium 8vo. 


Treatise on Organic Chemistry. 

By H. E. ROSCOE, F.RS., and C. SCHOR- 
LEMMER, F.R.S., Professors of Chemistry in the 
Owens College, Manchester. With Illustrations. 
Vol. I. 


A Treatise on Comparative Embryology. 
By F. M. BALFOUR, M.A., F.R.S., Fellow and 
Lecturer of Trinity College, Cambridge. With Illus- 
trations. Vol. II, 8vo. E 
Anthropology: an Introduction to the 
Study of Man and Civilisation. By E? B, TYLOR, 
F.R.S. With Illustrations. Crown 8vo. 


e 
Dr. Francis Sibson's Collected Works. 
With Ilustratiens, Four Ygls. 8vo. 
. 
hg . ® a * 
Preventive Medicine. 
° By BW. RICHARDSON, M.D., F.R.S. 8yo. 
= e 


? 





Faunas and Floras, with their Causes, including an 
entire Revision of the Probleth of Geological Climates, 
By ALFRED RUSSEL WALLACE, Author of 
“The Malay Archipelago,” “The Geogmphical Dis- 
tribution of Animals,” &c. With Illustrations and 
Maps. Medium 8vo. i 
Voyage of the “ Vega.” 

By ADOLF ERIK NORDENSKIOLD. With 
numerous Illustrations. Medium 8vo. 


Ideal Chemistry. . 


By Sir BENJAMIN BRODIE, Bart., F.R.S. Crown 
8vo. 


Mathematical Papers. 
By the late Professor W. K. CLIFFORD, F.R.S. 8vo. 


The Aryan Family. 
I. Modern Village Life in Bengal.—z, The Agricultural 
Community in Ceylon.—3, The Joint Family.—q, 
From the Joint Family to the Village. By Sir JOHN * 
PHEAR, K.C.S.I, Crown 8vo. 
s 
Manual of Ancient Geography. . 
From the German of Dr. H. KIEPERT. 
A ` e 
Exercises in Deductive Logic, 
By W. STANLEY JEVONS, LL.D., F.R.S., Pro- © 
fessor of Political Economy in University College, 


London, . Crown 8vo. . 


Guide to the Study of Political Economy. 
From the Italian of Dr. LUIGI COSSA, Professor 
in the University of Pavia. Crown 8vo. 


s 
Life and Letters of Fohn T. Deane, late 
Editor of tHe Times, By Sir GEORGE W. DASENT, 


DCL. 8vo. 
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W. LADD & CO, 
SCIENTIFIC INSTRUMENT MANUFACTURERS, - . 
: er : o (By Appointment to the Royal Institution of Great Britain), , 
Ir AND 12, BEAK STREET, REGENT STREET, W. ° ° 
IMPROVESD HOLTZ ELECTRICAL MACHINES, with 4 to a4 Platos. Immediately available in any condition of the atmosphere. e 
e LADR’S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use. ° 
. Physical Apparatus of every Description, . 
, ® ILLUSTRATED CATALOGUE, SIXPENCE 


ESEE a a ee 
e RATERSON’ S APPARATUS FOR LECTURES AND SGIENCE CLASSES 


New Mist oħ APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, URES, iti Terms of Hire. Fost free. 


. Complete Sots of Physical Apparatus for Science Primers and all the Ehyaical Textbooks in nse in Schools 
aR r aa reae paame Machina and $ the Sections of Light, Heat, Sound, and Electricity.” 
pli ents ents m the ons 
Bloctde Signals for Housa Hotela Be Colliery Signals, Uae Dept E aad other Siete Talele . 


EDWARD PATERSON, 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 
76, LITTLE BRITAIN, E.C, LONDON. STEAM WORKS—GRAY’S INN ROAD. 
Wustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. Ditto, Electric Signals, Part 2, post free, 6 Stamps. 


CHEAP POCKET HANDKERCHIEFS. 
IRISH LINEN POCKET HANDKERGHIEFS, | IRISH LINEN COLLARS AND CUFFS. 








PRICES ALL REDUCED. ALL THREE-FOLD. 
For Children, Hemmed for use see ee se ss 25 TOR. per doz llars for Ladies and Childr id. d all the most useful 
Por Tadies, " ” tae me ore ae A oo » mapes- Collars ES Boys and Youths aero ma doz. Collars 
3 A n shes aaran AKO SEs S 3 Any or 

emstiched fop adhi cre a ae an oa ee a Gentlemen, and Children, #1. 12d. to foe. od por dor. ipa: 

"The Irish Cambrics of Messrs. Robinson and Cleaver have a world-wide “We advise our readers to sand to Robinson and Cleaver, for their prices e 
amo ”—The Onen. are extremely low.’ —Engliskwoman s Domestic Magazine. 
IRISH DAMASK AND HOUSEHOLD LINENS. Norz.—Handkerchiefs go by post for 4d. to 6d. per dox, ; Collars, 3d. to 
CHEAPER THANeANY STORES. 4d., Cul 6d. 
And every Description of Linen Goods at the Lowest Wholesale Prices. SAMPLES AND PRICE LIST POST FREE, 
ROBINSON AND CLEAVER, 
° By Special Appointment to Her Majesty the Queen, 


THE ROYAL IRISH LINEN WAREHOUSE, BELFAST. 


Now ready, in Medium 8vo, price 18s. Vol, I. 


A TREATISE ON 


‘COMPARATIVE EMBRYOLOGY. 












. F. M, BALFOUR M.A., ERS, 
: l Fellow and Lecturer of Trinity College, Cambridge. ° 
In Two Vols. Ilustrated. . 
e ° MACMILLAN AND CO., LONDON. . 
E en Fe ee ak eS T EEE 
, DIAMONDS AND OTHER PRECIOUS LA SEMAINE FRANCAISE ; 5 a Weekly ° 
STONES, Scientific opinion givenas to GENUINENESS, PURITY, ewspaper quage. Politics, Literature, 
aad VALUE —Bevcn Waran, go, Great Russell Street, London. ie miray berkealle” OA Not Pace ad. througi Bookaleta, aadar 
LA SEMAINE FRAN stor SE; Journal Francaisg pour 
~~ F Angleterre : i Li » Sciences, Varistés Nouvelles, 
zi THE SCIOPTICON et Notes. Un exemplaire par la poste, abd., en tim: o. Abonne- 
see Serene at gett fh Piras ches 
CATALOGUES FREE. bureaux, 37, Southampton Stre Londres, W.C. è 
‘ shah LA SEMAINE FRANCAISE: la Semaine Fran- 


a çaise’ has been brou set rele Diener stole heneit of thoss English 
THE SCIOPTICON COMPANY.E; readers who maT a wish to study contemporary rench from is of 
Tiew, iomad o confining e reada to eae particular Calle pra 
157 It certainly merits Graphic. 
2 thy LA SEMAINE ea “Phe numbers pebre 
~ A. full of good thingy... s. It e etter fr most an; 
4 GREAT °! ¢ Sheof the best papers published in Paris itself, We aremuch caggi 
$ e withthe character of it, and believe it will be highly valued in è 
sà many households where Frenc} is cultiv&ted. Baers 
PORTLAND | © sose"—oncen. 
Ters oF Sunscrrrrion:— 
Three months on nee oe one oe r n3: 


STREET, | ° Beo 
P.0.0. ble to T. S at Kin Street” Chern 
LONDON, W. Publishing Office, remand Stran 
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. ELEMENTARY CLASS-BOOKS OF SCIENCE. 

“ASTRONOMY, by the Astronomer-Royal. | LOGIC. ee ee 
POPULAR ASTRONOMY. With Illustrations, By Sir and Inductive, yt copious Qu No aa tre 


G. B. ARY, K.C.B., Astronomer-Royal. New Edition. 
18mo. 4s. 6d. 


Six leptuies, intended ‘fo explain to intelligent peisons the 
principles on which the instruments of an Observatory aie con- 
structed, and the principles on which the observations made 
sfith these instruments are treated for deduction of the distances 
and weights of the bodies of the Solar System.” 

a 


ASTRONOMY. ` 


ELEMENTARY LESSONS IN ASTRONOMY. With 
Coloured Diagram of the Spectra of the Sun, Stas, and 
Nebule, and numerous Illustrations. By J. NORMAN 
Locrygr, F.R.S. New Edition, 18mo. 5s. 6d. 


‘Full, clear, sound, and worthy of attention, not only 
as a popular exposition, but as a scientific ‘ Index,’”— 
Atheneum. ‘ 

QUESTIONS ON LOCKYER’S ELEMENTARY LES- 


SONS IN ASTRONOMY. For the Use of Schools, By 
JoHN ForBEs-RoBERTSON. 18mo, cloth hmp. xs, 6d. 


PHYSIOLOGY. 


LESSONS IN ELEMENTARY PIIYSIOLOGY. With 
numerous Illustrations. By T. H, HUXLEY, F.R.S., Pro- 
fessor of Natural History in the Royal School of Mines. 
New Edition. 18mo. 4s. 6d. 


Pure gold throughout.” Guardian. 

** Unquestionably the clearest and most complete ele- 
mentary treatise on this subject that we possess in any 
language,” — Westminster Review. 


QUESTIONS ON HUXLEY’S PHYSIOLOGY FOR 
SCHOOLS. By T. Atcocx, M.D. 18mo. Is, 6d. 


= 


BOTANY. 


LESSONS IN ELEMENTARY BOTANY, By D. 
Ottver, F.R.S., F.L8., Professor of Botany in Univer- 
sity College, London. With nearly Two Hundred Illus- 
trations, New Edition. 3x18mo. 45. 6d. 


CHEMISTRY. Š 


LESSONS IN ELEMENTARY CHEMISTRY, IN- 
ORGANIC AND ORGANIC. By HENRY E. ROSCOE, 
F.R.S., Professor of Chemistry in Owens College, Man- 
chester. With numerous Illustrations and Chromo-Litho 
of the Solar Spectrum, and of the Alkalies and Alkaline 
Earths New Edition. 18mo. 4s. 6d. 


“ As a standard general text-book it deserves to take a 
leading place.” — Spectator. 

‘s We unhesitatingly pronounce ® the best of all our 
elementary treatises on Chemistry.” —Medical Times, 


A_SERIES OF CHEMICAL PROBLEMS, 
With Gpecial Reference to the above, by T. E. THORPE, 
Ph.D., Professor of Chemistry in the Yorkshire College of 
Science, Leeds. Adapted for the preparation of Students 
gr the Government, Science, and Society of Arts Examina- 
ons, With a Preface by Professor Roscoe, New Edi- 
tion, with Key, 18mo, 2s. 


repared 


POLITICAL ECONOMY. 
*POLITICALe ESONOMY FOR BEGINNERS, 


PHYSICS. _ : : 


PHYSICAL GEOGRAPHY. 


a Vocabulary of Logi . By W. STARLEY JEVONS 
M.A. Professor of Logic in University College, ndon 
New Edition. 18mo. 35. 62 


t“ Nothing can be better for a schoolb E.” —Guardian. 
“ A manual #uke simple, interesting, and scientific, è- 
Atheneum. © e 


d 
e a 


LESSONS IN ELEMENTARY PHYSICS. E BAL- 
FOUR STEWART, F.R.S., Professor of Natural Philosophy 
in Owens College, Manchester. With numerous Ilustra- 
tions and Chromo-litho of the Specta of the Sun, Stars, 
and Nebule. New Edition. 18mo. £s. 6d. 


“ The beau-ideal of a scientific text-book, clear, accurate, 
and thorough.”—Zducational Times. : , 


PRACTICAL CHEMISTRY. 


THE OWENS COLLEGE JUNIOR COURSE OF 
PRACTICAL CHEMISTRY, By Francis JONES, 
Chemical Master in the Giammar School, Manchester. 
With Preface by Professor Rosco, and Illastrations. New 
Edition. 18mo, 2s. 6d, 


omaat 


ANATOMY. = 


LESSONS IN ELEMENTARY ANATOMY. By St. 
GEORGE MIVART, F.R.S., Lecturer in Comparative Ana- 
tomy at St. Mary’s Hospitgl, With upwards of 400 Hius- 
trations. 18mo, és. 62. z 


“It may be questioned whether any other work on ana- 


tomy contains in like compass so proportionately great a 
mass of information,” —LZancet. 


‘“‘The work ‘is excellent, and should be in the hånds of 
every student of human anatomy.”—Matical Times, 


STEAM. 


AN ELEMENTARY TREATISE. By JOHN PERRY, 
Bachelor of Engineering, Whitworth Scholar, &c., late 
Lecturer in Physics at Clifton College. With numerous 
Woodcuts and Numerical Examples and Exercises, 
43. 6d. 


“ The young eigincer and those seeking for a comprehen- 
sive knowledge of the use, power, and economy of st®m, 
could not have a more useful work, as it is very intelligible, 
well arranged, and practical throughout,” —Zronmonger. 


18mo. 


e 
ELEMENTARY LESSONS If PHYSICAL GEO. 
GRAPHY. By A. GEIKIJ, F.R.S., Murchison Professor 
of Geology, &c., Edinburgh. With numerous Illustrations. 
18mo. 45. 6d, 


QUESTIONS ON THE SAME, 1s. 6d; 


NATURAL PHILOSOPHY. 


NATURAL PHILOSOPHY FOR BEGINNERS. By 
L TODHUNTER, M.A., F.R.S. Part I. The Properties of 
Solid and : luid Bodies. 18mo, 3s. 6%. 


Part II. Sound, Light, and Heat, 18mo, 3s. 6d. ° 
« 


GEOGRAPHY. 
CLASS-BOOK OF GEOGRAPHY. By C. B. CLAREE, 
M.A., F.G.S. New Edition, with eighteen coloured Maps, 


R 
Miniicuna G. Fawcerr, New Édition 18mo. 2s. ZA m 


© “Cleft, compact, and comprehensive."—Daily Ngws. 


° “The relations of tapital and labour have never been q Fap. 8v0. 3s. 
more amply or more clearly expounded.” —Contemporarf “í Contains a large amount of infermmtion, systematically 
° Review, e o |  amanged.” —Examineh, š ` 
e ee 
® 6 .., E i MACMILLAN AND CO., LONDON. ~ 


Printed by R. Caav,®Sons, ann TAYLOR, at and 8, Bread Street Hill, Queen Victoria Street, in the City Æ London, and published by 


è *, ALAG\ULLA AND Co., at the » 23 ani 30, Bedford Street, Covent Garden.—THurspay, Soptember g, 188o 
e 
oe e a ee © e 
À e e” . . 
+ . ° e e Sne 
amaw Ja a- 4 ° ab j 





. A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
“ To the solid ground 
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UNIVERSITY COLLEGE, LONDON. 
DEPARTMENT OF APPLIED SCIENCE AND TECHNOLOGY. 
Engineering and Mecha T ‘echnol Pei Alex, B. W. KENNEDY, 

t CLE. MLE. ' 


Chemical Technology.—Prof. Seren GARRAN: D.Sc, F.I C. 
LECTURES commence I Er 6th, ane Practical Work in Engineering 
and Chemical Laboratories at the same da 


may be obtained from the Co Gower Street, W.C. 
on the College, Gow MA, Gece 


KING’S COLLEGE, LONDON. 
EVENING CLASSES IN EXPERIMENTAL PHYSICS. 
These Classes, which will commence on the 13th of OCTOBER, are 
under the management of R. E. Day, M.A, Author of “ Exercises in 
Eleni Measurement,” “ Examples in Heat,” &c 
urse for 1880-81 will treat of Heat and Statical Electricity. 


Fo further particulars apply to 
J- W. CUNNINGHAM, Secretary. 


THE OWENS COLLEGE, 


MANCHESTER. 


The COLLEGE SESSION, 1880-81, will begin in the Medical Department 
on FRIDAY, nhe Ist October; in the Arts, Science, and Law Department 
on Y, the sth October; and in the Evening Classes Department 
on MONDAY the xzth October. 

Candidates for admission must not be onder zerer of age, and in the 
Arts and Science ent those ander 16 will be required to cess a Pre- 

y Eramination in lish, Arithmetic, and Elementary Latin. 
pubhsh for each of these ments, and may be 


obtained on ap icathn to the A 
Fuller deta i respecting the fag est of Instruction, Fees, Scholarshi: 
Khihitions 8 ound in the Calendar, which may be obtain 
arly in Sep pa ile a post fres. 3i- 6d) fro from Mr, CORNISH, 33, 
Piccadilly, and other Booksellers in Manchester, and from Messrs, MAC- 
MILLAR AND Co., London. e 
de Syllabus E the Evefing ng Classes may now be obtained from Mr. 
RNISH (price 6¢., post free, 7 
J. HOLME NICHOLSON, Registrar. 


THE iE VICTORIA UNIVERSITY. 
THE OWENS COLLEGE, MANCHESTER 
A PROSPECTŲS containing information on the Course of Instruction, 
Fees, Scholarships, Exhibitions, &c. pay be ia on a application to the 


Registrar. The Calendar will be pu blushed ear 
J HOLME ON, plates fro fem. 


QUEEN’S COLLEGES, IRELAND. 


The PROFESSORSHIP of SURGERY in the Queen’s College, Cor! 
being about to become VACANT, Candidates for that Office are request 
tp forward their Testimonials to the Unper-Sacrerary, Dublin Castle, on 











o1 before th th SEPTEMBER, 1880, in order that the same may be 
submitted to his Excellency, The LORD LIEUTENANT, 

The e who may nay be selected for the above Professorship will have 
to enter upon his duties forthwith, 


Dublin Castle, 7th September, 1880. 2 


ANDERSON’S COLLEGE, GLASGOW. 
Candidates are invited,for the CHAIR of NATURAL PHILOSOPHY, 

vacant by the resi ion of Prof. GEORGE FORBES. 
Aepueatons to i e lodged on oF before tha 18th current, witli ths Secretary, 
matið? regarding the duties and terms of the 


B KIDSTON, Secretary. 
0, West Regent Sigeet, Glasgory, and Sepeda 1880. 
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M°CLEAN’S STAR SPECTROSCOPE. 


(PATENT,} 











Ma. BROWNING begs to call ths attention of scientific gentle« 
men to McClean’s Star Spectroscope, which is by far the most 
efficient Star Spectroscope yet contrived. It is simply an eye- 
piece which can be oe with any telescope. Being without a 
slit, there is no difficulty in keeping the spectrum of a star under 

dd of view, and the spectra are of 
great brilliancy. Price of the Star Spectroscope in case, £2 Ios. 
List OF PRICES OF SPECTROSCOPES FREE. : 


Ulustvated Catalogue, Sixpence, 
JOHN BROWNING, 63, STRAND, LONDON, W.O. 


ROYAL SCHOOL OF MINES. 
DEPARTMENT OF SCIENCE $ AND ART 
gihe A eri i Sexsion, 1880-81, which will commence on the rst Ma 
octane the following COURSES of LECTURES and PRACTICAL 
REMON TIONS wi be given — 


Chemistry Frankland, PieD. DEL; F.R.S. 
=. Biology. By ki H Hurley, LL D., ER 





3. Mineralogy. | By Wanngton W. myth, N. A,F. rs," 
t Geol S B ay Jagd FRS. 
F pied Mec cs T. M. ‘Gooden, MA 


F.R S. 
dgar, M.A. 


in one sum, on entrance, or two annual gayments of £20, peering of ee 
of Lectures are ease and £4 cach, 

ice, Her Majesty'n Cona ls, Acting Mining 
° Agents and Managers may obtain Tickets at re uced pri 


islam (ee) ef or Glau! Papen ie ind i a 
particulars (free) or for tus ice post 7. 
bas ffree) E EA of Mines, Jermyn Street, London, 


eapely to the Registrar, R 
F. W. RUDLER, Registra. 


separat 
Officers in the Queen’s 


OR SALE.—First’TWelve Volumes of ° 


Narory, Uniform, 42 Ios. ene Panna H Cram 
BERLIN, Berry Brow, neer Huddersfi 
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MICROSCOPIC OBJECTS 
tor superlative perfection, Wustrating Aistology and orery brench of 


° Catalogues post free and trotis on application, 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48x, Tollington Road, Holloway, London, N. 


ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMR. KMENT, S.E. 
© The WINTER SESSION 1880r commence on October 1, when an 
Introductory Address will be delivered by W/M ORD, M.D of the 
l, at 3 p.m. Two entrance Science Scho of, £100 and he 
en all ali ist year Students, will be offered for compeution i in the first week 
of October. oF Examination will be fines Seal and be facial 


pon of Candid 
ion, iminary, cia! Clases 
ndon 





are 
and ist M B 


sum or Py instalments , wa Entries, may be made to spre or to 


Hospital 
Attendance for g eee Fee. Special arrangements are made for Students 
joming in ther and or fe Bl pew years, and also for Dental Students. 
Several Medical vinon, and in the nelghbourhood l receive Sedene for 
residence Sean and a register inspect approved 
is kept in the meeps 


Dr Cherie. W.M ORD, M D.. Dean. 
ST. THOMAS’ = ero 








n will be 
Chemistry ics, with either Botany or Zoology at the opin of 
Candidates The Exammation will be open to all rst year Students without 
the Condition of their having first Joined as Students of the Hospital. 
Full Particulars may be obtained on Applicaton to the Secretary, Dr. 
GILLESPIE. W. M ORD, M D., Dean 


THE MIDDLESEX | HOSPITAL. 

The WINTER SESSION will open on MONDAY, October 4th, with 
the Distnbution of Prizes in the new Lecture Theatre. HRH. The 
Duke of Cambndge 1s expected to preside on the occasion The Medical 

School, which is now being considerably enlarged, provides the most com- 
piste means for the education of Students preparing for the University òf 

Eondon, the Colleges of Physicians and Surgeons, and the other Licensing 


ee Entrance Scholarships of the annual value of £25 and £20 per 

um, tenable for two years, will be competed for on October rst and end. 
unther information may be obtmmed from or the Resident 

Medical Officer at the Hospital. ANDREW CLARK, Dean. 


GUY'S HOSPITAL MEDICAL SCHOOL. 
OPEN SCHOLARSHIPS 

A SCHOLARSHIP of the value of xas Gumeas will be offered for 
OPEN COMPETITION on FRIDAY, tember ey Subjects of 
Examination—Cl Mathematics, Modern Langu: 

A Second SCHO SHIP, also of the value of 125 PESuineas, will be 
offered for Open Compchnon on the same day. Subjects of Examination— 
Inorganic Chemistry, Phymes, Botany, and ogy. 

For further particulars apply to the Dean, Guy’s Hospital, S. E. 


. CITY AND GUILDS OF LONDON 


INSTITUTE. 
e TECHNOLOGICAL EXAMINATIONS. 
The next Examinations in Technology will be held at the different Science 
Centres throughout the Kingdom on two evenings in MAY, 188 
Teachers desiring to form Classes should aiid AT ONCE to "the Director 
and Secretary of the Institute. 
List of subjects in which the Franinanon be held, and general con- 
anons T payment on results, can be obtained by application to the Central 
ce, 


a: TLIE MAGNUS, Director and Secretary, 
ROYAL AGRICULTURAL SOCIETY OF 
ENGLAND. 


AGRICULTURAL EDUCATION. 
Examination of Candidates for the Society’s Junior ee 
ah 420 cach, will take place im November next. 
Copies of the’ Regulations may be had on a plication to 


M. JENKINS, SEA 
12, Hanover Square, Lendon, W. 
m BUREN STON HOUSE, 


HILL, 
A N FENESCLINTON, M.A., Junior Student of Christ 


gt Oxfomi, Graduate ın Gastical Honours, and Mr R HAWKINS 








A., late Scholar of Christi College, Cambridge, Graduate in the 
Mathematical Topi, recerve Sons of Geptlemen from 8 to x% years of age to 


prepare for the Pubic Schools, &c. 

ere is a arate classroom for cach clase, and the bed-rogms are lange 
afd lofty household arrangements are under the ‘care of irs. 
e HAW g 


Successes tts year meinde a ‘ua® Entrance Exhibition at penaste 
Prospectuy aad Testimonials will be forwarded on applicati 
a Ve a hk Pcie Thursday, S ebteviber 16th 


a periculsed can be obtained from the Secretary,» 


LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, NATURALIS3®’ and MICROSCOPISTS’ 
STUDIO, 17, ANN ! T, BIRMINGYAMe 


aah mim ake 
l as Lacin 

a, &o, 8 

p S a 


is supp a 
Specimen, Tube, One Shilling, ° ae free. a 
Twenty-six Tubes in course of Six Months for Supscrigfion of Sx 1% 


Price List of Specimens on application, with stamped addressed envelope; 
Portfolio of Dravgings, No. 3, One Shilling 
SIR JOSIAH MASON’S SCIENCE 


COLLEGE, BIRMINGHAM. 


This COLLEGE will be med on = zat of October next, with am 
INTRODUCTORY LECTURE, by Dr. T. H, HUXLEY, F R.S. 
Tho CLASSES for STUDENTS will COMMENÇE on Tuesday, the sth 


of October, 
The COURSE of INSTRUCTION, as at present amran arranged, includes— 


MATHEMATICS ss se ofessor M. 

CHEMISTRY oe e .« Professor W. iLDEN DS Ibnde, F RS. 
PHYSICS es ss aw e Professor J. H. PENER M A., B.Sc. Lond. 
BIOLOGY. ee se e Professor T. W. BRIDGE, M.A., F.Z.S. 


The courge is designed students for'tho degiee$ of B Sc. and 
D Sc, of the University of P Tondon, 

Briers as to the terms of admission, and the arrangement of classes, 

y be obtained on application to Mr S. Allport, Curator, at the College 

Edmund Street, Buming! tiam: The Professors attend daily (except Saturday) 
at the College, and wil ged to confer with intending Students, 

A List of aaa Be for S Stades may be obtained at the College. 

IAH N, Founder end 

F JOHNSON, ‘Chairman of Irustees. 


Birmingham, May 26, 1880. 


eet a IN 
The POST of ATTENDANT at the Caven- 


dish Physical Laboratory, Cambridge, is now VACANT. Applicants 
must be of good A jntelligent, and expenenced in 
apparatus. oderate skul 2 lass-blowing demrable r aiy ane X80 
per annum, house and jowance of coals.—A ae 
and qnalifications, to Lord RaviEon, x, Salisbury Villas, ee 


NEW PRICE LIST 
ELEMENTARY ‘COLLECTIONS 


FOSSILS, ROCKS, “AND MINEBALS, 
APPARATUS, &c. 


POST FREE 











THOMAS J. DOWNING, 

38, WHISKIN STREBT, ST. JOHN STREET ROAD, 
CLERKENWELL. 
MINERALOGY AND GEOLOGY. 

FINE SPECIMENS OF THE NEW MINERAL * 
ONTARIOLITE,’ METEORIC STONE, Waconda; 
METEORIC IRON, Estherville ; 


VERY BRILLIANT CRYSTALS OF RUTILE, 
America ; 


CRYSTALLISED EUXENITE, ere 
CRYSTALS OF EMERALD, Mexico; 





FINE POLISHED SLABS. OF MICROLINE AND ‘ 


LABRADORITE. 


COLLECTIONS FOR STUDENTS permet a as, 
COLLECTIONS FOR BEGINN 
BLOWPIPE CASES AND APPARATUS. 


PRIVATE LESSONSAND EVENING CLASSES. 
Catalogues free. 
SAMUEL HENSON, 
277 (Lat: 1132), STRAND, LONDON, W.C. 
Mr. HENSON’S usual Course of EVENING LECTURAS 
will commence First Week in OCTOBER. 


To OPTICIANS ard OTHERS.—Wanted, 

2 GENTLEMAN with Moderate Capital to join the Advertiser in an 
e Established Business. High Class Private Connection and Good 
@ Returns —Address S. D., May's, 139, Piccadilly. 


THIN GLASS. FOR MICROSCOPIC 


HAUNTING bE beat yua'ty  Circl HF fd or owce; Squares, 
2s gd. ; post free 24 extra; G.vurd e Slips, s% per gross. also 
other Moun.ine Blatevals and í bjects epenared for mounting.--CHAS, 
PETIT, x51, High Street, Stoke Nemggton, N: 
e e 
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7 i ow ready, price 4s Ód, Part II. 
FIRST ETAT ATT CLASS THE AMERICAN JOURNAL OF 
AT SYDNEY EXHIBITION PHILOLOGY. 


FOR COLLECTIONS FOR TMACHERS AND STUDENTS, OF 
MINERALS, FOSSILS, AND ROCKS 
Used with success by All Geological Science Teachers in the United King- 
. dom le Specimens, HAnmers, and al! requisites, of 
° JAMES R. GREGORY, 
Geologists’ Repwsitory and Museug, 88, Charlotte Street, Fitzroy Square 


New Lists bf Ci trons, Apparatus, Rock Sections, Gc , post free. 
° o GEOLOGY AND MINERALOGY. 


OHN TYP has @eady for Sal, at low prices, Educational Collections 
Fossils, Rocks, and Minerals, specially arranged to illustrate the text- 
bool of Lyell, Geilue, Bonney, Ccllins, vies, Skertchley, Dana, P. 
Jukes, &c.” Series of Specimens for Scho3l and College Museums are 
supplied at very reasonable prices. Catalogues post i 
Postal Address :--CASTLETON, viá SHEFFIELD. 


ROYAL POLYTECHNIC.—CLASSES for 
the preparation of Students for University Examinations, under the 
direction of EDWARD B. AVELING, D.Sc., F.L.S. London Uni 
versity Matriculation, ist and and B.Sc., i Scientific M. B., 
Botany, Physiology, Chemigtry. All the work 


i . ‘ 

PROFESSOR TENNANT’S LECTURES 
on ANERADOGY, applied to GEOLOGY and the ARTS, at King’s 
College. Courses are given: one on ay Mornings from 
10,20 to 23.80, and the other on Thursday Eyeninga from 8 tog. The 
Public are admitted on paying the College fees, e Lectures begin 
SATURDAY, oth of October, and terminate at Easter, They are 
illustrated by a large series of Specimens, chiefly from his Private Col- 
lection. Persons unable to attend Pubhc Lectures can have Private 
dustruction in Mineralogy and Geology of Prof. TENNANT at his 
residenc® 149, Strand, W.C Terms, 7s. for Lesson of One Hour. 


THE BREWERS’ GUARDIAN: 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliament: Matters. 
Review oF THE BIALT AND Hop TADES: AND Wing AND Spinrr TRADE 
CORD. 


The O: of the Country Bree 
4 The Brewers’ Guardian ” 1s publish@ on evenings of every alternate 
Tuesday, and is the only journal officially connected each brewimg interests, 
Subscription, 16s 6d, per annum, post free, dating from any quarter-day. 
Single Copies 1s. each. ‘Registered or transmission abroad. 
Offices—s, Bond Court, Walbrook, London, E.C. 
Gme 


ovis LELECTRICITE 5i 


Paris. — 16, rue du Croissant. — Paris 


Revue spéciale populaire, Mustree, bi-mensuelle 
contenant 24 pages grand in-8° à deux colonnes, 
formant chaque année un _ magnilique volume 
de 400 pages orné de plus de 200 gravures. 


Rédacteur en chef: W. DE FONVIELLE 
Directeur : E. de Clisson 
s Envol gratis de numéro specimen sur demande 
Un numéro 75 centimes 


. Paris et Départoments ` Un an..... saneccevete? AATE. 
Etranger, — Union postalo : Un an........... 14 fr. 


_ Lee Abonnements partent du 5 et du 20 de chaque mois, 


THE ENTOMOLOGIST’S MONTHLY 


MAGAZINE. 
Price Si: ce, Monthly, a4 8vo, with occasional Nlustrations. 
Conducred be F W. Dovcras, E McLACHLAN, F R.S., E C. Ryg, F.2S. 
‘This Magazine pence i 19E Coad a secede articles and notes 
ine, mm in 1 contains stan articles and no! 
= a sub ects connected with Entomology, and especially on the Insects of 

e Bn i 

Subscnption—Six Shillings per Volyma post free. The volumes com- 
mence with the Jume number in each year- , 

Vols I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, gt the increased price of ror. each; he sueceeding 
vols. may be had separately or together, at 7s. each. 

London: JOHN VAN VOO ', 1, Paternoster Row 
* N.B.—Comgunications, &c., should be sent to the Editors at the above 
S 
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g THE “HANSA”, 
Published since 186; in Hamburg, is the only independent professions 
in Germany, dedicated exclusively to Maritime Objects. Essays, 
tiques, Reviews, , Advertisements. Strict eye kept upon the deve 
lopment of Maritime irs in every respect. Every second Sunday offe 
Number in 4to at least , supplements and drawings. Subscription 
at any time; preceding numbers of the yea? furnished subsequently. ce 
tas for twel¥e months Adwestisements 4d. a line, widely spread by this 
; considerable abatement for 3, 6, 12 months’ insertion. Business 
Bihce t Aug Meyer and Dieckmann, Hamburg, Alterwall, 28, Edited by 

W. v. Rrecpey, M R » Hambyrg, Alexander Street, 8, 

CY 


Ldted by Ba 1L L. Gieprrsraeve, Professor of Greek in he Johns Ad 
` 


Hopkins Univermty. 


s Contents 
x. ETYMOLOGICAL and GRAMMATICAL NOTES By F. D. Alten, 
of Yale College. ° 
2 RECENT INVESTIGATIONS of GRIMM’S LAW. By H C.G. ® 
Brandt, of Johns Hopkins University. 
OGRAPHY of FRENCH VERBS ENDING 
By B F O'Connor, of Johns Hopkins 


3. PRINCIPLES of ORT 
in ELER and ETSR, 
niversity 
4 XENOPHONS CECONOMIC® By C. D Moms, of Johns Hoplkirę 
niverrit 
5 The FOURTH PLAY in the TETRALOGY. By AI. W Humphreys, 
of Vanderbilt University. 
LED “SUBJONCTIF DUBITATIF” e ne 
PAS By 


NOTE —The SO-CAL 
SACHE Samuel Garner 

REVIEWS and BOOK NOTICES @ Skeat’s Etymolog‘cal Dictionary of 
the Enghsh Lom e—-Mallery’s Sign Language of the North 
American Indians—Recent Amencon Publications in Romance, 
Philo , and Literature ' 

REPORTS: Zeitschnft der Deutschen Morgenlandıschen Gesellschaft— 

ournal Asianque—Germania—Englische Studien—Revue de Phils- 

ime eel fur Romanische Philologie—Rheimusches Museum — 

o E 


LANX SATURA, 
RECENT PUBLICATIONS. 


MACMILLAN & CO., LONDON. 





s On the rst of every Month, price Supence 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jonn T CARRINGTON, 
With Assistance of 
Frepexice Bonn, F.Z S. ae A. Powrr, M D 
Epwaxp A. Fitrcn, F.L.S. . JENNER Wax, F.L S. 
F. BucHaNan Wuirts, M.D. 


Contains Artcles by well-known Entomolomsts on all branches of the e 


Science; on Insects injurious or beneficial to Farm or Garden, Notes on 
Habits, Life Histones ; occurrence of Ranties, &c. ; there are monthly hate 
of Duplicates and Desiderata. 

Numerous Woopcur ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and Cusomo-Lituo- 
GRAPHED PLATES, 

SIMPKIN, MARSHALL, & CO, Stationers’ Hall Court. 


The leading Farmers’ paper.”—Ciarg SewELL Reap, Esq, A.P. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE 
(PRICE 3d WEEKLY). , 
an of the Central and Provincial Chambers of 
Agriculture; gives fuller re, of the discussions and proceedings of 
this extensive organisation any other agr.cultural paper It devotes 
special attention to the treatment of Agricultural Questions by Paria- 
ment, besides containing ample Reports of the LATEST LONDON and 
COUNTRY CORN, CATTLE, HOP, PROVISION, and other Markets, 
with On, Articles on Practical Farming, the Dairy, Herd and Flock 
News, Horticulture, &c , &c. It is despatched every Monday evening in 
time for the country post. , 

Terms of Subscription, payable in advance, post free :—3 months, 34. 9ld.; 
6 months, 7s g ; ta months, 15s 2d, 
Published by $V. PICKERING, ar, Arundel Street, Strand, Landon, W.C, 


LA SEMAINE FRANÇAISE: a Weekly- 
Newspaper and Review in the French Language. Politics, Literature, 
Scionce, Ast, Varieties, Notes. Price 3¢., h booksellers, and at 
the railway bookstalls Office, 37, Southampton Street Strand, W.C. 

LA SEMAINE FRANÇAISE; Journal Française pour 
F Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplatte par la poste, aid-, en tumbres poste Aos 
ment franco poste—an an, 158. 2d.; six MOIS, 73. 7d. Prix 3d., chez 

ibe librares et aux gares das chamins de fer, On s’abonne aux 
bureaux, 37, Southampton Street, Strand Londres, W.C. | 

LA SEMAINE F ÇAISE.—“ ‘La Semaige Fran- 

çaise’ has been brought out in London for the benefit of those English 

readers who may wih to study contemporary French from all points of 
view, instead of confining their reading to one particular Galle pem.. 





The representative o: 





It certainly merits success.” —Graskic. 
LA SEMAINE FRANCAISE—“ The numbers before 
us are full of good things... . . It will be far better for most than apy 


| We are much pleased 
ighly valued in all those 
many households where French is cult@ated. 17 printing is very we | 


© done,”—Qusen. ee 
ei Teri or Supecrirrion:— ee a& 
° Three months see me m m m BIO 
w 77 


aP.0.0. cane T. Sranewick, at King Street, Cieni Garden, W.C. 
Publishing Office, 37, Southampton Street, Strand, W.C. 
DIAMONDS AND THER PRECIQU! 
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Fust published, in medium 8vo, price 18s., Voh L. 


A TEXT-BOOK OF THE. .’ p 


PHYSIOLOGICAL CHEMISTRY OF THE ANIMAL -BODY 


INCLUDING 


AN ACCOUNT OF THE CHEMICAL CHANGES OCÇURRING: IN DISEASE. m 
e ° e e 
By ARTHUR GAMGEE, M.D, F.R.S, -À 
a e Professor of Physiology in Owens College, Manchester: ° 


. eLQNDON : MACMILLAN AND CO. 


This work, of which the first volume is now published, and of which the second and concluding volume will be published in 
1881, aims at giving a more complete account of the present state of physiological and pathological chemistry than is to be found 
in any of the existing text-books. The special features of the work are the folowing — . 

Hist, — Physiological Chemi is treated of from the points of view of the physiologist and physician rather than frorf that of 
the pure chemist, although no chemical fact and even no chemical speculation is omitted which appears to throw any light upon a 
Diological question, The classification adopted is, however, based upon physiological and pathological rather than chemical 
considerations. e 

Secondly,—It has been sought to combine a thoroughly systematic treatment of each subject with a full description of those method 
of research which have in the past proved of the greatest value to the investigator. In the pursuit of this aim, detailed accounts are 
given of methods which have, in many cases, hitherto been only incidentally referred to by the systematic writer. It seemed the 
most important to do this in a work intended for the scientific worker, anxious not merely to learn what had been alreagy acquired 
to science, but wishful himself to extend ha boundaries, Methods of analysis are described with great care, so as to render the work 
a trustworthy laboratary guide for the student of physiological chemistry and the practical physician. 

Thirdly,—The history of each subject treated of is dwelt upon with great thoroughness, a detailed avcétint of all epoch-making 

“researches being given, and the fall titles of nearly all papers quoted being given. 

Fourthly. -The work is oy illustrated, the illustrations being in many cases original, $ 

Fifthly.—Whereas in the fost volume the chemical composition of and the chemical processes connected with the elementary 
tissues of the organism are mainly dwelt upon, the second volume will deal with the chemie history of the complex animal 
processes, 








To be completed in Six Monthly Parts, price tos. 6d. each. 
Subseribers ordermg and paying before October 1st will be supplied with the Six Parts as issued for £2 8s. 
. 


PART I. WILL BE READY ON OCTOBER 1. 


A MANUAL OF THE INFUSORIA: 


INCLUDING A’DESCRIPTION OF ALL KNOWN 
FLAGELLATE, CILIATE, AND TENTACULIFEROUS PROTOZOA, 
BRITISH AND FOREIGN, 
AND AN ACCOUNT OF THE ORGANISATION AND AFFINITIES OF THE SPONGES. 


By W. SAVILLE KENT, F.L.S., F.Z.S., F.R.M.S. 


This important work, the result of many years’ careful labour and investigation on the part of the author, will, it is hoped, heet 
a want which has long existed among microscopists. .It will consist of a volume of text extending to about 800 pages super royal 
8v@, and an atlas of 48 plates containing upwards of 2,000 figures, 


° London: DAVID BOGUE, 3, St. Martin’s Place, W.C, 


In fcap. 8vo, price 3s. 


6d. 
SOUND: ELEMENTARY LESSONS ON. 


By Dr. W. H. STONE, Lecturer on Physics at St. Thomas's Hespital 
uth numerous Illustrations, A 

“This ia, a excelent Tuttia textbook; well adapted aed peace ole the 
> ; Science an lasses, but of considerable value to those who desire 
e- london: E & FN. SPON, 46, Charing Cross, to do something more than cram. The student of acoustics will find ta 
Seg EE a RI AERTS EE very acceptable help, and 2 stepping-stone to the more elaborate works on 
PROF. HEER’S PRIMEVAL WORLD of | thesabject, whia the musician mill End in ts pages information which may 


r pages 
SWITZERLAND, with Geological Map and s6o Illustrations, edited | be of great Sagas E 
by Janes Huywoop, M.A., F. S. Ins vob., 8yo. Price 16s, s MACMILLAN & co., LONDON. 


London: LONGMANS & CO. S COLLECTION OF MINERALS. 


Demy 4to, Cloth, with 18 Plates, price £2 ss. 


° AURORZ:: their Characters and Spectra, 
By J RAND CAPRON, F.R.A S. , 
Part I.—THE AURORA AND ITS CHARACTERS, 
Part I.—THE SPECTRUM OF THE AURORA. 





KIRBES’ PHYSIOLOGY. 


On O@TOBER roth. 
® Tenth Edition,@Regised, with 490 Illustrations, post 8vo, 143, e 
KIRKES’ HANDBOOK of PHYSIOLOGY.. 
$ By W. MORRANT a PERG fe er oa Fhysiology and 
Assistant to St o ospital, to the 
Evelina Hospita#for Sick rS AE e eer A 
‘The Chaptes on the Chemical Composition of the Human has been 
in great aE TENEN, and the text has been much emia ton 


e Birnie Chose Chapters on the Blood Circulation, Respiration, Diete 


rvoe System, 
About 60 new @llusfrations have been added. ° 
$ JOHN MURRAY, Albemarle Street. 
° ® eee 
e e 
. z e . ® 
3 © e 
= a 


Sot, ® 
MR, BRYCE-WRIGHT has for Sale one of the finest Col- 
lections of Minerals ever offered to the public. It consists of 
bout 5,000 Specifhens, each being a marvel of crystallisation, 
ea includes nearly every rare species known. It has occupied 
im its formation the undivided attention of a gentleman for 
freen years, Size, 1} to 2 inches square. For further particu- 
lars and to view apply to e - 
BRYCE-WRIGHT, ° 
Mineralogist and Expert in Gems and Precious Stones, 
go, GREAT RUSSELL STREET, LQNDON, W.C. 


on a . 


s 
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SUBSCRIPTIONS* TO NATURE Aow ready; post quarto; clothigilty e74 pages. Pris 16s; ° 
Yearly . . $9. 1 1 es 285, LIGHTNING ` 
® Half-yearly . Pa beck . 6d. - à 
E a CONDUCTORS: 

e To the Çoldhies, United States, the Continent, and THEIR 


all as Tishaa the Postal Union :— HISTORY, NATURE, AND MODE OF APPLICATION, e 


ly . 2 « se >» « 308. 64 By RICHARD ANDERSON, F.CS., F G.S., 
` Malfyearl ¢ iss. 6d. Member of the Sonety of Telegraph Engineers , Assoc. Inst, CE, 
Aly Te aial a ah ie & Rs, ° With numerous Illustrations. 
E I he a ey i “The book is one to be commended to the builders of, or dwellers in, loft 
. Offtce: 29, Beglford Street? Strand. houses, to the deans of our wathed ests, to the parsons of churches with lo z 


spires or towers, and to all owners, constructors, or occupiers of b 
which, from their height or situation, are exposed to danger from lightning," 
— The A thenennt 3 eo 
“ The book iy clearly and sensibly wriften, and sufficiently Ilustrated, and 


s ADAM HILGER, 
Scientific Instrument Maker to the Royal Observatories 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, Potsdam, &¢., &¢. 

192, TOTTENHAM COURT ROAD, LONDON. 
Rotatory Polansation Spectroscopes of Great Dispersion, as described by 
Prof. P, G Tait in ATURE, vol. xxii. p. 360, are made at price £10 ros. 
The Meteorological Pocket Spectroscope of Prof. Piazxi myth, £a 
Rutherford’s G are Mounted on Mr. Norman Lockyer’s at 
Sem. gas to Brice List 6 Penny Stamps. 


SECOND EDITIO N, 
GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 43. yd. POST FREE. 


A CATALOGUE @F CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodents. 
Most Complete and Cheapest Last of Apparatus, 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.G 


~ g, 0. TISLEY & Oo, 


talking about,”— 3 
Londo Es& F. N. SPON, 46 Channg Cross. 
New York: 446, Broome Street. 1880. 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMPS. 
55 SIDMOUTH STREET, LONDON, W.C. 


THOMAS D. RUSSELL’S 

NATURAL HISTORY STORES, 

48, ESSEX STREET, STRAND, W.C. ; 
Students and others aro invited to inspect the Collections of British and” 
Foreign Shells, Corals, Zoophy Annelids, Crustacea, Echinoderms, 
Minerals, Fossils, Rock Specimens, c Objects, &c. 

Cabmets, Geologiat’s ers, Glass Boxes, Card ‘Tra: 
Tablets, Glass Slips, Micro- Thin Glass, Canada Marine Glue, 
other requisites for the Geologist and Microscopist. 

Catalogues Post Free. 














the rst of every Month. 


On 
TRIMEN’S JOURNAL OF BOTANY, 





BRITISH AND FOREIGN. 
OPTICIANS, New Seios, Edited by Juncus Barren, F.LS. British Museum, y 
NTENTS.—Original =. an 
172, BRO ee ON p OAD, S.W. | nsina Books and Memoirs —Arncles n Journals, Botanical: News. 
Close Kensington Museum Proceedings ti 
í jas i Price 1s. 3d. Subscription for Ona Year, payable in advance, rar. 
THE PHONEIDOSCOPE London: WEST, NEWMAN, & CO., 44, Hatton Garden, E.C. 
An Instrument for Observing the Colour- of Liquid Films under the 


action of Sonorous Vibrations. 
n of the and Mo 
Being a visible demonstration < Vibatory lecular Motion of a 
‘The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ros. 6d. 
e MANUFACTURED AMD SOLD WHOLESALE AND RETAIL BY 
8. C. TISLEY & CO., 1723, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY, AN Materials supplied for experi- 
amen 


MICROSCOPES and 
BALANCES as made by 
W. STONE, 

44, Gloucester Street, Holborn 
(Late Maker to an eminent firm), are the 
best and cheapest, Try his 35s, Box 
BALANCE, warranted to turn to ONE- 


TWENTIETH OF A GRAIN: oros. 
Mi Price List of Balances 
Price Lists of Electrical and Acoustic Apparatus, with Drawings ana Uiiustrated) post free, e 
Description af the Har monograph, Post Fret, 2d. 


’ GOLD MEDAL, 
NOTICE OF REMOVAL. FRYS PARIS EXHIBITION. 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS 


73, FARRINGDON ST., LONDON 


(Lart or 3, St. BRIDE ST., AND 2, Foster LANE), 
HOW'S STUDENT’S MICROSCOPE. HOW’S MICROSCOPE LAMP, 
Rock Sections and other (@bj for the Microscope. 


EAGLE INSURANCE COMPANY, 
e 79, PALL MALL. 
' For Lives ONLY. ESTABLISHED 1807. 
è Accumulated Funds see sme ore sse see ume co oee 3045842 
n Supocribed Capital of more than se. see see mo ÁI, 500,000 
Reports, Prospectuses, and Forma may be had at tho Office, or from any 
of the Company's Agat, post fres, 
EORGK HUMPHREYS. Achiary and Secretary.e 
. ELECTRICAL and SCIENTIFIC APPA- 
RATUS —Telephone Transmitters, Coils, and Carbons, Inductin 
Coils, and New Pattern Vacuum Tubes. Electric Bells and Indicators 
of improved Style.” Constant Mangangse Batteries Magnots, Wire 
Carbong, and materials, Microscopic, Photographic, and Optica 
Mai Complete IN@strated Electric List, Two Stamps. 
+ Sore MAKERS or Anperson’s PATENT BATTERIES. 
DALE & CRAMPTON, Manufacturing Electricians, 4, Little Britain, 








there is no nicer 

sat yor peers EA TRAG T 
edited by Dr. Hassall. g 

J. 8. FRY & SONS, Bristol and London. 


DOLŁLLOND, ° 


1, Ludgate Hill, St, Panl’s Churchyard, 
ESTABLISHED 1750. 
Manufacturer of Astronomical and Terrestrial 
TELESCOPES. 
THE “EDUCATIONAL” ASTR YOMICAL 
TELESCOPE, s 
With 34inch clear apertyre. Complete, 47 x78. 6a. 
N.B.—These T&lescopes have been introduced to meet the 
wants of those wishing to purchase Instrumerfs of excellent 


quality optically, while the exterior is sound and good, wih- 
out the cost of high fish, ê . 


The New Short-lengt® Mercurial Baxpmet# and Thermo- S 





meter combined, pace rss., particulars of which will be 
e Logdon, EC: .  zentpost freon eppycation. 
¥ ee s e 
e é . e ° 
. . 
e * ee A is e 3 e P , s >i -+ 
. @ Pe ° ° e . 


is the work of a ctical man who thoroughly understands what he is * 
The Academy e 


COCO In Packets and Tins, Pure * 
Cocoa only, with the super. 
A Gums oll extracted. 
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e 
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.* FLETGHER'S PERFECTED SOLID FLAME GAS COOKING AND- HEATING BURNER, 
[PATENTED AUGUST, 1880.1 


> The only perfect Burner for Cuoking, Boiling, and Dirty Laboratory ! ORIGINAL SOLID l (d 

a Work. Free from Smell, the most powerful Burner kn@wn, and not Frag BURNER, Pj fai 
damaged by | with Gauze, 45.5; 
the roughest ' cr Nickel Plaied, g 


a dii. : NATURE . LSe 16, 1880 




















































= dirtest work + 5s 
* Burner — 
is a valuable Two Patterns 
- improvement kepi in Stock. 
on Fletcher’s — 
well - known | All these Burners 
Solid Flame | are the sams 
Burner, of | power, will 
which Thou- | with ease e 
sands are in | bolan Egg, cook 
e daily use. | a Chop, la 
o The Gaurois | Kettle, or mele 4etyas 
done away | half a hundred- 
with and re- | weight of Lead n an Iron Pot They will boil half a gallon of Water in a 
laced by a Elat eee Kettle in Sur Minutes, and work equally well with Aur, Gas, cr 
Ose er- 
COOKING BURNER : RENET N in preparation: an Attachment to the above, making æ first-rate Gas Fire, 
P per, which Complete Illustrated List, Price 3%, of Gas F ces for Crucibles, Mufes, 
can be taken | Ladles, Porcelain Painting, &c. ; Hot and d Blast B Blowpjpes; 
off and Cleaned when Choked with Dirt The Stand is Broad a and Fom, | Hand, and Automatic Blowers, In t Moulds, Sor with Reprot if Me 
supporting Large or Small Vessels safely and steadily Fletcher’s Lecture to the Society of Arts On the Appheation of Gaseous 
PRICE, Japaned, 6s, 6d.; Nickel-Plated, 8s, 6d. eC ee eee 
THOS. FLETCHER, 4 & 6, Museum Street, Warrington. 
PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 
New List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Hire. Post fg. 
Complete Sets of Physical Apparatus for Science Pamen an and all the Physical Text-books in use in Schools and Colleges. 
Schools cupplied with A Sparno Scene an dart Depart ts’ Requirements in the Sections of Light, Heat, Souf® and Electri 
Ols su wi sas cience an en ts t, 
7 Electric Signals tor Houses, Hotele, 2, Colliery Signals, Lightning Coston Gomes and other Patent Telephones ae 
EDWARD PATERSON, 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 
76, LITTLE BRITAIN, E.C., LONDON. STEAM WORKS—GRAY’S INN ROAD. 
© Maustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. Ditto, Electric Signals, Part 2, post free, 6 Stamper, 
. l W. LADD & CO, 
SCIENTIFIC INSTRUMENT MANUFACTURERS, .. 
(By Appointment to the Royal Institution of Great Britain), 
II AND 12, BEAK STREET, REGENT STREET, W. 
IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates, Immediately available in any condition of the atmosphere. 
LADD’S DYNAMO-AAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use. 
Physical Apparatus of every Description. 
ILLUSTRATED CATALOGUE, SIXPENCE. 
ain ° 
STRUCTURAL BOTANY; Or, Organography on the 
Basis of Morphology. By Professor ASA GRAY, LL.D. With a Glossary of Botanical Terms 
e and numerous Illustrations. 8vo. tos. 62. i 
è 7 MACMILLAN AND CO., LONDON. 
New Volume of “ Nature Series.” 
*"DEGENERATIQN: A Chapter in DARWINISM. 
z By Professor E. RAY LAN KESTER, F.R.S. A Crown 8vo, 2s. 64. 
ó . MACMILLAN AND CO,, LONDON. 
e To be published early in October 8yo. 
STUDIES on FERMENTATION. The THE, SCIOPTICON 
Diseases of Beer: their Caus@s and the Means of Preventigg them. CATALOGUES FREE, 
By L. PASTEUR. A Translation of ‘‘ Etudes sur la Bière,” with —* 
Notes, Illustrations, &. By F. Faurener and D. C. Ross, B.A. THE SCIOPTICON COMPANY, 
° . MACMILLAN & CO., LONDON 
%57, s 
GREAT 





X PORTLAND 
STREET, ~ 


LONDON W. 


1s È Gwin Cr Cure for all Disordera of the LIVER, &TOMAGH 

AND BOWER. ê Great BPRIFIER of the BLOOQ; a 

Powerful Inwfkorator of jhe System, in cases of WHAKNESE 

AND DEBILITY, ai %& uvequslied in Female Compleints 
« é- . 
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MANUALS FOR STUDENTS. ` 


INORGANIC CHEMISTRY. By Professors ROSCOE and SCHORLEMMER. Vol. I—Non- * 
METALLIC ELEMENTS, 21s, Vol. I.—METALS, 2 Parts. 18s. ea 


GEGENBAUR’S GOMPARATIVE ANATOMY. A Translation by F. J. BELL. Revised, 
gk by Prof. RAY LANKESTER, [Ilustrated. 8vo. 21s. 
cial r9 OF | PHYSIGLOGY. By MICHAEL Foster, M.D., F.R.S. ` Illustrated. 


A TREATISE OF EMBRYOLOGY. By F. M. BALFOUR, F.R.S. eee 8vo. 
Yol [Vol. FE, in th@bress, 
A TEXT-BOOK OF PHYSIOLOGICAL CHEMISTRY. By Prof. sear GAMGEE, * 
RS. Ilustrated, 8vo, Vol, 2. rast Fee 
ELEMENTARY PRACTICAL PHYSIOLOGY. By MICHAEL FOSTER, MD 
J. N, LANGLEY, B.A. Crown 8vo. 6s. 
THE STUMENT'S FLORA OF THE BRITISH ISLANDS. By Sir J. D. HOOKER, 
K.C.S$.1, F.R.S. Globe 8vo. 10s. 6d. 
PHYSTOGRAPHY: an Introduction to the Study of Nature. By Prof. HUXLEY, F.R.S. 
With Llustrations. Crown 8vo. New and Cheaper Edition. 6s. [Fest read 
ELEMENTARY BIOLOGY. By Prof. HUXLEY, F.R.S. assisted by H. N.*MARTIN, MB. 
D.Sc. Crown 8yo. 6s. 
THE PRINCIPLES OF SCIENCE. A Treatise on a Logig and Scientific Method. By Prof. 
W. STANLEY JEVONS, LL.D., F.R.S. Crown 8vo. 12s. 
MANUAL OF P LITICAL ECONOMY. By Prof. FAWCETT, M.P. Crown 8vo. 12s. 6a. 


ECEMENTARY SCIENCE. ~- 


ASTRONOMY. By J, N. LOCKYER, F.R.S. With Illustrations, 5s. 6d.—Questions, Is. 6d. 
BOTANY. By Prof. OLIVER, ERS., F.L.S. With Illustrations, 45. 6d. 
CHEMISTRY. By Prof. Roscor, F.R.S. With Illustrations, 4s. 6d. 
CHEMICAL PROBLEMS ADAPTED TO THE SAME. By Prof. "THORPE, With KEY, 2s. 
CHEMISTRY. Oyen College Junior Course of Practical Chemistry. By F. JONES. Preface 
Prof. ROSCOE. 2s. 6d. 
QUESTIONS ON CHEMISTRY. By FRANCIS JONES. 18mo, 3s. 
LOGIC, DEDUCTIVE AND INDUCTIVE. By Prof. Jevons, E.R.S. 3s. 6d. 
PHYSIOLOGY. By Prof. HUXLEY, F.R.S. With Illustrations, 4s. 6¢—Questions, 1s. 6d, 
POLITICAL ECONOMY FOR BEGINNERS. By M. G. FAwcETT. With Questions. 2s. 6d. 
PHYSICS. By Prof. B. STEWART, F.R.S. With Illustrations. 4s. 6d. 
NATURAL PHILOSOPHY FOR BEGINNERS. By I. TODHUNTER, M.A., pres Part I.— 
PROPERTIES OF SOLID AND FLUID Bopizs. 3s. 6¢, Part IJ.—Sounp, LIGHT, AND "Hear. 


35. 6d. 
PHYSICAL GEOGRAPHY. By Prof A. Guixi, FERS. With Illustrations, 4s. 6d— 


Questi 
CLASS- BOOK oF GEOGRAPHY. By C. B. CLARKE, M.A., F.R.G.S. With Maps. 3s. e 
SOUND: an Elementary Treatise on. By Dr. W. H. STONE. Illustrated. 35. 6d. è 


‘SCIENCE PRIMERS. : 


UNDER THE JOINT EDITORSHIP OF 
Professors HUXLEY, ROSCOE, AND BALFOUR STEWART., « 


18mo, illustrated, 1s. each. 


INTRODUCTORY. by Prof. HUXLEY, F.R.S. 

CHEMISTRY. By Prof. ROSCOE, ERS. With Questions. 
PHYSICS. By Prof. B. STEWART, FRS. With Questions. 
PHYSIGAL GEOGRAPHY. By Prof. ve F.R.S. With Questions. 


p mmn o 


GEOLOGY. By Prof. GEIKIE, .F.R.S. . J ee r 
PHYSIOLOGY. By M. FosTER, M.D, ERS se get «Be. <n 
ASTRONOMY, By J. N. LOCKYER, FRS ° ee ee . 
BOTANY. By Sir J. D. HOOKER, K.CS.P; BRS. s exe 
LOGIC. By Prof. fevons, F.R.S. ee . 
POLITICAL ECONOMY. - By Prof JEVONS. *« - fee a ee 

E : x 7 *,* Others to follow. k 7 ` o 

ù% MACMILLAN AND COD, LONBON., 8 eos 
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SELECTIONS FROM CASSELL, PETTER, GALPIN AND ¢0.’S. 
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`- FORTHCOMING VOLUMES FOR THE SEASON: 1986-81. 
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YOUNG IRELAND: A Fragment of Irish History. By the Hon. Sir Guantes 
GAVIN DUPFY,"K.C.M.G, Demy 8vo, cloth. 168, 


A HISTORY OF MODERN EUROPE. U By C. A. Fyrre, M.A., Fellow 


of Univeisity College, Oxford. About 500 pages. Demy 8vo. 


ENGLISH LITERATURE, DICTIONARY. “OF By W. DAVENPORT ADAMS, 


heap Edition. 108.6 


PHRASE AND FABLE, DICTIONARY OF, By the Rev. De. Brewer. “New 


Cheap Edition, with the adAition of a concise Bibliography of English Literature. 3g, 6d. 


THE ‘PRAISE OF BOOKS, as Said and Sung by English Authors. By 


ORD, LL.D., F.R.H.S. 28. 6 


EUROPEAN “FERNS. Their Form, Habit, and Culture. By James BRITTEN: 


With 30 Facsimile Coloured Plates, painted from Nature by D. Buair, F.L.S. Demy 4to, cloth gilt. 21s. 


FAMILIAR GARDEN FLOWERS. First Series. By SmrLe® HmwserD, with 


40 Coloured Plates by F, E. HuLMg, F.L.S., F.S.A. 128, 6d. 


FAMILIAR. WILD FLOWERS. Second Series. By F, E. Hurmm, F.LS., 


Containing 40 full-page Coloured Plates. 12s, 6d 


FIGURE PAINTING IN WATER-COLOURS. With 16 Coloured Plates 


from Designs by BLANCHE MACARTHUR (Medallst, Royal Academy), and JEANIE MOORE (Medallist, Royal 
Academy), with Instructions by the Artists. Cloth. 7g, 6d. 


SCIENCE Fí FOR ALL. Yearly Volume for 1880, With about -350 Illustrations 
THE “COUNTRIES OF HE WORLD. Vols. IV. and V; By RoserT Brown, 


GREAT INDUSTRIES OF GREAT BRITAIN, Complete in 3 Vols. With, 


about 400 Dustrations. 7s. 6 


OUR OWN COUNTRY. “Vol II. With upwards of 200 Original Illustratigns. 


d Steel Frontispiece. 7g, 6d, 


THE “INTERNATIONAL PORTRAIT GALLERY. Vol. II. With’ 20 


Portraits in Colours, and Biographies from Authentic Sources, Demy gto. 128, 6d, 


NEW, NATURAL HISTORY. Edited by Prof. P. Martins Duncan, M.B., 


l, IV. Illustrated throughout. 9g, 


"THE MAGAZINE OF ART, Yearly Volume for 1880. With about 300 Illustra- ° 


tions by the First Artists of the Day,' and Etching for Frontispiece. Handsomely bound in cloth gilt, gilt edges. 10s. 6d. 
Ny B,—-The price of Wols. I. and II, has been raised from 7g, Bd, to 10s. 6d. each. 


HEROES OF BRITAIN IN PEACE AND WAR. By Epwin Eee With 


about 300 Original Illustrations, 2 Vols. 7s. 6d, each. 
THE SEA: its Stirring Story of Adventure, Peril, and Heroism. By F. WHYMPER, 
Complete in 4 Vols., containing upwards of 400 Original Illustrations. 783. 6d, each, 


A ‘COMPLETE CATALOGUE of CAgsgL, PETTER, GALPIR & Co: 1s PUBLICATIONS, 
° including Particulars of New and Fortheoming Works, and Desempions of Several 
Hundred Volumes, sent post- -free on application to ° 
e ‘ ‘CASSELL: RETTER, GALBIN ‘AND CO., Ludgate Hill; London: 


Printed by R. C Rs, AND ate at 7 and 8, Brei Strest Hill, Queen Victoria Street, in the of London, and d published b 
Mabn HA e €ko, 29 and 30, Bedford Stroe tp Covent Anar oapleaher Zo, z 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
“To the solid ground 


Of Nature trusts the mind which builds for aye.’—WoRDSWORTH. 
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KANG’S COLLEGE, LONDON. 
EVENING CLASSES IN EXPERIMENTAL PHYSICS. 
These Classes, which commence on the 13th of OCTOBER, are 
under the management of R. E Day, MA. Author of “ Exercises in 
Electrical Measurement,” “ Examples in Heat,” &c 
The Course for 1880-81 will treat of Heat and Statical Electricity. 
For further particulars apply to’ J. W. CUNNINGHAM, Secretary. 


ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 


ALBERT EMBANKMENT, S.E. 

The WINTER SESSION 1880-1 will commence on October 1, when an 
Introductory Aduress will be delivered by W M. Orp, M.D , Dean of the 
School, at 3 pm. ‘lwo entrance Science Scholarships of £100 and £60, 
open to Rll rst year Students, will be offered for competition in the first week 
F October e subjects of the exammation will be Chem and Physics, 
with either Botany or Zoology, at the option of Candidates. Special Classes 
are held throughout the year for the Matriculation, Preliminary, Scentific 
and rst M B. Examinations of the University of London. Af Hospetal 
Appomtments are open to Students without c Scholarships and Prizes 
to the value of over £300 are awarded at the Sessional Examinations, as also 
valuable Silver and Gold Medale. The Fees may be paid in one 








se 
sum or instalments, Special Entries may be made to Lectures or to 
Hosmtal ice, and Qualified Practitioners are admitted to Perpetual 


Attendance for a small Fee. Special arrangements are made for Students 
in ther end or subsequent years, and also for Dental Students. 


neghbourhood receive Students for 
residence and supervimon, and a register of inspected and approved lodgings 
is k@pt in the Secretary’s office. 


Prospectus and all particulars can be obtained fiom the Secretary, 
Dr Gwruspin. W.M ORD, M.D., Dean. 


ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E, MEDICAL SCHOOL. 
Two Entrance Scholarships m Natural Science, value £100 and £60 
respectively, will be awarded after an Examination, which will be held on 
October 4th, sth, and 6th The Subjects of the Examination will be 
Chemistry and Physics, with either Botany or Zoology at the option of 
Candidates he Examination will be open to all rst year Students without 
the Condition of their having first joined as Students of the Hospital. 
Full may be obtained on Application to the Secretary, Dr. 
GILLESPIE. W M. ORD, M D., Dean 


ROYAL SCHOOL OF MINES. 


DEPARTMENT OF SCIENCE AND ART. 


During the Thirheth Session 18807, hich will commence on the rst of 
OCTOBER the following COURSE ECTURES and PRACTICAL 


DEMONSTRATIONS will be given :— 
1. Chemistry, By E; Fiankland, Ph D, D C.L., PRS. 
a. Biology. By T. H. Huxley, LLD , ERS, 1 2> 
. 3. Mineralogy. | By Warington W. Smyth, M.A., F.R.S., 
4 pr. Chairman. 


joimng 
Several Medical Practitioners in the 





P 
$, Metallurgy. By W. Chandler Rob F.R.S. . 
Mechanical Drawing. By Rev. J. H. 

The Lecture Fees for Students desirous of becoming s 
in one sum, on entrancg, or two annual payments of £90, exclusive of Mo 
Laboratories. 

Tickets tqseparate Courses of Lectures dhe issued at £3 and £4 each. | 

Officers in the Queen’s ce, Her Majest Consuls, Acting Mining 
Agents and Managers may obtain Tickets at reduced prices. 

ence Teachers are also admitted to the Lectures at reduced fees. 


For particulars (frge) or form Officiel Prospectus (price 6d., by post 7d.) 
a to the Regi -, Royal School of Mines, Jermyn Street, London, 
ayy f° te ; yal Nee Se te RUDEER, Rerin 
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{All Rights are Reserved. 


BROWNING’S SPECTROSCOPES. 





The Student's Spectroscope has a prism of extremely dense glass, of very 

i ; the circle is divided, and reads with a vernier to 
; the slit is furmshed with a reflecting prism, by means of 
y spectra can be shown in the field of view at the game time. The 
instrument will divide the D hne in the Solar Spectrum, or the yellow Sodium 


lines distinctly. With a slight alteration of the ents, the mstrument 
make used for taking the ive and’ ‘ive powers of solids or | 
ni 


PRICE, COMPLETE IN CABINET, £6 10s. Od. 
illustrated Catalogue of Spectroscopes, Price Sixpence. 


JOHN BROWNING, 63, STRAND, LONDON, W.C. 


SIR JOSIAH MASON’S SCIENCE — 


COLLEGE, BIRMINGHAM. 
This COLLEGE will be OPENED on the zst of October next, with 
an INTRODUCTORY LECTURE, by Dr T. H. HUXLEY, F.R.S. 
rae CLASSES for STUDENTS will COMMENCE on Tuesday, the sth ® 
0) oper. e 
The COURSE of INSTRUCTION, as at prosent arranged, includes— 
M. L, M.A. 





MATHEMATICS s s Professor M. 

CHEMISTRY ne se se Professor W, FIREN, D.Sc. Lond, F.R S. 
PHYSICS ae see o oe Professor J. H. POYNTING, M A , B.Sy Lond 
Broocy.. s s. ns Profeasor T W. BRIDGE, M.A., Faz.S. 


The course is designed to prepare students for any pursuit in which a 
practical knowledge of science may be necessary or desirable. The instruc- 
tion will also be of such a charact as will enable students to pass the 
uisite examinations for the degr B.Sc. and D.Sc. of the Unigersity 


J ~ sion, and the arrangement of classes, 

may be obtained on application to wn, S. Allport, Curator, at the College, 

Edmund Street, Birmingham. The Prjessors a daily at xz to r20’clock 

at the College, add will be glad to con pr@vith intending Students, 

o Al? Depariments of the College a i Open ig Bgih Sexes on thetsatne 
° 


of Loni 
‘+ wT riformation as to the terms of 


acre f Lod itable for Stud: be obtaiffd at the Coll 
e ist o! gings sui tudents ma’ obtai at the 
OSIAH MASON, Foundr and Bailife 


e. J. 


` OHNSON, Chairman of Trustees. 
Birmingham, September 16, 1880. J , 


nn nt 
MATRICULATION OF THE UNIVER- 


TY OF LONDON, JANUARY, t881. 
A CLASE in all the Subjects of Examinationsvill held at Guy? 
Hospital, commencing MONDAY, Octobergxth. The Cléyis not confined 
to Studgnts of the Hospital - 
For particulars apply #0 she Dzax, Guy's Aspi, London, SE. og 


Ó ° na - 
kd 
ë e ° p 


a 


MICROSCOPIC OBJECTS 
© O: mayerfetive perfection, illustrating Histology and every branch ot 


© Catalogues post free and routs on application. 


‘ NEW EDITION, 1880, NOW READY. 


š EDMUND WHEELER, 48m. Tollington Road, Holloway, London, N. 


NATURE , 








= UNIVERSITY COLLEGE, BRISTOL, 


The next Sessien will begin on OCTOBER nh i 16h The College 
supplies for persons of oither sex, above th e ordina: ool age, the means 
A arta and Literature. 

© Chemical Laboritory is open daily from ten to five. Arrangements 
ah been made by which Students in the Engineenng Department can 
spend ghe six summer months as Pupils with various Eng.neering Firms ın 
and né®& Bristol. Information wah regard to the lodging of Students will 


continuing their studies in Science, Languages, 


be given by the Principal, on application through the Secretary. 
F or Prospectus and further i ormatig n apply to 


e EDWARD STOGK, M.R.C.S, Secretary. 





OWENS COLLEGE, MANCHESTER. 


Principal—J. G. Gregnwoop, LL.D. 


Dean of the Medical School—Prof. Gaucnu, M.D., F.R.S. 


WINTER SESSION, 
Physiology and Histology.—-Arthur Gamgee, M.D, F. 


R.S. 
Anatomy, Desemptiveeand Practical.—Mornson ‘Watson, M. D., F.RS.E. š 


Comparative Anatomy —A Miles aoe MA, 
Chemistry —Henry IL. Roscoe, LL D , F.R. S. 

Organic Chemistry.—C. Schorlemmer, "PRS. 

Clinecal Medicine.—Willam Roberts, M. D., F.R S. 

Principles and Practice of Medicine. —J. E. "Morgan, M D., M.A. 
Surgery —Edward Lund, F.R.C S. 

Practice! Surgery — 


General Pathology and Morbid Anatomy. [Hory Ream n, M D 


°. to the Royal 
SUMMER SESSION. 


Practical Physiology and Histology.—Arthur Gamgee, M.D., F.R, 
Midwifery and iseues of Women and Children.—J “John ‘I Thorirn, 


Materia Medica and Therapeutics. ; Alexander Somers, M ae CS. 


4 Damel John eee D. 
mri and Public Health —Arthur Ransome, M D., 
M src ec  Cnariea J Culliogworth, MREE. & 5S. 
. ester Mor d Sto a ae Dreschfeld, MLD. 
Ophthalmology —David D. 
Practical Chemistry. ~ Henry %. Roscoe, LL.D., F.R.S. 
B tany —W. C Williamson, F R.S. 





e i Alexander Fraser, M.B. 
‘Demonstrators in Anatomy. {7 Macdonald Brown, M.B. 


Demonstrator and Assistant Lecturer in Biology.—Marcus M. Hartog, 


M.A, BSc 


The Lectures in Anatomy, Physiology, and Chemistry are recognised by 
ok and attendance upon any'two of these Courses 
for Six Months will copii a as one of the Winter Sessions required by the 


the Universty of Edinburg: 


University for the M.B degree 
The next Session will commence on the rst OCTOBER. 


may be obtained from Mr. CornisH and other Bocksellers 


Prospectuses 
in Manchester, and by application to the Registrar. 


‘ J. HOLME NICHOLSON, Registrar. 


d, M D. 
Hospital Instruction —The Physicians to the at Infirmary, ‘the Surgeons 
Infirmary. 





Ad FIRTH COLLEGE, SHEFFIELD. 


SESSION 1880-8:. 


@ Day Lectures and Classes begin 
Evening Lectures and Classes on MONDA 


ctober 11 


There is a good Chemical Laboratory, with Yes ae and appliances of the 


u moer approved kind. 


n Biolay, by Kev. W. H. Dalinger, P E Spa s o OTe of 
py 


W. H. Dallnger, F R S 
Il particulars on application to the REGISTRAR, 


Leggen on Biolo 





TPE OWENS COLLEGE, 


MANCHESTER. 


‘The COLLEGE SESSION, aoa will begin in the Medical Dtpartment 
on FRIDAY, the rst October ; in the Arts, Science, and Law Departmant 
on TUESDAY, the sth tober, and in the Evening Classes D epartment 


on MONDAY, the rzth O 


Candidates for admission ae ot be under r4 years of age, and in the 
° E required to pass a Pig- 
it Aoa sacs in thmetic, ad Elementary Lat n. 
Nor for pe of these Departments, and may be 


. Artstind Science Depagmgnt poseu under 16 will 


site anes to the R: A 
e Fuller d ison of Instructicn, Fees, Schofarship: 
Exhibitions, Qe wi nee a in the Calendar, which may be obtain 
arly in Septgmber (price » post free 3s. 6d.) from Mr, CORNISH, 33° 
illy, aade tba Booksellers in Manchester, and from Mesars. Mac 
AR 
® diet A the Evening Cag may now be obtained from Mr. 
pest 7 
@ J. HOLME NICHOLSON, Region. 
e Se è 
A *, A à e e 
a e e bd 
e e è 


on WEDNESDAY, October 6th. 


[ Sept. 23, 1880 
LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, NATURALIS’ and MICROSCOPISTS” 
STUDIO, 17, ANN BET, BIRMINGRAM®? 


T. B. has last week sent to his subscribers specimens of the Infuxorien, 
Nassula ornata, with drawing and_ description. Me has also sent out 
Pedicellina cernua, Lacinularia sociBlis, Song tila Panes, Alcpone¥ia 

a, Fredericetla sultana. &e. 
eekly announcements will be madg i in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, “fout tr free, 
Twenty-six Tubes ix cowrie o Six Months for Sihscriggion of Pig Th 
Price List of Specimens on application, with stamped addressed cavelepeg 

Porcfollo of Drawings, No. 3, One Shilling. 


THE MIDDLESEX HOSPITAL. 


The WINTER SESSION will cpen on MONDAY, Cctcter 4th, bas 
the Distnbution of Prizes in the new Lecture Theatre. H R.H. ‘The 
Duke of Cambricge is expected to preside on the cccasion ‘lhe Medical 
School, which is nuw be.ng considerably enlarged, provides the most com- 

lete means for the education of Students preparing? for the University of 

ondon, the Colleges of Physicians and Surge ns, and the cther Licensing 


Bodies, Entrance Scholarships of the annual value of £as tndeszo0 per 
annum, tenable for two years, will be competed for on Octcber rst and and. 

Further mformation may be obtained from the Dean or the Resdent 
Medical Officer at the Hospital. ANDREW OMARK, Dean. 


Rev. W. TUCKWELL, late Head Master of 
Taunton College School, and Fellow of New College, Oaford, takes a 
FEW BOYS AS PUPILS, Preparation fir the Civil Service and the 
Bal and Cambridge Certificate —Address, Stockton Rectory; near 

ug 


THE VICTORIA UNJVERSITY. 
THE OWENS COLLEGE, MANCHESTER. 

A PROSPECTUS, contauning information on the Course of Instruction, 
Fees, Scholarshi bitions, &c., may be obtained on application to the 
Registrar. The ‘eda will be published early in Septem 

J. HOLME NICHOLSON, Registrar gro tem. 


EVENING SCIENCE LECTURES.—Mr. 

F WILSON, F C5., M.S T.E (Demonstrator of Practical Physics 

uth Kensington), will commence a Course of about aty Lectures 

on Electricity, 3 etism, Light, Heat, and Sound, in the Theatre of 

the Birkbeck Tactitaticn, Souchamutea | ‘Buildings, W.C , cn FRIDAY, 

October 8th, at 8 o'clock , to be continued cn succeeding Fridays, at 

the same hour, and terminating with the Government Esaminations in 

May. Fee for the Course, 8s. For detailed syllabus, particulars of 
special prizes, &c., apply to the Librarian, 


PHOTOGRAPHY. 


A Course of Instruction in Theoretical and Practical Photography by Ms. 
JOHN M. THOMSON, F R.S.E, in connection with the BERS College 
Apphed Science Department, will commence in OCTOBER, and be 
continued during the Session on Mondays, fromf 1r.15 to 11% Extra 
Instruction will also be given by special arrangement. 


CHEMISTRY. ° 


f Lectures on organic ani and „organic Chemistry will be iven 
ue Mr. i TOHN M. THOMSON, F.R „1n connection with the g’s 
ll Evening Class Department fom OCTOBER till EASTER, on 
ys and Thursdays, from 7 to 8 p. A Class in Practical Chemistry 
Mee be baila i cadays, from 7 10 9 pat 
For particulars apply to the SzcraTary, Kife’s College, Strand, y oe 























ROYAL POLYTECHNIC. CLASSES for 


the preparation of Students for University Examunoations, under the 
direcion of EDWARD B. AVELING, D Gen F.L.S, London Unt 
versity Matriculation, rst and end B Sc., Prelimm Scleoufic M.B., 
Botany, Phymology, Chemistry. All the ' ork practkal. 


THE YORKSHIRE COLLEGE. 
The SEVENTH SESSION opens October sth, 1880 


DAY heat pee in Mathematics, Experimental "Physics (Lectures and 
Laboratory), C (Lectures and Laboratory), Geology, and jenera 





lology, Zool d Co sa iney Paan p cial ii oni 

ology, ogy Sa mparative om: Ys ec ca. 
Engineering, Geometrical and Mechanical Dawns cs, Ancient and. 
Modem Hasto , English, Language and napa Mental and Moral 
Science, F: Geknan, Onen Languages, Textile Industnes and 


ECT URES AND ear oa FOR OCCASTONAL ST UDENTS in 

y r mis ology, Pra ology, Ancient an 
E h Literature, E aaah History, French and German Literature, and 
Textile Industries. : 

EVENING LECTURES AND aca a in Mathematics, Chemistry, 
Geology, Zoology, Botany, E nginee mnp Datin ı Greek, , Roman History, 
Political Economy, French, and Textile ndustries. 

Calendar now ready (15 . : by post Is. fede Prospectus free on sreleanen 
to the SECRETARY, Coc idge Stiect, Lec a 


s = 


Sept. 239 1880], ° 





MINERALOGY AND GEOLOGY. 
FINE SPECIMENS OF THE NEW MINERAL 
* ONTARIOLITE, METRORIC STONE, Waconda; 
` METEORIC IRON, Estherville ; 
VERY BRILLIANT CRYSTALS OF RUTILE, 
America; 
CRYBTALLISED EUXENITE, Norway; 
S ALS OF EMERALD, Mexico ; 
FINE POLISHED SLABS OF MICROLINE AND 
e e e LABRĄDORITE. ° 


e COLLECTIONS FOR STUDENTS, from £a as 
.. COLLECTIONS FOR BEGINNERS, from 4s. 
o BLOWPIPE CASES AND APPARATUS. 


PRIVATE LESSONS AND EVENING CLASSES. 
Catalogues free. 
SAMUEL HENSON, 
277 (Late 1134), STRAND, LONDON, W.C. 


Mr, HENSON’ S eisual Course of EVENING LECTURES 
will commence First Week m OCTOBER. 


50 ROCKS, 50 FOSSILS. 50 MINERALS, 
NEATLY ARRANGED IN A 
DEAL CABI ET, STAINED AND POLISHED, LOCK AND KEY. 
ACH SPECIMEN LABELLED AND CATALOGUED. 
Price complete, £1 108. 


THE ROCKS illustrate the Order and Range of Deposition, &c. 
Gane FOSSILS are representative of the Genera found in the most 


tant D 
ERALS are selected for their Lnown uses in the Arts and 
, and are extremely characteristic. 


Names and Localities guaranteed, 


THOMAS J. BOWNING, Geologist, &c., 
38, WHISKIN STREET, LONDON, EC. 
` Catalogues Free. 


“NASSULA ELEGANS.” 

These active httle Infusoma will be readily recognised with the pocket 
lens, swimming about the tube. Pritchard describes them as “‘ovate or 
globular, depressed, of a brownish-green colour, variegated with numerous 
violet vesicles, The animalcule swims backward and forward, turning upon 
its longitudinal axis The mouth is easily perceived by the currents when 
indigo 1 mixed with the water; it has a circlet containing twenty-six little 
wands of teeth, which can voluntarıl diverge or converge antenorly. They 
are found in stagnant water, especially where Conferyæ and Oscillatorim are 
present Only trarsverse self-division has been observed.” 

Mr Levick, vice-president of our local society, has favoured me with the 
specimens I send. 

THOS: BOLTON, 17, Ann Steet, Birmingham. 

Sept. 17th, 1880. 


FIRST-CLASS AND THIRD-CLASS , 


° AWARDS 
AT SYDNEY EXHIBITION 
EOR COLLECTIONS FOR TEACHERS AND STUDENTS, OF 
MINERALS, FOSSILS, AND ROCKS 
Used with success s py all Geological Science Teachers in the United King- 
e dom. Single Specumens, Hammers, and all requisites, of 
JAMES R. GREGORY, 

Geologists’ Repository and Museum, 88, Charlotte Street, Fitzroy Square 
Ney Lists of Collections, Apparatus, Rock Sections, Gc., post free. 
GEOLOGY ‘AND MINERALOGY. 
JOEN TYM has ready for Sale, at law prices, Educational Collections 
o Rocks, and Minerals, spec ged to illustrate the text- 


books of t Golon Bonne ‘Cellins, ja vica. E Skertchley Dana, Page, 
Jukes, ea, Series of eos for Soli School and College Museums are 


supplied at very reaso Spee prices. Catalogues post free 
Postal Atidress —CASTLETON, vis SH EFFIELD. 


THOMAS D. RUSSELL'S 
NATURAL HISTQRY STORES, 














48, ESSEX STREET, STRAND, WC. 
Students and others invited to inspect the Collections of British and 
Foreign Shells cas Zoophy: Annelids, earings Echinoderms, 
Minerals, Fossils, R a Objects, &e. 


Boxes, Card Trays 
Marine Glue, mni 


orit and Ml Fret. e 


PROFESSOR TNN S LECTURES 
. on MINERALOGY, panel GEOLOGY and the ARTS, at 
College. Two Courses are given: one on Saturda 
` oae ra asd the mher an The y Sens fom t08. The 
Public ated on ying the e: oneee 
SA £ Qetober 


a trey at Bese The 
illustrated ia a a hia re ens, chiefly from his Private Cal- 


tins 
Sagonct Eeron ee to aind Public Lectures can have Private 
in ke re and Geology of Prof. Tennant at his 

i, 2 faci 149, d, W 





They ara 


Srem, 75 for Lesson of One Hour. 


NATURE ° 





FOSSILS AND IMPLEMENTS. 


MR. BRAUN, lately arrived from America, wishes to inform Pandpals é 
of Museums, Colleges, Schools, Societes, and the Public in general, that ho @ 
has now on Exhibition and for Sale at 8, Silver Street (Bury Piage), near 
British Museum, antl 30th September, a Collection of ificest preserved 
Fosails, Crinoids and others, representing the Sudunan, Devoman, Carboni- ‘* 
ferous, Cretaceous, and Tertiary formations, exclusively of America. e 

Also a very fine Collection of Indian and Mound Builders’ Relics of è 
North American origin. e 


AGRICULTURAL CHEMISTRY.—Mr. F, 


J. LLOYD, F.C.S, Assistant isthe Laboratory of the al Agri 
Society, can receive a few Pupuls for Private jeden in Genet 
and Agricultural Chemistry.—Apply 82, Greenwood Road, 


THIN GLASS FOR MICROSCOPIC 
MOUNTING, of bost-auality © Cde Pare, per ounce; Squares, * 





as. od. ; post d. extra ; Tips, gx. por gross: ako e 
er Moun! Ricca acd Glens re Snie, 5r Dor grott i, HAS, 
PETIT, r51, Street, Stoke Nemuna N N. 





NORTH BRITISH AGRICULTURIST 


. isthe beg fan sg we Journal in Scotland, and circulates extensively 
Propnetors, Factors, Farmers, Farm-bailiffs, and others 


vening 
and Insh Markets of the week, besides T 


on the day of publication. 
Th Department is edited ae one of the leading Veterinarians 
in the country, and 1s valuable to the breeder and feeder as a guide to the 
rearing nme and their treatment when labouring under disease, 
are given of the Meehngs of the Agricultural Socjety 
of England, the Ho Royal Apiai S Sany or of Ire , the Highland and 
ber of Agriculture e 


Society of 
and al the principal Agricultural a PEA RAES throughout Great Britain and 


For Advertisers addressing themselves to Farmers a better medium does 


oa aa post 3}. Annual Subscription, payable in ad 
qa. m pa in advance, 1. 
Ghee ar eee Siert, Edinb: p cas 
Orders payable to es Anderson, Jun., Edinburgh. 


ESTABLISHED 1843. 


asa L'ELECTRICITE sire 


Paris. — 16, rue du Croissant. — Paris 
Revue spéciale populaire, Mustio, bi-mensuelle 
contenant 24 pages grand in-8 à deux colonnes, 
formant chaque année un magnifique volume 
de 400 pages orné de plus de 200 gravures. 
Rédacteur en chef: W. DE FONVIELLE 
Directeur: E. de Clisson 
Envol gratis de numero spécimen sur demande 
Un numéro 75 centimes 











Paris et Départements : Un aon..... sseseesess o FAF. 0 
Etranger, — Union postale ; Un aN, esessssse 14 fr. 
Les Abonnements partent du 5 et du 20 de chaque mols, ° 
LA SEMAINE FRANCAISE: a Weekly « 
Newspaper and Raviey in the French Lan; . Politics, Literature, 
Science, Art, Varieties, Notes. Prce 3d., h booksellers, and ut 


the railway bookstalls. Office, 37, Southampton Street. Strand, W.C. a 
LA SEMAINE FRAN AISE : „Journal Française pour 
ri leterre + Politig ture, Sciences, Arts, aise N 
otet Un or bts la poste, ald en ee poe, Pi 
t teun an, I ; six m A rix cher 
Bani ap AR gares dea Fh de fen. zt s’abonne anx . 
pton Street, Si 


ureaux, 37, Southampto: trand, Londres, W. 
LA” S NE FRANCAISE Tg Semaine Fean- 
been broaght out tn London for the benefit of those English 

a who may to nuy contemporary French from all aes of 
view, instead of confining phet reading to oge Gallic print. 


— Graphic. 
SEMAINE. FRANÇAISE e a. numbers befpre e 
mince the me gosa published i if ‘Bae A EAA ahnt AR 
© With the character of I 


of it, and believe it will be highly valged in a 
households where French is cultivated. >» printing is very we'l Pes 
done.” —Quesn. A . a 
e RMS OF ÇUBSCEIPTION:— 
Three mouths aw ~ oe on o- om E 30 r 
e y on ~ ~ on ra 7 
e Twelve 4 ~~ oe em- m r5 A * e 


"> 
P.O.O. pafable to T. Spanswicx, ef King Street, COvent,Garfon, W. a° 
Puhjishing Office, 37, nem? nae, Strati, W.C, 
s o š e’ 5 
ee e . n e 
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A A 38 Fust published, in medium 8vo, price 18s., Vols T. 


A TEXT-BOOK OF THE: ,° ° 


~. PHYSIOLOGICAL CHEMISTRY OF THE ANIMAL: BODY, 


INCLUDING 4 . 
: AN ACCOUNT OF THE CHEMICAL CHANGES OCCURRING IN Di@EMBE. 
° BY ARTHUR GAMGEE, M.D.’ F.R.S.” Beo n 
Professor of Physiology in Owens College, Manchester, .? 
~% ‘ Ld e 


LONDON: MACMILLAN AND CO. 





This work, of which the first volume  né@y published, and of which the second and concluding volume will be published in 
1881, aims at giving a more complete account of the present state of physiological and pathological chemistry than is to be found 
in any of the existing text-books. The special features of the work are the fellomng — ` 

irst.—Physiological Chemistry is treated of from the points of view of the physiologist and physician rather than from that of 
the pure chemist, although no chemical fact and even no chemical speculation is omitted which appears to, throw any light upon a 
biological question. The clasificahon adopted is, however, based upon physiological and pathological rather that chemical 
considerations, 

Secondly.—It has been sought to combine a thoroughly systematic treatment of each subject with a full description of élaose method 
of research which hive in the past proved of the greatest value to fhe investigator. In the pursuit of this aim, detailed accounts are 
given of methods which have, in many cases, hitherto heen only incidentally referred to by the systematic wiiter. It seemed the 
most important to do this in a work intended for the scientific worker, anxious not merely to learn what had been already acquired 
to science, but wishful himself to extend her boundaries. Methods of analysis are described with great care, so as to 1ender the work 


a trustworthy laboratary guide for the student of physiological chemistry and the practical physician. 


Fourthly,— 


processes. 





Fourth Edition, Revised, medium 8vo, cloth, 18s. 


DESCHANEL’S NATURAL PHILOSO- 
PHY An Elementary Treatise. Translated and Extended by i: D. 
EVERETT, D.C L., F.R.S.E, Professor of Natural Philosophy in 
are College, Belfast Illustrated b 760 Wood Engravings and 

Coloured Plates, and accompamed ty a Series of Problems. 
Also, separately, in Four Parts, hmp cloth, gs. 6d. each. 

Part L—MECHANICS, HYDROSTATICS, and PNEUMATICS. 
Part II—HEAT. Part TiI._ELECTRICITY and MAGNETISM. 
Part. IV.—SOUND and LIGHT. 

“ Systematically arranged, clearly written, and admirably illustrated, it 
pay a model work for a pre experimental physics.” —Saturday 


Feap, 8vo, cloth, 3s. 6d. 


ELEMENTARY TEXT-BOOK OF PHY- 


SICS. By Prof. EVERETT, Translator and Editor of Deschanel’s 
“Natural Philosophy,” &c. illustrated by numerous Woodcuts. 


“ Wo have no hesitation in warmly recommending it as a good text-book 
tor junior classes ’’-—-Nature. 


. London: BLACKIE & SON, 49 and so, Old Bailey. 


Now ready, price 20s. 


JOURNAL 


Thirdly.—The history of each subject treated of is dwelt upon with great thoroughness, a detailed account of all epéth-making 

researches being given, and the full titles of nearly all papeis quoted - 
Fhe work is copiously illustrated, the illustrations bein 

© Fifthly.—-Whereas in the fist volume the chemical composition of and the chemical 

tissues of the organism are mainly dwelt upon, the second volume will deal with the 


given. 
in many cases original, bd 
rocesses connected with the elementary 
emical history of the complex animal 





a 

WANTED, Clan Copies of NATURE, No. 472, 
Jor November 14, 1878. <Address—Ofice of 
NATURE, 29, Bedford Street, Strand. 





In fcap. 8vo, price 3s. 6d, e 
SOUND: ELEMENTARY LESSONS ON. 
By Dr. W. H. STONE, Lecturer on Physics at St. Thomas’s Hospital. 
With numerous Ilustrations, 

“This is an excellent little text-book, well adapted for students of the 
Science and Art Classes, but also of considerable value to those who desire 
to do somethmg mors than cram. The student of acoustics will find it a 
very acceptable heip, and a stepping-stone to the more elaborate on 
the subject, while musician will find in its information which ma: 
be of great ce to bim in the acquisition of his art. —Zinglich 


MACMILLAN & CO., LONDON. 


CAMBRIDGE UNIVERSITY PRESS: 








JUST PUBLISHED, 


MATHEMATICAL AND PHYSICAL PAPERS. 


By GEORGE GABRIEL STOKES, M.A. D.C.L., 


OF THE 
RA LL.D., F.R.S., Fellow of Pembroke College, and Lu- 
ROYAL GEOG PHICAL SOCIETY. casian Professor of Mathematics in the niversity of 
x Vor XLIX Cambridge. Reprinted from the Original Jomnals and 
Edited by H, W. esata Assistant-Secretary. Transactions, with Additional Notes by the Author. 
o. . ; 
x. ITINERARIES of the SECOND] KHEDIVIAL EXPEDITION. Vol. I. Demy 8vo, cloth, 15s. E 
° Me Oana BE Capt RF, Berton. With Maps o SOP London: CAMBRINGE WAREHOUSE, 
a. A VISIT to LISSA and PELAGOSA. By Capt, R: F. Burton. 17, PATERNOSTER ROW. 
3 An@CCOUNT of tho COUNTRY TRAVERSED by the SECOND 
COLUMN of the TAL-CHOTIALI FIELD FORCE in the SPRING 


By Lieut, R. C. Temple, Bengal Staff Corps ; lately attached 
of 1879 By a plo, Bengal Stait Corps y 


to the ust Goorkha P- 
4. The MODIFICATIONS of the EXTERNAL ASPECTS of ORGANIC 
NATURE produced by MAN’S INTERFERENCE. By Prof. 





COLLECTION OF MINERALS. 
MR. BRYCE-WRIGHT has for Sale one of th@ finest Col- 





° A 5 h 
Geo. Rolleston, F lections of Minerals ever offered to the public. It consisty of 
j 5. NOTES upon ge ms" ASTRONOMICAL OBSERVATIONS made ff about 5,000 Speciens, each Being a marvel of crystallisation, 
ORDOFAM and DARFUR. By Major H. G. Prout. With Map: ° d mcludes nearly ev species known. It has occupied 
6 #ENO’S FRESLANDA is ICE , and not the FÆROES. By | 2nd m nearly every rare sp 1 . p 
Admiral Irminger. With Map. . im its formation the undivided attention of a gentleman for 
7. ZENO’S FRISLANDA is not ICELAND, but the FÆROES; an | fifteen years. Size, 14 to 2 inches square. For further particu- 
8 APPROXIMATE DETERMINATION of BOSITIONS k SOUTH. | lers and to view apply to e À i 
2 ERN CHINA. By E. Colborne Baber. e BRYCE-WRiGHT, ° 
Soden Ree Roe bea cen at the Ofices ef the Mineralogist and Expert in Gems and Precious Stones, 
° JOHN MURRAY, emarle Street W, go, GREAT RUSSELL STREET, LQNDON, W.G 
e *, e ¢ e eee š e . 
$ e ee eo. 
é . e . t =? ? 
ee e e . e eo . 
“e f] æ e . 


e P s *e e %, 4 
. 3 7 e Ld 
Sett. 23 1880] , NATURE . clxv 
e es 
SUBSCRIPTIONS-TO NATURE Now ready, post quarto, cloth gilt, aya pages. Price's, g 
Yearly. . Ma a o a 28s (LIGHTNING e 
* Hadf-yearly . of. arr IAN 64 
a a e ba CONDUCTORS” 
To the Colonies, United "States, the Continent, and + THEIR 
all i aithin the Postaf Union :— HISTORY, NATURE, AND MODE OF APPLICATION. . 
early o s e a e o s u 308. 6d. By RICHARD ANDERSON, F.CS., F G.S, ° 
T y. A E 155. 6d, Member of Tho Society of Telegraph Engineers ; ‘Assoc. Inst. CE. > d 
ha EFRA Bs. sf With numerous [Tdustrations. . 


° Ofiser 29, Bec ord Street,eStrand. 
ADAM HILGER, 

‘Sale if? Instrument Maker t the faoi Observatories 
of Greenwich and Edinbur, rgh the Observatories of 
Melbourne, Sydney, Potsdam, &¢., &c. 

192, TOTTENHAM COURT ROAD, LONDON. 

pe painy Polarisation Spectroscopes of Great Dispersion, as descnbed by 
Tait in TURE, vol, xxii. p. 360, are made at price £10 ros. 
The Meteorological Pocket Spec of Prof, Piarzi Smyth, £2. 
Rutherford’s Grating sar Mounted on Mr. Norman Lockyer’s at 
prios rpm a we List 6 Penny Staswps. 
NOW READY, 
SECOND EDITION, 


GRIFFIN'S 
CHEMICAL HANDICRAFT. 


A CATALOGUE QF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., [Hustrated with 1,600 Woodcuts. 
Most Complade and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


s. ©. TISLEY & Co, 


OPTICIANS, 


BROMPTON ROAD, S.W. 
(Close to South Kensington Museum). 


‘THE PHONEIDCOSCOPE 


Instrument for Observing the Colour-F; of Liquid Films under the 
An serving a Petia 

le demonstration of the Vibratory and Molecular Motion of 
Belng a visible demo: Ls a 
The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ros. 6. 
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MANUFACTURED AND SOLD WHOLESALE AND KETAIL BY 
& C. TISLEY & CO., 17s, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
purposes. 


mental 
P Lists of Electrical and Acoustic Afparatus, with Drawings ana 
ae . Description of the Ha: monograph, Post Free, ad. 


NOTICE OF REMOVAL, 
JAMES HOW & CO. 
SCIENTIFIC INSTRUMENT MAKERS 


73, FARRINGDON ST., LONDON 
Tare or 5, ST. BRIDE ST., AND a, FOSTER Lane), 
HOW'S STUDENT'S MICROSCOPE. HOW’S MICROSCOPE LAMP. 
Rock Sections and other Objects for tha Microscope. 


EAGLE INSURANCE COMPANY, 
» 2. 
yet Las ONLY. EsTaBLisixp 1807. 
Accumulated Fim o oo on te Polat 
p Atto a Sutacibed Capilat of more than s e oes seo 
* Reat en, prospectuses, s and Forms may be had at the Office, oy om. any 
moy d “SEO HUMPHREYS, Actuary and Secretary. 
E n MICROSCOPES and 
BALANCES as made by 
W, STONE, ° 
44, Gloucester Street, Holbon® 








warran 
H OF A GRAIN: or 40s. 
eet Price List of Balances 

lustrated) post free, 








*‘ The book is one to be commended i he builders of, or dwellers in, lofty 
houses, to the deans of our ca the parsons of churches with lo, 
sires i cr ton towers, and to all owners, oiire, or occupiers of buil 

height or situation, are exposed to danger from lightning.” 











wpe Aiie book is clearly and sensibly wri and sufficiently Dlustygted, and 
is the work of a practical man w: Ly ea hly understands what what he is 
talking about,” —Z Ae Academy. s 
- Londong E. & F. NSPON, 46, 6, Charing Cross, e 
New Y@&rk: 446, Broome Street 1880. 
THE SCIOPTICON 
CATALOGUES FREE. 


THE SCIOPTICON COMPANY, 


LV PORTLAND 
. STREET, 
LONDON, W, 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT - 


INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMPS. 
55, SIDMOUTH STREET, LONDON, W.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 


. Prico Sixpence, Monthly, ai iy, 24 pages 8yo, with occasional Illustrations. 
Conducted by J. W. cLacHLAN, F R.S., E C Rye, EZS. 
ee a a T. STAINTON, F.R.S, 
‘Lhis Magazine, commenced in 1864, contains standard articles and notes 
onal subjects co connected with Entomology, and especially on the Insects of 
e Bri 
Subscription—Six Shullings per Voluta, post free. The volumes com- 
mence with the June number in each year. e 
Vols, I. to V. (strongly bound in cloth) 1 may be obtained by purchasers of 
the entire set to date, te the i price of ros. each; he succeeding 
vols, may ha bed se ether, at 7s. each, a 
Onn VAN OORST, 1, Paternoster Row. 
N.B. Bb cence &e., shonld be sent to the Editors at the above 


address. 
Pub sae 86, in Haag, te oly ndeode mle 
u 1864 in Ham o o e 
m e Naa ene deve- 0> 
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timoj preceding numbers of t 
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res, for twelve months. eae ae ete wit bread by tha 
oe, considerable abatement for 3, 6, 12 mon Sets: Business 
a Altera o8, Eälted by 





For BREASTS, OLD WOUNDS, and SORES, If 

afeotually rubbed on the Neck and Chest, it cures SORE 

TEROATS, BRONOHITIS, UpUGHS and | COEDS; "afd fo 

GOUT, TISH, | andell je Diseases iwig unequalled. 
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» . PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 
New List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Hire. Post freg ° 
. Complete Sets of Physical Apparatus for Science Primers and all the Physical Text-books in use in Schools and Colleges. 
” Siemens and gamma Apaes be inge and Dampa for bire- ents in tha Sections of Light, Heat, Sound, and Electricity. 
. ° nen Sonate for Houses, Hotels, &c., Colliery Signals, PAAPA Pgh Coca Gower and other Patent Telephones, ° 
g * EDWARD PATERSON, ° 
pan ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUEACT URZ p : 
: 76, LITTLE BRITAIN, E.C, LONDON. STEAM WORKS—GRAY’S INN ROAD. 
plilustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. Ditto, Eletric Signals, Bart 2, post face, Q Stamps. ®© 
wW. LADD & CO, a 
~ SGIENTIFIC INSTRUMENT MANUFACTURERS, 
. a Appointment to the Royal Institution of Great Britain), 
° nu AND 92, BEAK STREET, REGENT STREET, W. 


IMPROVED HOLTZ ELECTRICAL MACHINES. GRAMME’S MAGNETO-KLECTRIC MACHINE for Laboratory use, 
PHOSPHORESCENT POWDER—very bnlliant—for Paint and other purposes, 35. per oz. 


Physical Apparatus of every Description. 
ILLUSTRATED CATALOGUE, SIXPENCE, ° 6 


Now ready, in Medium 8vo, price 18s, Vol. IL 
A TREATISE ON 


COMPARATIVE EMBRYOLOGY. 
F, M. BALFOUR, M.A, FRS. 


e Fellow and Lecturer of Trinsty College, Cambridge. 
In Two Vols. Illustrated. 
MACMILLAN AND CO, LONDON. š 


STRUCTURAL BOTANY; Or, Organography on the 


Basis of Morphology. By Professor ASA GRAY, LL.D. With a Glossary of Botanical Terms 
and numerous Illustrations. 8vo. 10s. 6g, ° 
MACMILLAN AND CO., LONDON. 


New Volume of “ Nature Series.” 


DEGENERATION: A Chapter in DARWINISM. 


By Professor E. RAY LANKESTER, F.R.S. Illustrated. Crown 8vo. as. 6d. 
MACMILLAN AND CC., LONDON. 
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ea Whe e OERA 
* MANUFACTURERS AND IMPORTERS OF et pa Bier ey Vor R AO A tle fea 
> SCIENTIFIC APPARATUS 
cae Pe oe CHEMICAL & PHYSICAL*APPARATUS 
SOLE AGENTS FOR HICKLEY’s PATENT TELEPHONES, rer BOTTEES; PURE CHEMICALS; 
A Price sos, per Pair, Cash with Order. every requirement for Science Classes, Private Study, or Business 
Price Lists sent on receipt of Three Stamps for Postage, Illustrated Priced Catalogues on Application. 
S Epe Tide Tems ee Hee Cae MOTTERSHEAD AND CO,, 


° TAN TA? 7, EXCHANGE STREET, HALF MOON STREET, 
65, BARBICAN, LONDON, E.C. MAN ETER 


DRAPER’S INK (DICHROIO). | Oste 1sof evry Monti, price Ona Slag . 
THE NẸW BLACK INK ; THE ZOOLOGIST: . 
DIFFERING FROM ANYTHING | ELSE EVER PRODUCED. | mpira Se Edid Dy T E Har pro, Fe RAL Picket hes om tho 





e 
e By the principal Batka Mable Ink is used. It has been tea raitho Uni 
by the principal Offices, and Railway Companies thron; satel articles by well-known nat! ag hy ‘every branch of E zoology ; 
Ireland. the e f animals; arrival end departure birds ; 
teenies oe Moara er may be applied At the of birds; distribution and migration of Bniich fresh-water fish a aE 
e not corrod g-paper local aquaria; British reptiles; British fresh. 
Zs cleanly to use, andnofliabletoBlot. | _ moment of wnting. watar ee with remarks on the haunts and habite of the speciss; and 
Can be eye through Messrs. Barctay & So Fantig- other matters of general interest te those who delight In natural history. 
gon Sees W warps, Old Change; F. eee & Sons” New, Reports of the Linnean, Zoological, and Entomological Societies. e Reviows 
S go ew Martane, London and M: » J. Austin & Con ue of natural history books. Occasional translati8@s from foreign roological 
© Sweet, erpool ; end Stacy & Ceox, Seo Row; and fo, be had of Journals of important and interesting articles in various branches of zoology. 
are occasiona! 
| BEWLEY & DASR Cimited), Dublin. JOHN VAN VOORST, x, Paternoster Row. . 
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a a ee SOME OF . 


“MESSRS. MACMILLAN AND CO: a 
“S% I ANNOUNCEMENTS. : 


« . 


History of thè Steam Engine. 
By ROBERT L.. GALLOWAY. With numerous 
Iflusfrations. Crown 8vo, 


Graphical Determination of Forces in 
Engineering Structures. By J. B. CHALMERS. 
With Illustrations. 8vo. 

LJ 


Text-Book of Gtology. 
By ARCHIBALD GEIKIE, F.R.S., Professor of 
Geology, &c., in the University of Edinburgh. With 
Illustrations. Medium 8vo. 


A Treatise on Organic Chemistry. 
By H. E. ROSCOE, F.RS, and C. SCHOR- 
` LEMMER, F.R.S., Professors of Chemistry in the 
Owens College, Manchester. With Illustrations. 
Vol. I. 


. A Treatise on Comparative Embryology. 


z 


By F. M. BALFOUR, M.A, F.RS., Fellow and 


e Lecturer of Trinity College, Cambridge. With Ilus- 
trations. VoL II. 8yo. 


Anthropology: an Introduction to the 
Study of Man and Civilisation, By E. B. TYLOR, 
F.R.S. With Illustrations. Crown 8vo. 


Dr. Frangts Stbson's Collected Works. 
” With Illustrations. Four Vols. 8vo. 
e. es i 
Preventive Medicine. 
By B. W. RICHARDSON, M.D., F.R.S. 8yo. 


Voyage of the “Vegas ° 
By ADOLF ERIK NORDENSKIÖLD. wits 


* e 


Lsland Life; or, the Phenomena of Insular 
Faunas and Floras, with their Causes, including an 
entire Revision of the Problem of Geological Climates. 
By ALFRED RUSSEL WALLACE, Author of 
“The Malay Archipelago,” “The Geographical Dis- 
„tribution of Animals,” &c. With Miustrations and 
Maps. Medium 8vo. 


` 


Ideal Chemistry. 


By Sw BENJAMIN BRODIE, Bart., F.R.S. Crown! 


8yo. 


Mathematical Papers. 
By the late Professor W. K. CLIFFORD, F.R.S. 8yo. 


The Aryan Family. 
1, Modern Village Life in Bengal.—-2. The Agricultural 
Community in Ceylon.—3. The Joint Family.—4, 
From the Joint Family to the Village. By Sir JOHN 
PHEAR, K.C.S.I. Crown 8vo. 


Manual of Ancient Geography. 
From the German of Dr. H. KIEPERT. 


Exercises in Deductive Logic. 
By W. STANLEY JEVONS; LL.D., F.R.S., Pro- ° 
fessor of Political Economy i in University College, 


Lena Crown 8vo. ` 
o 
° ; 


Guide to the Study of Political Economy. 
Fyom the Italian of Dr. g,UIGI COSSA, Professor 


in the University of Pavia. Crown 8vo. 
e 


wzfe and Letteys of Sohne F, Delane, tate 
Editor of the Times. By Sir GEORGE W. DASENT, 


numerous Illustrations, Medium 8vo. D.C.L. 8vo. ‘ * e. 
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BENTLEY and TRIMEN’S MEDI- 
CINAL PLANTS: being ee eer with Original 
Figures, of the principal Plants emplo in Medicine, 

? and an Account of their Pro perties and Tees In 4 vols., 
ree morocco, with 306 Coloured Plates, large 8vo. 


EN IIS. 
HUXLEY’S MANUAL of COMPARA- 


TIVE ANATOMY. Wood Engravings. Verte- 
brates, 12s, ; Invertebrates, 16s, 





HOWARD 00, th the MODIFICATIONS 


of CLOUD ition, by W. D. and E 
HOWARD. wit 6 6 Plates, from Pictures by Kenyon, 
4to. 10s, 6d. 





J 
MARTIN'S MANUAL of MICRO- 
SCOPIC MOUNTING; with Notes on the Collection 
e and Examination of Objects. Second Edition, with 150 
Illustrations, 8vo. 7s. 6d. 


3 

COOLEY’S CYCLOPANDIA of PRAC- 
TICAL RECEIPTS AND COLLATERAL INFOR- 
MATION IN THE ARTS, Manufactures, Professions, 
and Trades, including Medicine, Pharmacy, Hygiene, and. 
Domestic Economy. Designed as a comprehensive supple- 
ment to the Pharmacopceia and General Book of Reference 
for the Manufacturer, Tradesman, Amateur, and Heads of 
Families. Edited by Prof. Tuson, F.C.S., assisted by 
several Scientific Contributors, Sixth Edition, 2 vols. 8vo. 
425. À 





VALENTIN’S 'COURSE of QUALI- 
TATIVE ANALYSIS. Edited by W. R. HODGKINSON, 
Ph.D, (Wirzburg), Demonstrator of Practical Chemistry in 
the Science Schools, South Kensington. Fifth Edition, 
ati 19 Engravings, 8yo. 75. 6d. 





eYALENTIN'S . INTRODUCTION to 
INORGANIC CHEMISTR Third Edition, with 82 
Engravings, 8vo. 6s. 6d. 


————_ 


LUFFS INTRODUCTION to - the 
STUDY of CHEMISTRY, specially designed for Medical 
afti Pharmaceutical Studeats. Crown 8yo. 2s, 





CLOWES PRACTICAL and ANA. 


LYTICAL CHEMISTRY, special? adapted for Schools. 
and Colleges, and for Beginners. Third Edition, with 48 


. Engravings, pagt 8vo. ps. 64, 


ALLEN’S INTRODUCTION TI COM- 
MERCIAL ORGANIC ANALYSIS, ® , Cyanogen 
Compounds, Alcohols, and | their Derigatives, Phendls, 
Acids, &e. 8yo. Ios, 6d. 





mar 


TIDYS HANDBOOK OF MODERN 


CHEMISTRY, INORGANIC and ORGANICI 8vo. 
16s, x 





FOWNES MANUAL: of CHEMISTRY. 
Edited by Henry Watts, B.A., F.R.S. Twelfth 
Editon. 

Vol. I.—PHYSICAL and INORGANIC CHEMISTRY: 
With 154 Engravings, Crown 8vo. 8s. 6d. 
Vol. IL—ORGANIC CHEMISTRY. With Eħgravings 


Crown vo. Ios. 
e 


BLOXAM’S CHEMISTRY, - 
GANIC and:ORGANIG. 
Engravings on Wood. 8vo. 





INOR: 
gous Edition, with 295 
I 





BLOXAM'S LABORATORY TEACH- 


NG; or, Progressive Exercises in Practical Chemisty. 


Fourth Edition, me 89 Engravings. Crown 8vo, 5s, 6d. 





BOWMAN’S PRACTICAL CHE- 
MISTRY, including ANALYSIS. Edited by Prof. 
prozan: Seventh Edition, with 98 Engravings. Fop. 


BERNAYS NOTES FOR STUDENTS 
IN CHEMISTRY: a hy aa of Chemistry. Sixth 
Edition. Fcap. 8yo. 





BERNAYS SKELETON NOTES ON 
ANALYTICAL CEMI MJSTRY for STUDĘNTS in 
MEDICINE. Fcap. as. 6d, 


KENSINGTON'S CHEMICAL’ CoM- 


e POSITION %f FOO Waters, Soils, Minerale, 
Manures, and Mialas Substances. Feap. 8vo. 

© 5s. 
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OWENS COLLEGE, MANCHESTER. | BROWNING’S SPECTROSCOPES, 
s Principal—J G. GrReenwoop, LL.D. sc FF 
Dean of the Medical @chool—Prof. Gamcrr, M.D., F.R.S. 


WINTER SESSION. 
Physiology and Histology.—Arthur Gamgee, M.D., F.R. 
Anatomy, Descriptive and Practical.—Morrison Watson, M .D., FRSE. 
Comparative Anatomy.—A. Milnes Marshall, M A., D. $c." 


Organic =—C Schorlemmer, F.R.S. 

Ciinical Mednine Willa Roberts M.D., F.R.S. 
Principles and Practice of Medicine.~—]J. E "Morgan, M.D., MLA 
Surgery, -Edward Lund, F.R.C.S. 

Practical Surgery.— 


General Pathology and Morbid Anatomy. { Hepry Simpson, MoD. 


Hospital Instruction.—The Physicians to the Royal Infirmary; the Surgeons 
ps the Royal Infirmary. 





SUMMER SESSION. 


Practical Physiology and Histology.—-Arthur Gamgee, M.D., F.R.S. The Model Speciosa k has two dense glass prisms, two pieces, rack 
Midwifery pegs Allan of Women and Children.— John Thorburn, MD. motion to Telescope, and tangent screw to vernier. This teens instrument will 
See Sens M R CS- widely separate the D lines. 


Price COMPLETE ux PoLIsaED Manocany CABINET, £18. 








Elica! jusepradencos Chala F Cullogwordis M ae as. HOW TO WORK WITH THE SPECTROSCOPE. 
Practical Morbid Histology.— Julius D ld, M.D. By JOHN BROWNING. Price xs. 62. 
Pratl Chena i any È „Roo, LLD, FRS. List of Prices of Spectroscopes Free. 

Otay W D, P. 

7 JOHN BROWNING, 63, STRAND, LONDON, W.O. 
Demonstrators in Anatomy. { Meander Fraser, M-Bus p ST. THOMAS’S HOSPITAL MEDICAL 
Demonstrator and Assistant Lecturer in Biology.—Marcus M. Hartog, SCHOOL, » e 

MA, B.Sc. ALBERT EMBANKMENT, S.E. 


The WINTER SESSION 1880-2 will commence on October r, when an 
gone PE in Anatomy Physiology, and Chemistry are recognised by | Introductory Address will be delivered by W. M. Onp, M.D., Dean of the 


of Edinburgh, and attendance upon any'two of these Courses 
e Sony will come ae one of the Winter Sessions required by the open tal A m Ewo entrances Saence Soe Com s oË 100 and £60, = 
Uni only or the M.B degree. of Ooto 6 subjects of the exammation will be and 
The next on will commence on the st OCTOBER. a Bee or Zoology, at the of i be Chemistry and Physlon, oe 
Sapcotuses may ba obtainad from Mr. Cozmsi ‘and other Booksellers woe held fake gent for the Sattalation Preliminary, Sclentif 
os ae a ae pers Mi LSON, R ree ee ee aaia iy of oe i apl 
HOLME NICHO tments are open to ents t an 
$__ nk Sees ee | Sereno ee 
se e Silver o.Fees may one 
THE YORKSHIRE COLLEGE. sam or ee i Spora pore 3 tries may be made. to' Lecturas or to 
ospital i ihoners are i to 
The SEVENTH SESSION opens October sth, 1880, Attendange for a small Fee. Special er@ngements are made for Stitients 
DAY CLASSES in “Mathematics, Experimental Physics (Lectures and oming in thelr and or subsequent and also for Dental Students. 
ratory), pene (Lectures and Laboratory), Ge Geolog and Minin, rg, Bredie] Practitioners in the receive Students for 
lasses, and Excursions}, Coal al Mining, Generdl Tendence ana and S and separ, pane a register of inspested and lodgings 
and Comparative Anatomy, Botany, echauical kept i the Secretary’ 
e Geometrical and Mechanical Drawing, Classics, Ancient end | „Prospectus and all particulars can bÊ obtained from the °, 
Modem History, English, English, Language Literata atura Mi Mental and Moral | D&. Grtzesere, WeMPORD, M.D., Dean. ' 
Dene eS ee ST. THOMAS’S HOSPI 
E a AND ey al ro ee OCCASIONAL: STUDENTS i» ALBERT EMBANKMENT, 8. Ea MEDICAL HOOL. 
i Lat Bryce Fiench and in sod meter spats Re ager Scliolnhipa fg after i E ser whet ibe and ` 
. E ngilah Lat sil En; a’ an a 
a strlen,” oy, terenie, and Betor ia and 6th. “The Subjects of the Ranmifation will be 
TVENNE LE LECTURES D CLASSES In Jn Mathematics, Chemustry, ics, with either Botany or Zoology at the optlomof 
Geology, Zoology, Botany, preatiog, -Latin , Greek, Romam History;- Comite ‘The will be to all ist year Students without, @ 
Pohtical Economy, see ‘oxtile Industries. fae tec itlog of their re Sine pak jen De 
Calendar now read: A . Prospectus pplicati: may o ed, on jı A 
fo the SAprrraar, Cd Caride, Brew, Leeds on SPREE | GrrmsgE BW BM ORD, M.D., Dean. 
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2 MICROSCOPIC OBJECTS 
le e Of superlative perfection, illustrating Histology and every branch ot 


; Catalogues post free and gratis on application, 
$ NEW EDITION, 1880, NOW READY. 


e * EDMUND WHEELER, ‘ee Tollington’ Road, Holloway, London, N. 


. UNIVERSITY OF LONDON. 
e MATRICULATION AND PRELIMINARY SCIENTIFIC 
EXAMINATIONS. 
Special CLASSES in all the Subjects will commence at St. Thomas's 
pital Medical School, Albert pray cee on October 11. 
ars can be obtained from the Secre pe GILLESPIE 
M. ORD, M.D., Dean. 


PRRLIMINARY SCIENTIFIC EXAMIN- 


. ATION, UNIVERSITY OF LONDON. 

A CLASS in all the Subjects „Gnclud®g, practical wprk fors this Examina- 
tion is beld at St. Bartholomew's Hospital, contiguin the Examination 
in July. The Class i3 open to Candidates who are not Students of the 
Hospital, as well as to Students. 

Fee for the whole, Course (including chemicals), to Students of the Hospital, 
aa 8s.; to others, £10 ros, 

culars may be ascertained on application, personally or by jener, to 
he WARDEN of the College, St. Bartholomew’s Hospital, E.C, A Hand- 
book forwarded on application. 


MATRICULATION OF THE UNIVER- 
SITY OF LONDON: JANUARY, 1881. . 











Boe Lo is forwarded on epplication. 


UNIVERSITY COLLEGE, LONDON. 
® Profesor BONNE RS, will give a Course of Lectures on Geology, 
on TUBSDAYS and THURSDAYS, a at One o’Clock, commencing October 7 
‘The subject of the present Term will be Kler eo Mad Paralogs. 
ay A, Secretary. 


CITY AND GUILDS OF LONDON IN- 
STITUTE FOR THE ADVANCEMENT 


OF TECHNICAL EDUCATION. 

. The Executive Committee of this Institute are prepared to award a 
limited number of FREE fering Alkali to the CLASSES m CHEMI- 
CAL RANGA Te Alkah Trade, Soap, Glass, &c); in 
MECHANICAL TEC NOLOG iY (Iron and Steel Manufacture, and 
Sheng of Materials) under Professors GRAHAM and KENNEDY, of Unrver- 

VOLLEGE, and to the Classes in METALLURGY and PRACTI- 

CAL FINE ART under Professors Hunrixcrow and DELAMOTTE, of 
King’s Cottxcs, London. 

In the selection of Candidates preference will be given to Foremen in 

SBEMICAL Worxs, Artisans, Apprentices, Pais and Artistic Trades- 


«Applications for admission to be sent in the first instance to the Director 
ecretary of the City and © Guilds o ae London Institute, from whom 
further parnculars can be obtain 
PHILIP MAGNUS, Director and Secretary. 
Gresham College, E.C. 


CITY and GUILDS of LONDON INSTI- 
eTUTE for the ADVANCEMENT of TECHNICAL EDUCATION. 








e SIR JOSIAH MASON’ S SCIENCE 


COLLEGE, BIRMINGHAM. 
This COLLEGE will be OPENED on the xst of October erat with 
an te Ree LECTURE, by Dr. T. H, HUXLEY, F.R.S. 
ie LASSES for STUDENTS will COMMENCE on ‘Tuesday, the sth 
o 


; + ° The COURSE of INSTRUCTION, as at pres 
MATHEMATICS see om professor M. 
CHEMISTRY «. 
PHYSICB oee one 
ite course i is designed n don ea ean 2 & hich 

rape. = ents any pursuit in w) a 
practical T knowledge of science may be necessary or desirable. The instruc- 
tion will also be of such @ character as will enable students to pass the 


å requinte examinations for the deggees of B.Sc. and D.Sc, of the University 
ae 
s I on as to the®erths of admission, the arrangement of classe, 
may be obtained @n sonia to Mr. S. All rt, “Curator, at the College, 
und SuecteBirmingham . The Professors attend d at bas to rg0’clock® 
A e College, and will glad confer with intending Students. « 


wae Departments ef the College are Qpen to Both Sexes on the same 
A List of LAlginge sltabia for £ Stuc nts ma maton obtained at ghe a 


X oF OEM SON Co tee bad 
bad Desa, Septepber 16, 18 è , 


æ ane 
ane 
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LIVING SPECIMENS. FOR THE MICROSCOPE, 


THOMAS BOLTON, NATURALISTS’ and MICROSCO PISTS’ 
STUDIO, 17, ANN STREET, BIRMINGHAM. ° 


T. B. bas last week sent to his subscribers the Marine Hydroxoan, Clava 
sguamata, with sketch and descnptiom: He has also sent out Pedicellina 
cernna, Alcyoxella fungosa, Pinmaiegja repens, Meli®erta ringens, Florey- 
laria cornuta, Stephanoceroy Bichi i, &c.* 

Weekly announcements will be made in this place of organisms T. B. 


is supplying. 
Specimen Tube, One Sh postive. a 


Twenty-six Txbex ingourie of Six Months for Sugscription of Li gt 
Price List of Specimens on application? with stamped addressed envelope. 
Portfolio of Drawings, No 3, One Shilling. © o 


THE MIDDLESEX HOSPITAL. 


The WINTER SESSION will open on MONDAY, October 4th, ba 
the Distnbution of Pnres in the new Lecture ‘Theatre. H.R.H. 
Duke of Cambridge is expected to premda on the occasion, The Riedie 
School, which is now being considerably enlarged, provides the most com- 
means for the education of Students prepanng for the University of 
Pandom, the Colleges of Physicians and Surgeons, aad the other Licensing 





Pree Entrance Scholarships of the annual valua of £as and £20 per 
annum, tenable for two years, will be competed for on October,rst and snd. 

Further information may be obtained from the Dean or the Rendent 
Medical Officer at the Hospital. ANDREW CLARK, Dean. 


ROYAL SCHOOL OF MINES. 


Prof FRANKLAND, D.C.L, F.R.S , will commence a Course of Forty 
Lectures on *‘ Inorgamc Chemistry,” on MONDAY next, October 4th, 1880, 
at 12 o'clock at noon, to be continued on each succ: esday, Fri- 
day, and Monday, at the sae hour. Fee for the Course, £4. Laboratory 
Practice for three mon! 

Prof. T. H. HUXLE se F.R.S, will commence ® Course of 
Eighty Lectures on Biology or ‘Natural’ Het Qnecluding Palæon-~ 
tology), on MONDAY next, October 4th, at a.m , to be continued 

t Saturday at the Eee Fee for the Course, 
& ractice, £6. 

Prot. T. M. GOODEVE, M.A, will commence a Course of eee 

Lectures on Applied Mechanics, on MONDAY neat, October 4th, at 
ro o’clock a.m , to Le continued on every week-day except Saturday at the 
samo hour. Fee for the Course, £3.e For supplementary instruction during 


the rest ot me day, £2 2s. 

Prof. W. HANDLER ROBERTS, F RS, will commence a Conse 
of Fifty Leena on Metallurgy, on "MONDAY neat, October 4th, at 
I0 o'clock am., to be continued on each succeeding Wednesday, Friday, 
and Monday at the same hour Fee for the Course, £4. boratory 
Practice (under Mr. R. Smith) for three months, £ 

All these Lectures will be delivered at the hence Schools, Eahibition 


Road, South Kensington. 
F. wW. RUDLER, Registrar. 


FIRTH COLLEGE, SHEFFIELD. 
SESSION 188081. 
Day Lectures and Classes begin on WEDN ESDAY, October 6th. 
Ey ening Lectures and Classes on MONDAY, October tıth, 
There isa a good C Chemical Laboratory, 


roye 
ition: to tho r lar College Classes there will be a Course of 
ev. W. H. Dallinger, F. R.S. 
all EPN on application to the REGISTRAR. 





with fittings and appliances of the 


ROYAL RGRICULTOREL SOCIETY QF 


ENGLAND. 


AGRICULTURAL EDUCATION. 
The Examination of Candidates for the Society’s Junior Scholarships, 
value £20 each, will take place in November next. Notice of Candidature 
must be received on or before OCTOBER ist. e 


Copies of the Regulations may be Nadon a ap caion to Ng, eae. 
12, Hanover Square, London, W. 
EVENING SCIENCE LECTURES.—Mr. 


bee WILSON, F.C.S., M.S.T.E. (Demonstrator of Practical Physics 
uth Kensin a), will commence a of about Lectures 
on Electricity, Magnetism, Light, Heat, and Soundein the of 
the Birkbeck Institution, pton Buildings, W.C „ on FRIDAY, 
October 8th, at 8 o'clock ; tp be Pia on su g Fridays, at 
the same hour, and terminatpr rith the Government E ions m 
May. Fee for t the Course, „For, ER syllabus, of 
prizes, &c., apply to the 
PHOTOGRAPH 


A Course of Instruction in Theoretical and Practical Photography &, Mr, 
JOHN mg THOMSON, F.R. S.E , in connection with the 
Applied Sci ent, will commence in OCTOBER, od 


continued during th Session’ on Mondays: from 11.185 tO 1.1%, Extra 
Igstruction wil E] given by spe@al arrangement. 


CHEMISTRY. 


Æ. Course of Lectures on In ic and Organic Chemistry will be 
by Mr. JOHN M. THOMSON, F.RS.E , ım connection with the ga 


Evening Class a from "OCTOBER til EASTER, on 
fie aid Thursdays, from 7 to 8 pim Class in Practical Chemistry 


fat 
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AWARDS * . . 
Choice Exof® Butterflies, Cab Butterflies, Cabinets, &c. AT SYDNEY EXHIBITION bee 
MR. J. @Q STEVENS Will Sell by Auction, | FOR COLLECTIONS FOR TEACHERS AND STUDENTS, OF’, 
at his Great Rooms, 38, King Street, Covent Garden, on FRIDAY, | tyeed with succes by all Geological Salake Teacher ws che Ualted Kmge ° 
. Oktober 8th, at palf-past x2 precisely, a very choice ‘l ypical Collection wi dom. Single Specimens, Hammers, and all requisites, of 
. ie Exotic *Butterthes, egontaummg 2,000 Species carefully named gio Re * RY, t g 
o Collection contains a great numbêr of the rarest Butterfhes : JAMES R GREGO: 
Papio Aynmachus (West Africa) Homerus rerus (Jamaica), Anten, or choice | Geologists’ Repository and Musenm, 88, Charlotte Street, Fitzroy Square 
. Harma Aterca ee dartia, Romaleosoma, and other New Lists of Collections, Apparatus, Rock Sections, &c , post free a bd 
fom all pera dig aria stern as pen o Cie © 
m rts of the wor four rawer o nets, &c 
e > @ &c4 also fioe apd complete Works on ExotipLepidoptera, Doubleday | 50 ROCKS, 50 FOSSILS, 50 MINERALS, 
and Hewason’sGenera of Dimtoal Lepidoptera, and Cramer’s Papillons NEATLY ARRANGED IN A Sa 
e Exotiques, Felder's Exotic Butterflies, Hewitson’s duto; also various | DEAL CABINET, STAINED AND POLISHED, LOCK AND REY 
e ates ish and Exotic Lepidoptera and Coleoptera, preserved EACH SPECIMEN LABELLED AND CATALOGUED. 
On view after 2 o'clock the day sides and morning of Sale, and Price completes £1 108. 
Catalogues had. THR FOSSILS ilustrate the Order and Range of Depontion, a è 
esenti e o C) nera found in most 
WANTED to HIRE for THREE MONTHS, | important Deposus pea ° 
a Bmocular Microscope and Ar rtenances Secunty or References THE MINERALS are selected for their hnown uses in the Arts and 
pivon.—Address g A, Pay’ s Advertising Office, 159, Piccadilly. Manufactures, and ars aati a na = 
Names a ttes guaranteed. 
PROFESSOR TENNANT’S LECTURES THOMAS J. DOWNING, Geologist, &c. 
on MINERALOGY, applied to GEOLOGY and the ARTS, at King’s 38, WHISKIN STREET, LONDON, EC.” 
Two are given: one on Saturda’ ornings from i z 7 
was to 1r ee other fn Thanday Ber Evenin gz from 8to9g The atalog RA 
on e e Sha Lectures begin 
SATU Y, oth of P peat and terminate at Easter, They are GEOLOGY AND MINERALOGY. 
illustrated by a large series of Specimens, chiefly from his Private Col- POBN TYM has ready for Sale, at low prices, Educational Collections 
lection. Persons unable to attend PubLe Lectures can have Private Fossils, Rocks, and Minerals, specially arranged to illusrate the tert- 
Instruction in Mineralogy and Geology of Prof. TENNANT at his Books of Lyell, Gake Bonney, ‘Collins, Davies, Skertchley, Dana , Page, 
residence, 149, Strand, we. Terms, 7s for Lesson of One Hour Jukes, &c. Senes of ens for School and College Museums are 
supphed at very aa le prices Catalo; post free. 
THE POST OF ATTENDANT AT THE Postal Address >-CASTLETO oie SHEFFIELD. 
Cavendieh Laboratory 3 is now aled, Tord RAYLEICH regrets tliat 1t OMAS D. RUSSELL’S 
imposs ble fo er m1 the numero - 
is imposs ble for him toguswer sndimdduslly the very numerous applica NATURAL HISTORY STORES, 
ders ate Invited to imapeci tha Collecmons of British and* 
ae Students and others are invii O sp o ections o an = 
ROYAL POLYTECHNIC.—CLASSES for Sores Sill, Coal Zophyies Annehds Crustacea. ppe 
the preparation of Students for Umversty Examinations, under the | asic, Foanls, Rock S ens, Microscopic Objects, &c. 
direction of EDWARD B. AVELING, D.Se., F.L.S. London Uni- Cabmets Geologist’s ammers, Glass Boxes, Card Tra 
verity Matriculation, 1st and meee Sc., Prebmnary Sclentific M.B., | Tablets, Glass Slips, Micro- Thin Glass, Canada Balsam, Manne Glue, and 
Botany, Physiology, All the work other requisites for the Geologist and Microscopist. 
aes Post Fi 
A YOUNG ENGLISH CHEMIST, Ph.D. : ——— 
(Wurzburg), desires an Appointment as DEMONSTRATOR or Now ready, price aos, 
PRIVATE ASSISTANT —Address * ‘Cueutst,”’ Natur Office, 29, JOURNAL ° 
Bedford Street, Strand, Spruit 
MINERALOGY AND GEOLOGY. ROYAL GEOGRAPHICAL SOCIETY, | 
FINE SPECIMENS OF THE NEW MINERAL Vou. XLIX. 
ONTARIOLITE, METEORIC STONE, Waconda; Edited by H. W. Bares, F L S., Assistant-Secretary. 
METEORIC IRON, Estherville ; Contents 
ITINERARIES of the SECOND EKHEDIVIAL EXPEDITION. 
VERY BRILLIANT CRYSTALS OF RUTILE, = Memoir explaming the New Map of Midian made by the Egyptian 
America. a aT a TISSA god PELAGOSA By Capi. RP. B 
. t t urton. 
CRYSTALLISED EUXENITE, Norway; 3 An ACCOUNT of the COUNTRY TRAVERSED by the SECOND 
CRYSTALS OF EMERALD, Mexico ; COLUMN of the TAL-CHOTIALI FIELD FORCE in the SPRING 
FINE POLISHED SLABS OF MICROLINE AND of 1879 By Lieut, R Ae anple, Bongal Staff Corps ; lately attached 
< LABRADORITE. to the 1st Goorkha Ly Infantry With Map 
4 The MODIFICATION arte EXTERNAL ASPECTS of ORGANIC 
‘ COLLECTIONS FOR STUDENTS, from £2 as. ATURE uced by MAN’S INTERFERENCE. By Prof. 
COLLECTIONS FOR BEGINNERS, fram 4s. ao Rolleston, F RS. 
BLOWPIPE CASES AND APPARATUS. 5. NOTES upon some DARFUR By Me OBSERVATIONS made in 
ajor rout 
PRIVATE LESSONS AND EVENING CLASSES. 6. ZENO’S FRISLANDA is ICELAND, and not the TROLS By e 
x Catalogues free. Admiral Irminger. With Map 
"SAMUEL HENSON, 7- ZENO S FRISLANDA mg pot By R H. Majore F tha: TÆROES; an 
277 (Late 1134), STRAND, LONDON, W.C. 8 aanswer to Admini 
OXIMATE TEJ ÉMINATION £ SBrTIONS © T SOUTH- * 
* ify. HENSON’S usual Course of EVENING LECTURES WESTERN PEDER By E. Colborne Baber. p 
will commence First Week in OCTOBER. *,* Fellows are requested to apply for ther Copies at the Offices of the 
Society, t, Savile Row, Burlington , W. 
Wice 3s. Quarterly ; Yearly, 12s , post free. .JOHN MURRAY, Alberfarle Street W. 5 
MIND: No. XX. Ready, peice 32, EA the OCTOBER Numberof °° z, 
pangs Eitan is Mai By GSAllen. DUCATION, 
I The of the Organic Indiv ai onli) Wo bee Montgomery. 
LI. Another View of Mr Bpenoer a E Ethics. Principal Contents. 
TV. Botanical Classifgation wi Davida CURRENT TOPICS '—The Social Bcionce Co and Education — 
V. ‘The Method of Kant. By}, Watson The National Training School for Music.—English Educationists abroad.— 
ë With Critical Nouces, Notes and Discussions, &c , by Prof KNIGHT, Municpalities and Music — er Colleges and Schools in Wales,—-The 
Dr Byrn, Prof. ADAMSON, and others. Free Library at Newcastle-on- S e.The MuSical Resources of Birming- 
LIAMS & NORGATE, London and Edinburgh ham —The Cl and Secondary Edugation. a Nusle at the * National 
Ẹ'steddfod '”—The Literary Congress at A 
On the st of every Month @ he ee NOTES fyberineniary Sunat, pape Universities. — 
UBC Lat —ocien: an 
TRIMEN’S JOURNAL OF BOTANY? LEADING G ARTICLES What is A Corporation -ghe Educangal 
BRITISH AND FOREIGN. Monopèly Bill —Tho Post Office Clerkshipg for Women. ‘ 
kad Sei Edited by Jaure Bernt; EF. TS, Bntish Museum. @ F NOTICES OF BOOKS ANDeMUSIC. ry 
"Nodoa of Books ed Memouras~Avticlee in suit Botenscel’ News c= OF ee INTELLIGENCE — CORRESPONDENCE. — CALEN- 
Proceeding’ of ieties- 
. Price rs. 3%. Subseri on for One Year, payable in advance, ras. Lengon: Sold by W. REEVES, sal Fleet ae E.C. (Booktllor to the e 
London: WEST, NEWMAN, & CO., Betton Garden, E.C. College), an sell ers. S 
*. © Se e é e * z 
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e® Now ready, chown 8vo, 462 pages with Coloured Map of the District, 
Tas. 6d. 


te ` eFLORA OF PLYMOUTH. 


+ An Account of the Flowering Plants and Ferns found within Twelve Miles 
. of tho Town. 


© With Brief Sketches of the Topography, Geology, and Climate of the Area, 
and History of Botanical Ínvestigatio®. 


° By T. R. ARCHER BRIGGS, F.L.S. 
. JOHN.VAN VOORST, 1, Paternoster Row. 
2 Demy 8vo, 8d. 
A PROPOSED SYSTEM OF LOGIC. By 
AUGUSTUS DE MORGAN, FRAS., FCPS., late of Trinity 


* College, Cambridge, and Professor of Mathematics in University College, 
London, Author o ti Elements of Arithmetic.” ie 


London: EDWARD STANFORD, 55, Charing Cross, S.W. 


A Demy 4to, Cloth, with 18 Plates, price £a 2s. 
æ AURORÆ : their Characters and Spectra, 
By J. RAND CAPRON, F.RAS'  @ 
Part 1,—THE AURORA AND ITS CHARACTERS. 
Part II -THE SPECTRUM OF THE AURORA. 
London: E, & F. N. SPON, 46, Charing Cross. 








Bvo, price 35. 6d, 


In feap. 
SOUND: ELEMENTARY LESSONS ON. 
B Dr. W. H. STONE, Lecturer on Physics at St. Thomas’s Hospital. 

ith numerous Illustrations. 

“This is an excellent little text-book, well adapted for students of the 
Science and Art Classes, but also of considerable value to those who desire 
to do something more than cram. The student of acoustics will find ita 
very acceptable help, and a stepping-stone to the more elaborate works on 
the subject, while the musician will in its pages information which way 
be of great assistance to him in the acquistion of his art” — Engl 


MACMILLAN & CO., LONDON. 


NORTH BRITISH AGRICULTURIST 
is the oniy A icultural Journal in Scotland, and circulates extensively 
amongst ed Proprietors, Factors, Farmers, Farm-bauliffs, and others 
interested m the management of landed property throughout Scotland 
and the Northern Countes of England. 

The AGRICULTURIST has also a very considerable circulation on the 

Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST 
time for the evening mails. 





and all 
For Advertisers addressing themselves to Farmers a better medium does 


not 
Price 3a. post 3}d. Annual Subscription, able in advance, r4s. 
Office—377, nEn ouest Edinburgh. ag sa 
Post-Office payable to Charles Anderson, Jun., Edinburgh, 


ESTABLISHED 1843. 





On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
e . . Edited by Jonn T. CARRINGTON, 
n With the Assistance of 
Fexpexicx Bonn, F.Z.S. | pom A, Power, M D. 
Epwarp A, Frrcn, F.L.S. . Jenner Ware, F.L.S. 
° F. Bucuanan Wins, M.D. 

Contains Articles by well-known Entomol: on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Ranties, &c. ; there aro monthly lists 
of Duplicates and Desiderata. a . K 

Numgrous WOODCUT ILLUSTRATIONS, to the printing of which especial 
affention wegiven, and occasional LITHOGRAPHED and CHROMO-LITHO« 
. GRAPHED PLATE. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


eea cet cee eee 
THE ENTOMOLDGIST’S MONTHLY 
MAGAZINE. 
Price $ M es 8vo, with occasional Illustrations. 
conten A jee, Ai cLacHian, F R.S., E. C. Ryg, F.Z.S. 
° Ris Magarin Sena in roe Duets mandani tides aid 29 
. 1Ri ine, comy int c es 
en all mubjects cogpected ith Entomology, and especially on tie Insecta ME 
© DT! Isles. 
Subscription-MSitx Shillings Volume free, Tho volumes com-® 
. mence with the Jam kombes ineach vent pos R 
Vols. L to V, Q gly bound in cloth) may be obtained by purchasers o! 


the entire a date, at fhe price of ror. each ; the succeeding 
vols. may tely or together, at 7s. each. 
e 3 London: JoHN VAN FOORST, EA tg ete Bom i . 
en. Re apogee ae &e., shone sent to the ditore at obore 
e ° 3 
e 
e ° ba i . 0o . 
e e e e 
@e be e e e 
e 
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Now ready, post quarto, cloth gilt, 27a pages Price 16s, 
LIGHTNING 


CONDUCTORS:. 


THEIR 
HISTORY, NATURE, AND MODE OF ARPLICATION. 
By RICHARD, ANDERSON, F. C.S., F.Gag. e 
Member of the Society of ‘Velegraph Engineers ; Assoc, inet. C.E. 
With numerous [lustrations. E 
+The book is one to be commended to fhe builders of, or dwegers in, loft 
houses, to the deans of our cathedrals, to the parsons with ott 
spires or towers, and to all owners, constructors, ow occupiers of buildmgs 
which, from their height@or situation, are exposed to dagger from lightning®” * 
— The Athena ° e o 
“The book 1s clearly and sensibly written; and sufficiently belie 
is the work of a practical man thoroughly understands what he i 
ing about,” —T ke Academy. ® . 
London: E & F. N. SPON, 46, Charing Cross. 
New York: 446, Broome Street 1880. 
Bme 


sa LELEGTRICITE assis 


Paris. — 16, rue du Croissant. — Paris 
Revue spéciale populaire, illustrée, bi-mertsuelle 
contenant 24 pages grand in-8° à deux colonnes, 
formant chaque année un magniliquesygolume 
de 400 pages orné de plus de 200 gravures. 
Rédacteur en chef: W. DE FONVIELLE 
Directeur: E. de Clisson 
Envoi gratis de numéro spécimen sur demande 
Un numéro T5 centimes e 


Paris et Départements : Un an ...sscceccsees.e 12 fr, 
Etranger. — Union postale : Un am..c..e0... 14 fre 


Les Abonnements partent du 5 et du 20 de chaque mols, 








l'Angleterre : Politique, 14 , Sciences, Arts, Variétés, Nouvelles, 

et Notes. U laire par la poste, 3łd., en timbres poste Abonne- 

es Un exemp par gadi it mol 7 qA. BA ras 
ð 


bureaux, Street, Strand, Londres, W.C. 

LA SEMAINE F CAISE.—“‘La Semaine Fran- 
çaise’ has been brought ont in London for the benefit of those English 
readers who may mih to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic pint. 
It certainly merits success,” Graphic. 

LA SEMAINE FRANÇAISE.—“ The numbers before 
us are full of good things. . . . . It will be far better for most than any 
one of the best papers published in Paris itself, Weare mnch pleased ë 
with the character of it, and believe it will be highly valued in all thore 

househo! printing is very we'l 


many ida where French is cultivated. 
dons,” ”=-Quetn. 
TERMS OF SUBSCRIPTION.“ 3 d 
Three months one r. we we mo æ 3 10 
Six oe = Cal ow ~ om 77 


Twelve we on we vee 1 
P.0.0. payable to T. Spanswice, at King Street, Covent Garden, W.C. 
Publishing Office, 37, Southampton Street, Strand, W.C, 


THE “HANSA” s 


Published since x in Hamburg, is the only independent professional 
in eepe zen dedicated exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the dove- e 
ent of Maritime Affairs in every Every second Sunday one 
‘umber in 4to at least ; frequent supplements and drawings. Subscription 
any time; preceding num year furnished sabsequ i ce 
soe ean tite tee ee Boles 
; i o en! 3» 6, 19 mon i 
Pice: Aug. Meyer and Dieckyann, Hamburg, Alterwall, a8. Edited by 
W. v. Frespey, M.R , urg, Ajexanrder Street, 8. 


COLLECTION ỌF MINE RALS. 


MR. BRYCE-WRIGHT has for Sale one of the finest Col- 
lections of Minerals ever offered to the public. Jj consists of 
about 5,0co Specimens, each being a marvel of tion, 
and includes nearlg every rare gpecies known. It occupied 
i® its formation the undivided attention of a gentleman for 
fifteen years, Size, 14 to 2 inches square. For farther particu- 
lags and to view apply to 

BRYCEK-WRIGHT,°* 
Mineralogist and Expert in Gemsgand Precious Hones, 
90, GREAT RUSSELL STREET, LONDON, W.G 
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Yearly . . ple a FS 28s, 
e Half-yearly Y . w+ >. 145. Ód 
* Qufarterly . e 7s. 6d. 


To the Colonies, United "States, the Continent, and 
all places ee the Postaj Union :— 
~ wear be te Soe ES 308.262. 
whit enl ig: ett ae 6d. 


ly 
Oe 29, Bedford Street, Aa 


E 
pRoMPToN ROAD, 
THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 


172, S.W. 


Being g visibla demonstration’ of the Vibratory and Molecular Motion ofa |, 


Telephone Plate, 
The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &epin Cardboard Box, ror. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
mental purposes. 
Price ae of Electrical and Acoustic Apparatus, with Drawings ana 
Description af the Has managrapi, Post- Frez, td. 


NOTICE, OF REMOVAL. 
JAMES HOW & CO, 


SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON 8T., LONDON 


(Late oF 5, St. BRIDE ST., AND 2, Foster LANE), 
HOW'S STUDENT’S MICROSCOPE. HOW'S MICROSCOPE LAMP. 
Rock Sections and other Objects for the Microscope. 


EAGLE INSURANCE COMPANY, 
79, PALL MALL. 
Phas LIVES ONLY. ESTABLISHED x8oy. 








Accumulated -iat e oT T 4242s 
Also a ebei apical of. more than .. 1,500,000 
aoza S and Forma may be had at the Ofice, or from any 
BDRDY TOROF FTUMPHREYS, Actuary and Secretary. 
THIN GLASS . FOR MICROSCOPIC 

MOUNTING, of best quality. Circles, ds gd 6d. per ounce ; 4 Sacre, 





ze, od. ; post free 2d. oxtra ; Ground PS, Sf. per gross 
other Mounting Materials and froond edg prepared for mounting.—CHAS, 
PETIT, 151, Street, Stoke Newington, N. 


MICROSCOPES and 
BALANCES as made by 
W. STONE 
44, Gloucester Strest, frolborn 

(Late Maker to an eminent firm), are the 
best and cheapest. Try his 35s. Box 
BALANCE, Tarat t to turn to ONE- 
TWENTIETH OF A G 





f THE BREWERS GUARDIAN: 
A Fortnightly Paper devoted to tha Protection of Brewers’ Interests, 


nung, Siang and Parliamen Matters, 
Revrew or THe AALT OP Resta AND 


INE AND SPIRIT TRADE 


Tuesday, and is fe ardin SR ERTS connerted brewing interests, 
Subscription, 16s. 6N. per annum dating from any quarter- day. 
one coe. Is. ‘Registered for transmismon abroad. 
ffices—s, Bond Court, “Walbrook, London, E.C. 


FRYS PARIS RENEBITION: 
COCOA 


In Packets and Tins. Ptre 
there is Pere 1a no micer 


sevens of every alternate 


Cocoa only, with the super- 
PARAAN extracted. è 


EXTRACT 


ASTRONOMICAL TELESCOPE, 


BATEMAN’S bs os 
WONDERFUL £5 5s INSTRUMENT ° 


Is the finest evar yet attempted. 3-nch Achromatic Object Lefses, En- 

tirely construct®d of polished brass, total length, 4 feet 10 inches; very 
highly finished with Altitude and Anmuth 

wil show J one Terrestrial and one Huyghenlan Astronomical Eyepiece; 

show Jupiter’ s Belts, Crescent Form of yan, resolve many Nebulat 
and Clusters, and divide many Double Stars, &c., & post free, 
J. BATEMAN, be 

104, STRAND; 29, CHEAPSIDE ; ROYAL POLYTECHNIC, 309 

REGENT STREET, AND 131, Hren HOLBORN, Lonpont+ 


NOW READY, 
SECOND EDITION, 


RIBFIN’S 
CHEMICAL “HANDICRAFT. 


PRICE 45. ya. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy Bro, 480 pp., Ulustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN and SONS, 22, GARRICK STREET, 
LONDON, W.C. 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMPS. 
SIDMOUTH STREET, LONDON, W.C. 


ADAM HILGER, 


Scientific Instrument Maker to the Royal Observatories 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, Potsdam, &¢., &c. 

192, TOTTENHAM COURT ROAD, "LONDON. 

tat 
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The eoi eal Pocket or Dp 


Rutherford’s Gratings aro Mounted on fr, Norman tae: 
prices from $25 to 4x50. 


Price List 6 Penny Stamps. 
tt The leading Farmers’ paper.”"—Crare SewELL Reap, Esq, M.P. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE 
RICE 3d. WEEKLY). ahs 
Agta Bee Ale reforts of the nape 


this extensive 





bers of 


pecial attention to the treatment TF dered esiions Parita- 
ample Reports of th ST LONDON and e 
COUNTRY CORN, HOP, PROVISION, ead other Markets, 


with Ori “Articles o Practical Farming, the Dairy, B 
News, Horticulture, ae &e. It is Taming every Monday evening in 
time for oe country 

Terms of Sotaction, paya ek! in  advancs, post free :—3 months, 3s. pd. ; 
6 months, 


e 
Published by wi pIORERING 3 a1, Arundel Street, Strand, Rondon, W,C.. 
a cis Ml ote adel ste Anaad 


DOLLOND, 


1, Ludgate HilleSt. Paul’s Churchyard. 
ESTABLISHED 1750 
Manufacturer of Astronoyical and Terrestrial 
TELE Fz COPES. 
THE “ EDUCATIONAL g p ONOMICAR 
With ginch clear aperture. ESCORE, a 7 178. Od. 
N.B —These Telescopes have been intro@uced to meefthe 
wants of those wishing to ts of excellent 
quality optically,“while the exterior is sound sad good, with- 
out the cost of Figh h finish, 
The New Short-length Mercurial Paromeiet ai 
meter bined, od, miee 
ji N on applgatio® 


ovemenis, Rackwork, T . 


particulars of wih i will bep @ 


e boil half a 


DaI oa 
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_ PATERSON S APPARATUS FOR LECTURES AND SÇIENCE CLASSES. 


N@w List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with T 
the Physical Text-books in nse in Schools and Coll 


NATURE. 


for Science Primers and all 


Complete Sets of P. Apparatus 
e Siemens and Gramme Dynamo Machines and Lam 
ano supplied with A) per Science an 


Electne Signals tor Houses, Hotels, & &c., Colliery Saal 





Eg 


IMPROVED HOLTZ peters 


sor hire. 


: l [Sept 30, 1880 


es. 


of Hire. Post free. 


a A a ee ote 
EDWARD PATERSQỌQN; © ? 


. ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 
. 76, LITTLE BRITAIN, E.C, LONDON. STEAM WORKS-—GRAY’S INN ROAD. 





W. LADD & C O., : ° 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
(By Appointment to the Royal Institution of Great Britain), 


AND 


12. BEAK STREET, REGENT STREET, W. 
CAL MACHINES. GRAMME'S MAGNETO-ELECTRIC MACHINE for Laboratory use. 


PHOSPHORESCENT POWDER—very brilliant—for Paint and other purposes, 3s. per oz 
Physical Apparatus of every Description. e 
ILLUSTRATED CATALOGUE, SIXPENCE, 





FLETCHER’S PERFECTED SOLID FLAME 
GAS COOKING AND HEATING BURNER. 


[IPATENT; 


perfect Burner for Cooking, Boiling, and Dirty Laboratory 
ree from Smell, the most powerful Burner known, and not 


The onl 
Work. 


3,203.1 





damaged by 
the roughest 
dirtiest work 
This Burner 
is a valuable 
improvement 
on Fletcher's 
well - known 
Sold Flame 
Burner, of 
which Thou- 
sends are in 
daily use. 
The Gauza is 
done away 
with and re- 


foratedDome 
of Solid Cop- 
which 


iY per, 


can be taken 


off and Cleaned when Choked with Dirt The Stand is Broad and Firm, 
supporting ‘Large or Small Vessels safely and steadily. 


PRICE, Japanned, 6s. 6d ; Niokel-Plated, 8s, 6d. 


A SMALLER SIZE IN PREPARATION. 





ORIGINAL SOLID FLAME BURNER. 


PRICE, with Gauze, 48.; or Nickel-Plated, 58. 


The& Burners are the same power, 
and wu] ith equal ease boil 
Egg. a Chop, bol a Kettle, 
or nPE balf a hundredweight of 
Lead in an Iron Pot They will 
on of Water in a 
r Kettle ım Six Mmutes, 

ally well with Air, 


Flat C 
and wor 
Gas, or Coal. 

GAS FIRE, an Attachment to 
the abage, malang a first-rate Gas 


Fup, 1s 10 pregaration. 


ca Moulds, &c., with h Reprint of Mr. Fletcher’s Lecture to the. 
Soctety rie Aplications Laboratory Work, 
for which he was awarded Society's Sie s 


THOS. "FLETCHER, 


an y 


of Gaseous Fuel to 





? 


Silver Medal in June, 1880. 


e 4&6, MUSEUM STREET, WARRINGTON. 


i ee ae 
WANTED, “Clean Copies of “ NATURE,” 
Nos. 10, 1% 13, 48, 56, 78, 8r, 107, 116, 163, 168, 178, 187, 


) 204, 210, 


e 218, 224, 227, 228, 230 232, 240, 251, 255, a64, 
e 33 305, , 367, 368 


al 4 pana pa al ‘ae 
e s” 
"e ê . 
e 
e è e ® 
. e e 


434, 4 


295, 
441, 443) 472, 47%, 47 » 
ice of N ATURE, 299, Bi ford t, 
















Now ready, price 4s. 6¢, Part IT. 


3. 


A 


157: 


L 


Dlustvated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. Ditto, Lee Signals, Part 2, pasty ¥ee,% Stamps. 
wv 





THE SCIOPTICON! 


CATALOGUES FREE. 


THE SCIOPTICON COMPANY, 


GREAT 


== PORTLAND 
STREET, 
LONDON, W. 


THE AMERICAN JOURNAL OF 


PHILOLOGY. 


Edited by Basix L. GILDERSLEEVE, Professor of Greek in the Johns 


Contents. 
I. BO and GRAMMATICAL NOTES. By F. D. Allen, 
o 
2. RECENT INVESTIGATIONS of GRIMM’S LAW. By H. C. G. 
Brandt, of Johns H: ty. 
3. PRINCIBLES of ORTHOGRAPHY of FRENCH VERBS ENDING 
in ELER and ETER. By B. 


University. 
4 ZENOPHON’ S ŒCONOMICS. By C. D. Morris, of Johns Hopkins 


ertity 


5. The FOURTH PLAY in the TETRALOGY. By M. W. Humphreys, 


Hopkins University. 


kins Universi 


of Vanderbilt Univers 


ty. 
NOTE —The SO-CALLED “SUBJONCTIF DUBITATIF” je ne 

SACHE PAS. B 
REVIEWS and BOOK 


A 


logon Zatch Fur Romanach 
olo 


LANX C SALORA. 


Samuel Garner. 


ecent Amencan 


and Literature 
itschrift der Deutschen Morgenlandıschen Gesellschaft— 

Asinttrque—Germania. lische Studien—Revue de Philo- 
ologie—Rheinisches Museum— 


—En) 


RECENT PUBLICATIONS. 


The MORPHOLOGY of the SKULL. By 


W. K. PARKER, F.R.S., Husterian Profesgor, Royal. Coll 
Surgeons, and G. 


MACMILLAY & CO., LONDON. 


, BETTANY, B Sc., Lecturer o 


Hospıtal Medical School Illustrated. Crown 8vo. 


MACMILLAN & CO., London. 


n Botany in 
Ios, 


OTICES. Skeat’s Etymological Dictio: 
the nelih a Japguago—Mallery’s Sign? guage of ee 


blications in 


. O’Connor, of Johns Hopkins 


Aeh 


foya 








is a certain | Cure Tor all Disorder. vf the "LIVER, STOMACH 


AND BOWELS, & Gredt PURIFIER of the BLOOD; a 


Powerful Invigorator of the System, fa casos of 


AND DEBILITY, and is unequalled in Female Complaints, 


= Pe i e ; ? e sfet z 
s e 
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` Messrs. MACMILLAN & Co.’s PRIMERS. 





UP WARDS OF ONE MILLION OF THESE PRIMERS HAVE BEEN SOLD. 


N .SCIENCE PRIMERS. , "i 
oe A F i 5 © UNDER THE JOINT EDITORSHIP OF ° rae 
°“ PROFESSORS HUXLEY, ROSCOE, AND DAETOUD: STEWART. 
In 18mo, cloth, with Illustrations, price x each. s 


INTRODUCTORY PRIMER. By Professor Huxxey, F.R.S. 


CHEMISTRY., By H. E. Roscoe, pe a By MICHAEL Foster, 
FeR.3., Professor of Chemistry, Owens College, Man- M.D., F.R.S 
A EE TREN ASTRONOMY. By J. N. Lockyer, 
PHYSICS. By BALFOUR STEWART, F.R.S. 
a E Ona pI Oena College, | BOTANY. By Sm J. D. Hooxer, 


K.C.S.1, C.B., F.R.S. 


LOGIC. By Srtantzy Jzvons, LL.D., 


F.R.S., SA of Political Economy, University College, 
London. 


PHYSICAL GEOGRAPHY. By Prof. | POLITICAL ECONOMY. A Prof. 
GEIKIE, F.R.S. With Questions. JEVONS, F.R.S. 


4," Others in preparation. 


HISTORY AND eee PRIMERS. : 


EDITED BY 


JOHN RICHARD GREEN, 
AUTHOR OF “A SHORT HISTORY OF THE ENGLISH PEOPLE” 
6 In 18mo, cloth, price 1s. each. 


HOMER. By the Right Hon. W. E.| CLASSICAL GEOGRAPHY. By H. 
e GLADSTONE, M.P. F. TOZER, M.A. 


ENGLISH GRAMMAR. By the Rev. | GEOGRAPHY. 
R. MORRIS, LL.D. SER, F.R.G.S. With Maps. . 


CHILDREN’S TREASURY of LYRI- . 
OMe Rev. M. CREIGHTON, CAL POETRY. By F. T. PALGRAVE. -'In Two, 


Parts, each, Ly. 
* GREECE. By C. A; Fyrre, M.A. With | SHAKSPERE. By Prof. Dowex. 
Maps. 


GEOROGY. By ARCHIBALD GEIKIE, 
F.R.S., Professor ef Geology, Edinburgh. - 


By GEORGE Grove, 


ENGLISH LITERATURE. By the 
Rev, STOPFORD BROOKY, M 


EUROPE., By E..A. ene D.C.L., 
LL.D., M.A. With Maps. 


“GREEK ANTIQUITIES, 


By J. P. 
e MAHAFFY, M:A.- Ílusyated. 


ROMAN ANTIQUITIES. By Prof. FRANCE. By Caanporre M. Voner. | 


A. S. Pres wi Illustrated. 


PHILOLOGY. By } Pens, MA. 


GREEK LITERATURE. By Prof. 
JEBB, M.A. 


ENGLISH GRAMMAR EXERCISES. 


By R. MORRIS, LL.D., and H. C. BOWEN, M.A. 
ENGLISH COMPOSITION. By Prof. 


èe NICHOL , 


With Maps. . 


° *,* bie. in $ preparation. ; : a e3 
MACMILLAN & CO, BEDFORD STREET, STRAND, W.G 9. ` ° 
- ~e e ° : ge ane i 
. p Š j st o $ ig a e* 
.* ee ‘ ix °. e e e ° 5 e 


ore Y 
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“MESSRS. MACMILLAN 


Cad 


History of the Steam Engine. l 
By ROBERT L. GALLOWAY. With numerous 
Crown 8vo. 


Ilustrațions, 


Graphical Determination of Forces n! 





SOME OF . 


ANNOUNCEMENTS. 


É tribution of Animals,” &c. 

x Engineering Structures. By J. B. CHALMERS. Maps. Medium 8yo. 

“+ With Illustrations. 8vo, 
L hem 

Text-Book of Geology. deal Chemistry. 

. “By ARCHIBALD GEIKIE, F.R.S., Professor of 8vo. 

Geology, &e:, i in the University of Edmbareh, With 
=  TMustrations. Medium 8vo, ° 

s Mathematical Papers. 


A Treatise on Organic Chemistry. 


By H. E, ROSCOE, F.RS, and C. SCHOR- | 


LEMMER, F.R.S., Professors of Chemistry in the 
Owens College, Manchester, 
Vol. I. 


A Treatise on Comparative Embryology. 


‘With Illustrations. The Ary OM, Family. 


e 
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AND CaS 


Island Life ; or, the Phenomena of Insular 
Faunas and Floras, with theiy Causes, including an 
entire Revision of the Problem of Geological Climates. 
By ALFRED RUSSEL WALLACE, Author of - 
“The Malay Archipelago,” “The Ceageabhical Dis- 

With Illustrations and 


By Sir BENJAMIN BRODIE, Bart., F.R.S. Crown 


x. Modern Village Life in Bengal.—2. The Agricultural 


Community in Ceylon.—3. The Joint Family.—4. 
From the Joint Family to the Village. By Sir JOHN 
Crown 8vo. 


PHEAR, KC.S.I. 


By F. M. BALFOUR, M.A., F.R.S., Fellow and 


Lecturer of Trinity College, Cambridge. With Illus- 
trations. VoL II. 


Anthropology : 
Study of Man and Civilisation. 
° F.R.S. With Illustrations. 


Preventive Medicines 
By B. W. RICHARDSON, M.D., F.R.S. 8vo. 


Vopage of the & Vega.” 
e BY’ ADOLF ERIK.. NORDENSKIÖLD. with 


8vo. 


an . Introduction to the 


By E. B. TYLOR, 
- Crown 8vo. 


London. Crown 8vo. 


e| Life and Letters of 
e Editor of the Times. By 


° numerous Jljustratiors. Medium 8vo. ` D.C.L. 8vo. 


® 


i 
» 





“e MACMILLAN “AND' CO, LONDON. 


Painted by R. Craw, Sus, anp Tayidk, at 7 and 2, Bread®Street Hill, Queen Victoria Street, in the Ci 
MagaLaN AND Co., gt the © 


29 and 30, Bedford Street, Covent Garden. — THURSDAY, 


Maai T. Deana, late 
GEORGE W. DASENT, 


of London, n and published by” 


eptember 


Manual of Ancient Geography. 
From the German of Dr. H. KIEPERT. 


Exercises in Deductive Logte. 
By W. STANLEY JEVONS, LL.D, F.R.S., Pro- 
° fessor of Political Economy in University College, 


Dr. Francis Sibson's Collected Works. 
.,. With @llustrations, Four Vols. 8vo ` 


Guide to the Study of, Political Econgny. 
From the Italian of Dr. LUIGI COSSA, Professor 
in the University of Pavia. Crown 8vo. 


By the late Professor W. K, CLIFFORD, F.R.S. 8vo. ' 


- bom 
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GOVERNMENT GRANT OF £1,000. 

A MEETING of the Government-Grant Committee be held in 
FEBRUARY, 2881. Itis pequested that applications to be considered at 
that M ceting be fi forwarded to the Secretaries of the Royal Society, 
Burlington House, before the 31st December, 1880- 


GOVERNMENT FUND OF £4,000 
FOR THE PROMOTION OF SCIENTIFIC RESEARCH. 

A MEETING of the G -Fund Committee will be held m 
FEBRUARY, 1881. It ıs requested that applications to be considered 
at that meeling be forwarded to tha es of the Royal Society, 
Burlington House, before the 31st December, 1880. 


UNIVERSITY OF LONDON. 
MATRICULATION AND PRELIMINARY SCIENTIFIC 
EXAMINATIONS. 

Special CLASSES in all the Subjects will commence at St Thomas's 
Hospital Medical School, Albert Embankment, on October 11. 
Particulars can be obtained from the Secretary, pr GILLESPIE 
M. ORD, M D., Dean. 


PRELIMINARY SCIENTIFIC EXAMIN- 
ATION, UNIVERSITY OF LONDON. 











or by letter, to 
the WARDEN of the Cea Caer ospital, E.C. A Hand- 
book forwarded on application. 


MAÆTRICULAPION OF THE UNIVER- 


SITY OF LONDON, JANUARY, 1881. 


A CLASS in all the Subjects of this Examination will be held at St. 
Bartholomew's Hospital, ing MONDAY, October 11th. The Class ts 
not confined to Stu ts ‘of Hospital 

a particulars a to the Warnen of the College, St. Barthalomew’s 


ospital, mae 
oye on application. 


UNIVERSITY LONDON. 
PR MINARY SCIENTIFIC (M.B.) EXAMINATION. 
rioni is given in all the Subjects of the above Examınation at Guy’s 
at cre tes Wnei and Sumfher Sessions. The Class is not confined 


D Shudents of 
For oie Dean, Guy’s Hospital, Southwark, S.E. 
INSTITUTE OF CHEMISTRY. 





+ 


NEW COLOUR EXPERIMENT, 
BY LORD RAYLEIGH, F.R.S. 


This combination of absorbing media is intended to exhibit a 
compound yellow, Że, a yellow resulting from the mixture ot 
red and green prismatic rays, and thus to o illustrate a fundamental 
pomt in the theory of colour—that yellow 1s not, as is usually 

ed, a simple or primary colour, The blue glass, inclosing 

m of gelatine stained with litmus, is opaque to the yellow 
acd orange rays of the spectrum, the yellow glass, coloured in 
hke manner with aurine, stops the blue and violet rays. The 
combination therefore transmits only red and green rays. The 
result of the mixture is yellow or orange, as appears when the 
glasses are held up against a well-lighted cloud. The character 
of the light transmitted by either glass separately or by both 
together may be examined with any simple spectroscope, or 
a loose prism and a slit in a piece of blackened cardboard. 


Price of the pair of Disks, mounted, 6s.; by post, 68. 3d. 


JOHN BROWNING, 
63, STRAND, LONDON, W.C. 


ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBANKMENT, S.E, 


Introductory Address will be delivered by W. M. Orp, M.D., Dean of the ® 

School, at 3 pm. Twogantrance Science Scholarships of £t00 and £60, 

open to all ist year Studen salen eae the first week 
apres subjects oft and 





som or sot abla Special re may be made to Ye ee or to 


Several reread gia in the hboarhood leo Students for 
= and supervision; s ond i a register of inspected and approved lodgings 
18 in 

@ Prospectus and all paryeular can be onan from the Secretary, 


° 
P . 
woe FRANKLAND has offered a Pri bee ioe i inal >» Dr Griesrre. M. ORD, M.D., Dean, 
vestigation Analysis, 3} MOTT f s 
also offered a Prize of £a fee bee Dest Ori Tavestgation on, Specia on Special FIRTH COLLEGE, SHEFF ELD. «3 
Reactions of the Al and ee paron fro SESSION 1880-82. 
. These prizeserill be open to acronis all persons leret Fellowes of o Day Lectures and Classes begin on WES ESDAY, Oct éth. 
the Institute) who shall, before the Dacanbes next, have qualified Evening Lectures and Classes on MONDAY, October x 
for the Asseclateship i in all pects, sort of passing the Ladera nage practical dhere sa oa C Chemical Laboratory, with fittings and applizāceg of the 
examination; and su mpetition for these prizes will be accepted in | mon eo 9 
lieu of S£ such practical examination. th adaga o t to the r Colbe Classes ee bes Course of 
‘urther information mar Lee aa owe to the Secretary, Mr. Lectures on Blo iology, by e- W.W ger, E.R.S. 
C.E. Groves, Somé@raet Houle Progpectus with Particulars on app ay tothe Radierean, 
. 5 eee ° s e “* >» 
. è g j hed 
.. é ig °, e eo e n e a » 
. : . z e k z * - e e e e ry , ° 
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MICROSCOPIC OBJECTS 
6 OF superitive perfection, illustrating Histology and every branch of 


ee Catalogues post free and gratis on application, 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


PE PET PA i a a AA 
ROYAL POLYTECHNIC.—CLASSES for 


the preparation of Students for University Examinations, under the 
direction of EDWARD B. AVELING, D.Sc, F.L.S. London Uni- 


vernity Matriculation, 1st and md Se fic M.B., 
e® Botany, Physiology, Chemistry. the work pra 
ISLINGTON SCHOOL OF SCIENCE 

AND ART, 
. WINDSOR STREET, ESSEX ROAD, N. 


% 


EVENING SCIENCE CLASSES® under the direction of Mr. J 


Howarp, F.C.S , Demonstrator of Practical Chemistry at the Borough 
R ad Training College. 
Inorganic Chemistry and Practical Chemistry on Fridays, 6.30 to 10; 


Scund, Light, and Heat and ag tse on Wednesday Evenings, 7 30 to 
9 30. Teacher, Mr. Isaac Scarr, F (Assistant Lecturer on Chemistry 
and Experimental Physics at the Biv of i School, &c.). 


i MINERALOGY AND GEOLOGY. 


DOUBLY BERMINATED CRYSTALS OF 
EPIDOTE, Tyrol; 

CRYSTALS OF POLYCRASE, CORDIERITE, 
AUGITE, BONODOFFITE, Norway; 
METEORIC IRON, Estherville ; 
APATITE, LAZULITE, RUTILE, ONTARIOLITE, 
STAUROLITE, AUGITE, TOURMALINE, 
QUARTZ with Liquid, America ; 
eFINE POLISHED SLABS OF MICROLINE AND 
TO URADORITE, 

COLLECTIONS FOR STUDE from £2 a. , 
COLLECTIONS FOR BEGINNERS. from 45. 
BLOWPIPE CASES AND APPARATUS. 
PRIVATE LESSONS AND EVENING .CLASSES, 
Catalogues free. 
SAMUEL HENSON, 
277 (Late 1130), STRAND, LONDON. 


dr. HENSON'S usual Course of EVENING CLASSES will 
commence Tuesday, OCTOBER 12th, at 7.30. 


50 ROCKS, 50 FOSSILS, 50 MINERALS, 
NEATLY ARRANGED IN A 
DEAL CABINET, STAINED AND POLISHED, LOCK AND KEY. 
Eacan SrECIKEN LABELLED AND CATALOGUED. 
Price complete, EI 108. 


THE ROCKS Mhnstrate the Order and Range of Deposition, &c. 
THE FOSSILS are representative of the Genere found ın the most 


me MING ERALS are selected for their known uses in the Arts and 
Manufactures, and are extremely characteristic. 


Names and Locatities guaranteed, 
THOMAS J. DOWNING, Geologist, &c., 
38, WHISKIN STREET, LONDON, E.C. 

Catalogues Free. x 


GEOLOGY.—In the Preface to the STU- 
DENT’S ELEMENTS of GEOLOGY, byeLyell, 1874, he says’ 
it is impossible to enable the reader to recognise rocks and minerals at 
Seng aid of verbal descriptions or figures, he wil do well to obtain - 
enengee collection of gpecimens, such as may be procured from 
TENNA Tia, Strand), Teacher of Mineralogy at King’s Collage, 
‘hese Collections are supplied on following terms, in 

we ow £2 2 0 








“e rie im homas Cabinets :— 


100 Specimens, Í in Cabinet, with 3 Trays s 


200 Specimens, in Cabinet, pith 5 Trays se e m 550o 
e3700 Speamens i in Cabinet, a 9 Drawers. æ we IGIO O 
th 13 Drawers se s. 21 @ 0 


400 mens, in Cabinet, 
Spon extensive Collections at 50 to 5,000 Guineas each. 


EEEE E te 
FIRST- CLAŠS AND THIRD-CLASS 


e e AWARDS Py 
@ AT SYDNEY EXHIBIGVION 


FOR COLLBCTIONS FOR TEACHERS AND STUDENTS, OF © 


MINERALS, FOSSILS, AND ROCKS 


‘Used with success by all Geological Scierte Teachers in the United King: 
dom@ Single Specimens, Hammers, and all requisites, of 


eg JAMES R. GREGORY, 
Geologists” Reppsitory and Mug ®, Charlotte Street, Fitzroy Sgire 
Tew Litt, of Colfections, Af, ‘us, Rock Sections, O°c.,apost free. 
e oo y a e 
% ó . é e to 
e , e e e @ 
r 
e ° o e 
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LIVING SPECIMENS FOR. THE MICROSCOPE. 


THOMAS BOLTON, NATURALISTS) and MICROSCOPISTS’ 
STUDIO, 17, ANN SPREET, BIRMINGHAM. . 

T. B. has last week sent to his subscriffers the Marine Hydrozoan, Clave 
squamata, Fk aketch, and descriprton. He has aliy sent out cette 
cernna, Alcyone: NNgOSA, matelig repens, Melic&ia ENS, =- 
-laria cornia, StefkanoceroseE i nA &e e eer mH 


Weekly announcements will be made in this place of o B. 
is supplying. m ad 


Specimen Tube, One Shilling, ptsttires, 
Twenty-six Tubes in Sourse of Six Months for Si IARA o St M: 
Price List of Specimens on application “vith stamped aia S 
Portfolio of Drawings, No. 3, One Shilling. e 


GEOLOGY AND MINERALOGY. 


JOEN TYM has ready for Sale, at low prices, Educational Collections 
of Fossils, Rocks, and Mi specially arranged to illustrate the text- 
books of Lyell, Gelis, Bonney, ‘Callins, Davies Skertchley, Dana, © 
Jukes, &c, Senes of S ens for School and College Museums are 


supplied at very reasonable prices. Catal 
Postal Address CASTLETON, vrd SHEFFIELD. 


LA SEMAINE FRANGAISE : a Weekly 


Newspaper and Review in the French Language. Politics, Literature, 
Scenca, Art, toate! Nores, Price 3a., throu; a boo ers, and st * 
tha railway bookstalls 37, Southampton Street fand, W.C. 


LA SEMAINE FRAN NÇATS ISE: ae Française pour 


ad; “ix mois, 7. 7d. Pi Prix 3d., ches 
de ee auz 


bureaux, 37, Southampton Street, Strand, Lo: Wwe. 
LA SEMAINE F 1 CAISE,-—~ ‘La ‘Semaine Fran- 


ught out in London forthe meer of thase Engin 

readers who may to study contemporary French from all 
Teir, atear ot, otning thei readmg to one particular Gallic are 

It certainly merits success.” —Grashic. 

LA SEMAINE FRANCAISE,—* The numbers before 
us are full of good things. . It will be far better for most than any 
one of the best papers published’ Paris i . We are much pleased 
with the character of 1t, and believe it will be highly valued in all those 
laces tivated, ‘Lhe printing is very we } 

HEEM 
Terss oF SUBSCRIPTION: — 3 , 
Three pa ick ~ i oe 


Taro m m om o 
vee T. Sranswicx, at "Zing Street, C Covent Garden, W.C. 
Office, 37, Southampton Street, Strand, W.C. 
pmo 


airia ~ sa ELECTR (CITE 5i 


Paris. — 16, rue du Croissant. — Paris 


Revue spéciale populaire, illustrée, bi-mensuelle 
contenant 24 pages grand in-8° à deux colonnes, 
formant chaque années un magnifique volume ə 
de 400 pages orné de plus de 200 gravures. 


Rédacteur en chef: W. DE FONVIELLE ° 
Directeur: E. de CHsson 

Envoi gratis de numéro spécimen sur demands 
Un numéro 75 chimes 


Paris et Départements : Un an ....ccccsceoee.e 22 iT, 
Étranger. — Union postala : Un an......00.0. 14 fr 


Les Abonnements partent du 6 et du 20 de chaque mots, 


THE “HANSA” 


Published since 186; in Hamburg. is the only independent professional 

paper in Germany, dedicated agclusively to Marntıme Objects. Essays, 

tiques, Renews R orts, Advegtisgments. Stree eye kept upgn the deve- 

ment of Meantime Affairs in every respect Every second Sunday one 

Number in 4to at least , frequent su Frogs awry re hp Subscr’y tion 
time , preceding numi subsequently 

for twelve months. aa ael 4d. a line, widely spread by the 

per; considerable abatement for 3, 6, ra months’ insertion, Business 

pe ca: Aug. Meyer and Dieckmann, Hambute Alterwall 48. Edited "hy 

Alexanrler Street, 8. 








W. v. Freepen, M.R., Hamburg, 





® On the rst o#every Month. 


TRIMEN’ ’S JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
% New Series. Edited by Janis Barrren, cran, P-L S; 


CoNnTENTS.—Ongual y an 
Notices of Books and aona Aice m Sty co tal News — 


, British Museum. ij 


Price 1s. Sul ion for One Year, Payable in advance, ras. 
London: WEST, N SPAN, & CO., $4, Hatton Garden, E.C. 
e . s Ai 
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eo 
a 
hd eo? s se 3 
e ee e e e 
. se æ . 


ee |S a oe 


Oct. 7, 1880] . NATURE. ; clexix. 





THE NEW BIOLOGICAL JOURNAL. 
ARCHIVES DE?’ BIOLOGIE. 


Edited by Professors Epon Vay Baveonn of Liège, and VAN 
. BAMBEKE 

Be oem is devoted to the uBbcaton ‘of original Memoirs on the 

Histology, l Physiology. and Comparative Anatomy of Plants 

grated with numerous Coloured Plates, 


aed pears Animals., PRAE ofthe 
, ace Number, Six Shillings Sixpence. Annual Subscrip- 
don: 
ers 


tyve Shillings, or Twenty-seven Shillings post free 
eived by Messrs, WiL Erans & NORGATR, 14, Hennetta Street, 


gs Garden, % oien 


n the first two num bave appeared :— 
Ea benavin the Em ogy of the Mamalia. 
g Bau n the Cleavage of the Egg ın Batrachia. 


e ibe x Hincsr: On the Termination of Nerves in the Muscles of Insects 


EDERIQUE AND VANDEVELDE: On tpe Physiology of the Muscles and 


Nerves of the Lobster. 


MacLuop: On the Harderian Gland of the Duck, &e , & 





On tho xst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, 
“Edited by Joun T. CARRINGTON, 


With the Assistance of 
FareperjcK Bonn, E.Z S.* | Pi A. Power, M.D. 
EpWanp A. Fror, r L.S. Jinen Weis, F.L.S. 


BocsaNan WHITE, M 


. by wal known hei neg on all branches of the 
Science; aas AR 


wjurious or beneficial to Farm or Garden; saaa on 
Habits, ‘Life-Histories ; occurrence of Rarities, &c. ; there are monthly hats 
of Duplicates and Desiderata. 
Numerous Woopcur ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and Curomo-Liruo- 
GRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO, Stationers" Hall Court. 


THE VICTORIA UNIVERSITY. 


THE OWENS*COLLEGE CALENDAR 


for the Session x880-1. Price 3s , by post 3s 6d. 
Manchester. J. E. CORNISH. 
Londons MACMILLAN & CO. 


NORTH BRITISH * AGRICULTURIST 


ist a on icultural Journal in Scotland, and circulates edeisively 
mes Proprietors, Factors, Farmers, Farm-bubffs, and 

evn m the management of landed property throughout a ie 

and the Northern Counties of England. 

The AGRICULTURIST has also a very beter oslo circulation on the 
Contment of Europe, America, Australia, and the Colonies. 

The AGRICULIURIST i is published every Wednesday afternoon in 
time for the evening mails, and contams R: of all the principal British 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication. 

‘Lhe Vetermary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
of animals, and their treatment when labouring under disease. 

Full Re ports are given of the Meetings of the R Agricultural Society 
of of Ragland the Royal Apricultira] Society of Ireland, the Highland and 
Society of decay the Scottish Chamber of icultu 
Aan all the principal Agricultural Associations throughout Great Britain 


Ireland 
For Advertisers addressing themselves to Farmers a better medum does 


n 
oper. ga. By post 34a. Annual Subscription, payable in advance, 14s. 
ie war ee oh Street, Eambirgh. 
Orders payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 


“phe leading Farmers’ paper.” —CLarE Sawai, Reap, Esq, M.P, 
. THE’ CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE 
(PRICE 3d. WEEKLY). 
The representative organ of the Central and Provincial Chambers of 
Agriculture ; ial fs fh ithe da of the discussions and proceedings of 
any other agncultural paper. Jt devotes 
special attention to ee  Preatnione TFA ricultnral Questions by Pariia~ 
auent, besides contaming ample Reports Gf tha LATEST LONDON and 
COUNT CORN, CATTLE, HOP, PROVISION, and other Markets, 
with Onginal Articles on Practical Farming, the Daury, Herd and Flock 
Novs, Hornculture, geu &c. It isedespatched every Monday evenmg in 
time for the country post. 
Terms erns of Buhseprion, payable i in advance, post free :—3 months, 35. 9}d.; 


1a months, 153. aa. 
Eman De PICKERING ax Arundel Street, Strand, London, W C. 


.* THE BREWERS’ GUARDIAN: 
A Eee Paper devoted to the Protection of Brewers’ Interestsp 
censing, Lega! and Parliament: Matters. 
REVIEW oF THE MALT AND ae cng AND WINE AND SPIRIT TRADE 
ECORD. e 








s The Organ of the Coyptry Brewers. 
“ The Brewers’ Guanine a P is published on eve of every alternate 
Tuesday, dnd is the ae officially connected = brewing interests, 
setae. 16s. Ód. Pe t free, dating trom any quarter-day. 


Single Copies rs. each. Registered or transmission abroad. 
Pe Of cess 5 Lond court, Walbreak, Tent n F.C. 
. © 
be e 
sct ee g 
. *, e 
. e é e o ` ee e 


e 
e 
Price 3s. Quarterly ; Yearly, x2: , post free. 
MIND: No. XX." 
I. Aisthetic Evolution in Man . 
It, The Unity of the Organic aT (Gonchades) B ee 
III. Another View of Mr. Spencer’s Ethics, By-A we bean 
IV. Botanical Classification. By W. L Davidson ° 
V. The Method of Kant. By J. Watson 
With Critical Notices, Notes and Discussions, &c., by Prof. RyIGHT, * o 
Dr. Barn, Prof. "ADAMSON, and others. 5 
WILLIAMS & NORGATE, London and Edinburgh. e 


NATURE SERIES. | . 


THE SPECTROSCOPE AND ITS AP- 
PLICATIONS, By J. N. LOCKYER, F.R.S With Illmtrations. 

Second Edition Crown 8vo. 31, 6d. 

THE ORIGIN AND METAMORPHOSES ` e 
OF INSECTS. By’ Sir JOHN LUBBOCK, MP, FRS With 
Illustrations, Crown 8vo. 3s. 6g. Second Edition. , 

THE TRANSIT OF VENUS. By G. 


FORBES, B.A., Professor of Natural Philosophy in the Andersonian 
University, Glasgow. With numerous Illustrations. Crown 8yo. 
3s. 6d. 


THE COMMON FROG. By St. George 
MIVART, F.R.S. Illustrated. Crown 8vo. gf 6d. 


POLARISATION OF LIGHT. By W. 
SPOTTISWOODE, LL.D., President of the Royal Society. Ilus- 
trated. Second Edition. Crown 8yo. ar. Gd. 

ON BRITISH WILD FLOWERS CON- 


SIDERED IN RELATION TO INSECTS. By Sir JOHN LUB- 
ate M.P., F.R.S. Illustrated. Second Edition. , Crown 8y0. 


THE SCIENCE OF WEIGHING AND* 
MEASURING. H. W. CHISHOLM, Warden of the Standards- 
Illustrated. Crown 8vo 45. 6d. 

HOW TO DRAW A STRAIGHT LINE; 
A Lecture on Linkages. By A. B. KEMPE, B.A. Illustrated. Crowa 
8&vo. rr 6d. 

LIGHT: A Series of Simple, Entertaining, 7 
and Useful Experiments in the Pheiomena of Light for the Use of 
Students of h of every age By ALFRED M MAYER and CHARLES 
BARNARD ith Illustrations. Crown 8vo. as. 6d, 

SOUND: A Series of Simple, Entertaining, 
and Inexpensive Experiments in the Phenomena of Sound, for the Uss - 
of Students of every Age By A. M. MAYER, Professor of Physics 
in the Stevens Institute of Technology, &c. With numerous Illustra- 
tions. Crown 8vo. 35. 6d. 

SEEING AND THINKING. By Prof. W, 

K. CLIFFORD, F.R.S. With Diagrams. Crown 8vo, gr. ôd. 


DEGENERATION: A Chapter in.DAR- 
WINISM. By Prof. E. RAY LANKESTER, F.R.S. Ilustrated. 


Crown 8vo. 2s. 6d. 
(Others to follow.) 
MACMILLAN & CO., LONDON. 








Now ready, price 4s. 6d., Part IT 
THE AMERICAN JOURNAL OF 


PHILOLOGY. ; 


Edited by Basin L. GgrpeRsLEEVE,. Professor of Greek in the Johns 
Hopkins V piven e: 


Conten 

r. ETYMOLOGICAL and GRAMMATICAL NOTES. By F. D. Allen 
o! Olle; 

2. RECENT vESricaTIONs of GRIMM’S LAW. gy H®C. G. 


Se PRINCIELES of 0 ORTHOGRAPHY A of FRENCH VERBS ENDING = 
in ELER and ETER. By B. F. O'Connor, of Johns Hopkins 


University. 

4 ZENS HONS S ŒCONOMICS. ®y C. D Morris, of Johns H®pkins 

niversi 

3 The FOURTH PLAY in tho TETRALOGY. By M. W. Humphreys, 
of Vanderbilt University. 

NOTE —The SO-CALLED “ supsqneris DUBITATIF” je xe 
SACHE PAS. By Samuel 

REVIEWS and BOOK NOTICES: Skeat’s €tPmological Dictionsty of ° 
tho English Lan e—Mallery’s Sign Language of the North 
American Indians—Recent American Publicatiogs in Romagee, 


Philo! ,„ and Literature. e 
REPORTS: Zeitschrift der Deutschen Morgenlindgschen Gesellschatt— 
Baie Amatiqu ix—Englische Studien—Revue de Philo- 
Paes, fur Romanische Philologie—Rheinis@hes Museum — 
® e 
e . P 
REGENT NT PUBLICATIONS. %@ * ° . 
MACMILLAN,& COg LONDSy. ©, 
e Ga % o ` 
C A . è .’ d 
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In Medium vo, price 25s. 


_IN BRITAIN, 


` By W. BOYD DAWKINS, M.A, F.R.S., F.68., &or f. 


*Curator.of the Manchester Museum and Professor of Geology and Palæontology i in Owens College, yath&ter. 


» With numerous Illustrations. e 


BY THE SAME AUTHOR, 


CAVE-HUNTING. h ; 


% o 


a 
RESEARCHES ON THE EVIDBEÅCE OF CAVES RESPECTING THE EARLY INHABITANTS 
OF EUROPE. . 


With Illustrations. 


Medium 8vo, 


ais. 


“t An admirable résumé of the important results obtained of late years by the exploration of the contents of caverns in yarious 


parts of Europe.”— Westminster Review, 


MACMILLAN AND CO., LONDON. 





In crown 8v0, price Ios, 6g, 


THE MECHANICAL THEORY OF HEAT. 
BY R CLAUSIUS: 


Translated by WALTER R. BROWNE, M.A., Late Fellow of Trinity College, Cambridge. 


MACMILLAN AND CO., LONDON. 








Just Published. 
A MANUAL OF PALZONTOLOGY. 
FOR THE USE OF STUDENTS. 


WITH A GENERAL INTRODUCTION ON THE PRINCIPLES OF 
PALEONTOLOGY. 


BY H. ALLEYNE NICHOLSON, 
M.D., D.Sc, F.R.S.E, &e., 


Professor of Natural History in the University of St. Andrew’s, 
Author of “ A Manual of Zoology,” &c. 


Second Edition, Revised and greatly Enlarged. With a Glossary and Index. 
Two Volumes Octavo, with 722 Illustrations, £2 as. 


“The most complete and syntematie freely on the subject in the English 
language It has not only thoroughly revised, and to a great extent 
aerate but so much enlarged by the madition of new matter that it may 
atin to bo considered, to to all intents and purposes, a new book.’’—Satarday 

pele agth Sept., x 
“ Thero 18 a wonderful fol charm of splidiy aad oles clearness about the com- 
position: the indefinable touch of genius hg! fhe pages, and tho most 
reader must be stolid indeed who does noe follow the author with an 


intergst running hard upon enthusiasm. . illustrations are not only 

profuse and scienti y accurate, but exhibit for the most part a pictorial 

delicacy and vividness pe as must siy ths most exacting connoisseur in 
of art."—London 


this kind Quarterly 
«It is certainly the best book of its PEE tis iie of students, and for 
ou general reader, which we possess,” —Geological Magazine. 
WILLIAM BLACKWOOD & SONS, Edinburgh and London, 


Fourth Edition, Revised, medium 8vo, cloth, 18s. 


DESCHANEL’S NATURAL PHILOSO- 
PEW. Aa Elemen prenis. Translated and Extended by J. D, 
FRSE, Pofon oF maturaj, Philosop 7am 

ustrated ngravipgs and 
pa and accompanied @ Series of Problema 

ea a E 6d. each. 

Part 2—MECHANICS, HYDROSTATICS, and PNEUMATICS. 
Pat E LEHAL. Part HI—ELECTRICITY and MAGNETISM. 
Part. IV.—SOUND and LIGHT. 

“S tically arranged} sier] written, and admirably flustrated, it 
forms a el ee k for a RA experimental naby puurated, i 
Review, ee 

e 
© — Feap, Bvo, cloth, 3s. 6d. 


. ELEMENTARY TEXT-BOOK OF PHY- 
SICS. By Prof. EVERETT, Translar and Editor of Deschanel’s 


“Natural Rilozophy,” &c. {llustrated by numerous Woodcuts. 
Ye havo no hesitation in warmly recommending it as & goodtext-book 
`% for junior "Nature. a 
Tougot: BIQACKIE & SOS 49 and 50, Old Bailey, 
e Mo ee à 
. to = r. e eee 
e 
e e e 7. o 





THE LONDQN LIBRARY, 
ù 12, ST. JAMES'S SQUARE, S.W. 


President, 
“ Thomas Carlyle, Esq. 


Trustees. 
Earl of Carnarron, Lord Houghton, Earl of Rosebery. 


Comssrittee. 
Sir James Alderson, F. W. Barton, Esq., Rev Canon Cheetham, 


Beors HW 
court, H. . A 
yp Boa. Rev. Stanley 
d, Esq., H. 


F. Harrison, i $ 
Morley, "Rey. Maxwell Lyte, Oo eee 
F. Pollock, 


Cotter Monson, Hay | yale of 
Dha Stephen, Beker Spencer, Esq., Leaks 
= tbe Tis Library cote contains 90,coo Volumes of Ancient and Modern Literature, 
Jaaa ubscription, £ a year, or $a with Entrance Fee of » 
feria life Meee, 426. Fifteen Volumes are allowed to Country and 

‘en to Town Members. Reading Rooms open from Ten to Half-past Six. 
Catalogue, wew edtiton, 1875 (1,062 pp), price 165,35 to Members, ras. 
Prospectuses on application 

ROBERT HARRISON, Secretary and Librarian, 


ZOOLOGICAL SOCIETY’S LATEST . 
PUBLICATION. 


PROCEEDINGS of the SCIENTIFIC MEETINGS of the ZOOLO- 
GICAL SOCIETY for 1880,—Part III., containtng the Papers read at the 
Scientific Meetings in May and June, 188. With 9 Plates, mostly coloured, 
z2s.; with Plates uncoloured, 3s. 

May be obtained at the Booey? s Office (rr, Hanover Square, W, 

Messrs. LONGMANS’, ee Society’s Publishers ( Paternoster ow, B.C), 
through any Bookseller. 


BRYCE-WRIGHT’S LATEST ARRIVALS. 
GEMS, S fine Cat’s- “Wye, Tourmalines, Star — 





MINERALS. —A very fine cgmplete Collection, co 
Specimens of most beautifully C SA METAN T Aa 
Edington Greenockite, R SE ETER &e. 
FOSES Sa ue Specmei of Jaws with Teetheof Hybodus® 
» and a very fine Teleosaurus from 
ger rakie i e 
SHELLS.— Conus Onaicus, Wes cedo-yueli, Voluta Funonia, 
e V- pulchra, V. Cymbiola, &c. 
s BRYCE- WRIGHT, á 
Mineralogist and ExpePt in Gems and Precious Stones, 


go, GREAT RUSSELL STREER BLOOMSBURY, . 
LONDON, W. : 
° e s . 
e . 
e ou e o 
o® _ eee : 
° . z c o . on 
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SUBSCRIPTIONS, TO NATURE LIGHTNING p o ya ag 
j Yearly ae s ee 285, beta accumulated since the time of Benin Pamio, . 
To the Colonies, "United States, the Continent, and S f ° 
all pices the Postgl Union :— Be - NEWALL & CO.’S E 
E Ee 
N Hay L, l I7 ige ed parent „COPPER LIGHTNING CONDUCTOR, © > 


with unvarying success, is the most Rehable, most Effective, amd Cheapest * $ 
Conductor ever offered to the public. 


It is simple in ita application, insulators required, and it costs * F 
oe pon For tho edad size, whch gee a ay sora oo? 


LL & CO., ewe STRAND =- 

ARIDO 4 ROAD , LIVERPOOL. ) 
ANDERSTON VAY, GLASGOW. d 
MANUFAOTORY- GATHSHBAD- 


ASTRONOMIGAL TELESCOPE,” è 


°? BATEMAN’S 
WONDERFUL £5 5s INSTRUMENT ] 


Is the finest ever yet atteriptod. 3inch Achromatic Object Lenses, En- 
tirely constructed of polshed brass; total es feet ro inches; very 
highly finished with Altitude and Axmuth vements, Rackwork, one 4 
Adjustment one Terrestrial and one Huyghenian Astronomical Eyepiece; 
show Jupiter's Belts, Crescent Form of Venus, resolve many Nebule 
and Clusters, and divide many Double Stars, &c , &c. Prospectus post free. g 


J. BATEMAN, 
104, STRAND; 29, CHEAPSIDE; ROYAL POLYTECHNIC, 309, 
REGENT STREET, AND 131, Hiem Hoiporn, LONDON. 


NOTICE OF REMOVAL. 
JAMES HOW & CO., 
SCIENTIFIC INSTRUMENT MAKERS, 


73, FARRINGDON ST., LONDON 


Gaceors, Sr. BRIDE ST., AKD 2, Fostex Lams), 
HOW'S STUDENT’S MICROSCOPE. HOW'S MICROSCOPE LAMP. 
Rock Sections and other Objects for the Microscope. y 


G. TISLEY & Co, 


a OPTICIANS; 


172, BROMPTON ROAD, S.W 
(Close to South Kensington Museum). 


THE PHONEIDOSCOPE 
An Instrument for Observing the Coloür Figures òf Liquid Films onder thé i 
Being a visible demonstration of the Vibratory and Molecular Motion ofa 
The PHONEIDOSCOPE oe 3 ES 2 cas of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, 104, 6d. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 


8s. 
a; 29; Bedford Street, Strand. 
e SESSE R E REN 
NOW? READY 
e,” ‘en COND. EDITION, 


CHEMICAL "HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
e  ĦDemy 8y0, 480 Phas Ilustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J,@RIFFIN and SONS, 22, GARRICK STREET, 
LONDON, W.C. è 


J} ORME & C0, 


(Late M. JACKSON & CO.) 
MANUFACTURERS AND IMPORTERS OF 


SCIENTIFIC APPARATUS 


> AND 
CHEMICALS. 
SOLE AGENTS FOR HICKLEY’S PATENT TELEPHONES, 
Price 50s, per Pajr, Cash with Order. 
Price Lists sent on veceipt of Three Stamps for Postage. 
For Trade Terms inclose Business Card. 


65, BARBICAN, LONDON, E.C. 


* CHALLENGER” EXPEDITION, 
MICROSCOPIC PREPARATIONS FROM, 
Per Sir WYVILLE THOMSON. 
S 
Ary ah ajectedProparason D Antone cl tee Maey, in 


To be had of J T NQRMAN, 178, City Road, E C, about 100 yards 
north of Old Street. 
° A large variety of Specimens in all Branches of Microscopy. 


R. W. NEEVES, 
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PHILOSOPHICAL INSTRUMENT | ASAR E ERAT GER ot 
INTENSITY COIL MAKER, _ | PH tits g Eletica and deustie Adparait TEA ant ana 





PRICK*LIST, FOUR STAMPS, CHEMICAL & PHYSICAL APPARATUS 








ss, SIDMOUTH STREET, LONDON, A E one e et Sige Case outs Suis Bisiness ° 
es 
ADAM HILGER, Illustrated Priced Catalogues on Application. el 


MOTTERSHEAD AND CO, 


Scientific Igstrument Maker to Sak Royal Observatories 





of Greenwich and Edinbu bservatortes of 7, EXCHANGE STREET, & 10, HALF MOOW STREET, 
a ileBourne Sydney Botte Grey, Bee om : MANCHESTER. 2 
I TOTTEN HAM COURT OAD, LO 
potit 7 Polarisation Spectroscapes of Great Dispersion, ns described b by DRAPERS INK (DICHROIO). 
The Malan ieteal Pocket Te es of Prof. a h, a THE NEW- ‘BLACK INK à 
. ep lh patogi are Mounted on Mr. Norman Lockyer’s Plane at DIFFERING FROM ANYTHING EVER PRODUCED, 
we ee Price List 6 Penny Stamps. bib itv av ipa x Balla, Publie Obeesmuad ion p tere od e 
e 
~ MUSEUMS AND COLIS9ECTORS. é Tt wiitee almost Eull Black. Hows Baali the Pon, ee . 1 
a corrode e: 
Mr. DAMON, of WEYMOUTH, will forward ane Bom nc corrode steal Pgs | pene Leper a s 
abridged Catalogue of his Collections in Natural Hisfo Can be obtained in London, Messrs, Bangar esmeg Farting- ° 
Objects? inclu RECENB SHELLS (Foreign don Sest: Wi EDWARD O cii sachent, Fe AvoeDt Coy Dake | 
British}, FOSSIL MAINS, MINERALS, ROCKS, bari Liverpool; and Stacy & Coox, Paternoster and,to be gad of 


BEWLEY & DËYPRR (Limited Dudin; " © fA 


MARINE ZOOLOGY, &c., &«., &c. 


ie 


olxxxii 


STRU CTURAL BOTANY; Or, Organography on the 
“Basis of Morphology. By Professor ASA GRAY, LL.D. With a Glossary of Botanical Terms 
. and numerous Illustrations. 8vo. tos. 6d. 4 
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New Volume of “ Nature Series.” e 


. DEGENERATION: A Chapter in DARWINISM. 


By Professor E. RAY LANKESTER, F.R.S. eet Crown 8vo, 


MACMILLAN AND CO., LONDON. 
Now ready, in Medium 8vo, price 18s, Vol. I. . 


A TREATISE ON 


F 
£ o 


COMPARATIVE EMBRYOLOGY. 
F. M. BALFOUR, MA, FRS .. 


Fellow and Lecturer of Trinity College, Cambridge. 
In Two Vols. Ilustrated, 
MACMILLAN AND CO., LONDON. 





PATERSON’S e ie A i e RA PETUR AND Be e a a vE 


EDWARD PATERSON, 


- 


ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 
76, LITTLE BRITAIN, E.C., LONDON. STEAM WORKS—GRAY’S INN R@AD. 
ilustrated Catalogue of Electrical Apparatus, Part ï, post fret, 6 Stamps, Ditto, Electric Signals, 


Part 2, post free, 6 Stampi, 





SCIENTIFIC INSTRUMENT MANUFACTURERS, 


W. LADD & CO, 


(By Appointment to the Royal Institution of Great Britain), 


Il AND 12, BEAK STREET, REGENT STREET, W. 
IMPROVED HOLTZ ELECTRICAL MACHINES. GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use. 


PHOSPHORESCENT POWDER—very brillignt—for Paint and other purposes, 35 per oz. 


THIN GLASS FOR MICROSCOPIC 

MOUNTING, of best st quality, Circles, 6d, per ounce; Squares, 

; Ground edg Slips, 5% per gross: also 
other M Materials aie and Objects prepared for mounting.— CHAS, 
PETIT, rsx, aa Stoke Newingtoo, N 
OMAS D. RUSSELL’S 
NATURAL HISTORY STORES, 
48, ESSEX STREET, STRAND, W.C. 
Student#and others are invited to inspect pe the Collections of British and 
pecineas,itfroscope Ovject, AS ery 
igs ae Cerd Tra 
lass, Canada Balsam, Marine Glue, aad 
logist and Microscopist. © 
‘atalogues Post Free. 


ar. Od. ; post free 2d. 


Cabinets, Geologist 


“Tablets, Glass Sipe, Mion Then 


other requisites for Geol 














Physical Apparatus of every Description. 
ILLUSTRATED CATALOGUE, SIXPENCE 













(Lato Maker to an eminent firm), are tha 


B 
TWENTIETH LOF A GRAINS or 408. 








BALANCES as matle by 
W. STONE, 
44, Gloucester Street, Holborn 


and cheapest. Try his . Box 
CE, @arranted to turn è ONE- 


Price List of Balances 
Tustrated) post free 





SWIFT & SON, 
OPTICIANS. ` 


Messrs. SWIFT’S CHALLENGE 
BINOCULAR, & MONOCULAR 
MICROSCOPE in Cabinet, from 


£14 to 418 128, 
Just published, 2 Pamphlet to tho Un- 


A initiated, with Instructions how to select 
J aM and test its 2 Optical and 


7 Stamps. 


n Qualities,® 
Ay Catal folly iHnerteed f fora Stamps. 


UNIVERSITY 


OPTICAL WORKS, 
UNIVERSITY STREET, 
LONDON, W.C. 





For Lives ONLY. 


"Eor BAD T AREAN, OLD WOUND, and SORES, E7 \: Jec lated Funds a Z 
effectually rubbed on the Neck and Ohest, it cures SORE |e Alte. Subsonbed Capital of fore thanio a om a 1,500,000 
„THROATS, BRONCHITIS, COUGHS and COLDS; and fore oC gruia may be had st tha Ofico, orfrom any 


adv, REEUHATISN, and an oa Diseases 1$ ia unoqualled, 


EAGLE INSURANCE COMPANY, 
79, PALL MALL. 


e ESTABLISHED Boy. 


GEORGK HUMPHREYS, Actuary and Secretary. 


» ë ? 6 


Oct. 7, 1880] ‘ 
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SOME OF © a 


MESSRS. MACMILLAN AND CO’S: 


we 


: > , ANNOUNCEMENTS. i 





History of the Steam Engine. 
By ROBERT L, GALLOWAY. With numerous 
Hlustrations. Crown 8vo. 


.. 
Graphical Determination of Forces in 
Engineering Structures. By J. B. CHALMERS. 


With Illustrations. 8vo. 
e 


Text-Book of Geology. 
By ARCHIBALD GEIKIE, F.R.S., Professor of 
Geology, &c., in the University of Edinburgh. With 
Illustrations. Mediumdvo. 
* A Treatise on Organic Chemistry. 
By H. E. ROSCOE, F.RS, and C. SCHOR- 
LEMMER, F.R.S., Professors of Chemistry in the 
Owens College, Manchester. With Illustrations. 
Vol. I. 


A Treatise on Comparative Embryology. 
By F. M. BALFOUR, M.A., F.R.S., Fellow and 
Lecturer of Trinity College, Cambridge. With Ilus- 
° trations. Vol. II. 8vo. 


Anthropology: an Introduction to the 


° Study of Man,and Civilisation. By E. B:. TYLOR, 
F.R.S. With Illustrations. Crown 8vo. 


Dr. Francis Sibson s Collected Works. 
With Ifustrations, Four Vols. 8vo. 


Preventive Medicine, 
ee W. RICHARDSON; M.D., F.R.S. 8vo. 


Dine of the “Ve ga,” 


es 
By ADOLF ERIK NORDENSKIOLD. With, 


e 

Island Life; or, the Phenomena of Insular 
Faunas and Floras, with their Causes, including an 
entire Revision of the Problem of Geological Climates. 
By ALFRED RUSSEL WALLACE, Author of 
“The Malay Archipelago,” “The Geographical Dis- 
- tribution of Animals,” &c. With ustrations and 

Maps. Medium 8vo. z 


Ideal Chemistry. 
By Sir BENJAMIN BRODIE, Bart, F.R.S. Crow 
8vo. 


Mathematical Papers. 
By the late Professor W. K. CLIFFORD, F.R.S. 8ya, 


The Aryan Family. 
1. Modern Village Life in Bengal.—z. The Agricultural 
Community in Ceylon.—3. The Joint Family—4, 
From the Joint Family to the Village. By Sir JOHN 
PHEAR, K.C.S.I. Crown 8vo. 


Manual of Ancient Geography. 
From the German of Dr. H. KIEPERT.. 


Exercises in Deductive Logic. 
By W. STANLEY JEVONS, LL.D., F.R.S., Pro-ẹ 
fessor of Political Economy in University College, 
London. Crown 8vo. 


. e : _©e 
Guide to the Study of Political Economy? 


From the Italian of Dr. LUIGI COSSA, Professor 
if the University of Pavfa. Crown 8vo. : 


Life and Letters of Fohn T. ` Delane, late 
Editor of the Mimes. By Sir ctoRGg w. DASENT, 


numerous Illustrations. , Medium 8vo. z eD.C.L. 8vo. ue ° i . a, ee ° 
-° ° j e é ° 
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n ? ay e . LEP e 
MACMILLAN AND CO, LONDON “% ° é $ E bt a“ 
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_ STANDARD AND OBSERVATORY THMEREEPERS, 


. ` rn fen NO MANUFACTURED BY E. DENT & o: AN : 





r be Guineas, ee uineas, 
z Standard C Clook, suitable for Private Residences in Town Standard Observatory Clock, of the most trl oo con e 
naki or Public Institutions, beating seconds and. struction, with barometric compensation, ee 
E going days with once vinding ; in carved and - ‘ (a) The same,*with Sir Geog Airy’s escafement ... 
= ° red ak or mahogany case w+ m from 38 (6) The same, with M. Tereni arnal contact ® » 
(2) eo same, but going one month with once system a iia. a 200 
e winding . č e «+ from 40| The New Standard Clock (ihe primary standard ti of 
° ~ ee vas the United Ki n) of the Roy. $ Greenwich, was 
á Standard Observatory Mean time Cook 80 lise Be Dato Cos oad Peen de NAi x 
` (a) The same, but furnished with Gecfrical contact are now being made for the Royal Observatories of Spain and 
apparatus with ecgentric screw adjustments for Belgium, Standard Clocks of less refined consiruction for the Ob- 
dropping a a time Pas or ee hourly servatories of Edinburgh (Royal), Dunsink tink (Royal Tih, Oxford 
92 | (University), Pulkowa (Russan Im, ricih, ate Natonal 
‘Standard Observatory Sidereal Clock  .. . 80 a, PEANY OEREIN LOTE A fen 
{a The same, but furnished with electrical contact Galvanio Chrono hic Apparatus, for reg@fering «| 
apparatus with fine vertical and horizontal screw the time of erate of Blits aee other astrono- 
adjustthhents for transmitting seconds, currents mical phenomena ... from 120 
. for controlling other clocks, &c. o 95 | Te Great Galvanic Chronograph of the Royal Observatory, 

J (4) The same, but arranged to omit the caveat a j Greenwich, and the still more powerful Apparatus for the Royal 
f every 6oth second, for pricking o on caronogaph Observatory, Brussels, and other smaller ones for other Observa- 

y. barrel, &. 97 | tories were constructed by E. Dent & Co., Pa 

e 





° E. DENT & CO, 
WATCH, CLOCK, AND CHRONOMETER MAKERS, 


61, STRAND, & 84, ROYAL EXCHANGE. = FACTORY, GERARD STREET, LONDON 


s -+ 
. 


`~ ‘MICROSCOPIC SPECIALITIES. 


` Series 12A Medical Fetnological Preparations; Serles V.—24 coe from the Frog, in 


42 42 
s _I1.—24 Physiological Preparations, in Case 2 j ue .—24 Surgical Pathological Preparations 2 

| ‘3 oe Diatomacese (selected) .. 2 
I 


” woe Educational 35 3 2 
» IV.—48 Physiological ” ” 4 ” 24 ” (very rare) 
Pathological and Physiological Preparations in great and constantly i eran STE and of most valuable discs plone: 15s. 
30s, per doz. 


Descriptive Lists and full particulars on application to 


` ARTHUR ©. COLE & SON, l ; 
“ST. DOMINGO HOUSE, OXFORD GARDENS, NOTTING HILL, LONDON, W., 


LATE OF 62, ST, DOMINGO VALE, EVERTON, LIVERPOOL, t 


. CHEMICAL APPARATUS—SCIENTIFIC INSTRUMENTS. ` 


Apparatus for the Analysis of Water according to Professors Frankland and Bischof. © 


. >~ BUNSEN’S MODIFIED FILTER PUMPS, from 20s. 8d. to 67%, 


ELEOTRIC LAMPS FROM 35s. UPWAROS, AND BATTERY OF 40 QUART BUNSEN’ S CELLS FOR SAME AT £3, 





ANN 
ooogo 

















~ ° ° GEISSLER’S TUBES. s ° 
ean 
Catalogues and [nstrations will be sent gratuitoxsiy. A Liberal Discount allowed to Wholesale Buyers. . 
WHOLESALE IMPORTERS ann MANUFACTURERS, 
e 
0 AUG. BEL and 00. > 
n Sole Agents for Grens? s Baiteries, Sed Gontractors to the Government . 
34, Mafdon Lane, Southampton St., Strand, W.G. 
L n CAILLETET’ fa ae ey et a te FOR Sree oa ets OF GASES. 
Eee a ae Goer tome arine ds cee on ene mae ee ee 
aaa R. C So T , at 7 and 8, Bread Street Hill, Victoria Londo lished é 
bd A re Macka A aa D Con at thee 39 and 30, Bedford d Street, Gpvent Gard Garden.—' meee) oaea, e a pab by” 
e e e ou © Phd oo® . ms 
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Registered as a Newspaper at the General Post Office } 


. GRAHAM MEDAL. 


e TRIENNIAL GOLD MEDAL of the Chemical Section of a 
phical Society of reas founded 1n commemoration of the work 
of Tuomas GRAHAM, F. late Master of the Mint, will be awarded at 
the end end of he present Session for the Dest Paper on any subject ın Pure or 
mistry. 





A 
eee are requested to send in their Papers, not later than rst February, 
188r, addressed to the Secretary of the Section, Dr J. J. DoBBIE, eat 
, Univermty of Glasgowe 


TRINITY COLLEGE, LONDON. 
CHEMISTRY. 
Lecturer—R. H Scangs Sricex, B Sc 
A ourse of Lectures will be commenced on FRIDAY, October rsth, at 
Suhro! clock, and continued i Fridays donne. Term. arhe first inc be 
an introductory one, with some s y arran eriments, for 
which a hmited Sumter of Free Tickets hil be ceed RE 
Fee for the Course, One Guinea. 


A. Syllabus and further culars may be obtained from the Sucewrany, 
Trimty College, London (Mend andeville Place, Manchester Square). 


INTERMEDIATE EDUCATION BOARD 
FOR IRELAND. 
EXAMINERS, 1881. 
* The INTERMEDIATE EDUCATION BOARD are now prepared to 
receive a Lee from Gentlemen who desire to have their names placed 
upen the List from which the Examiners for 1881 will be selected, 
The following are the Subjects of Exemingtion, viz .—Greek, 

English, F Frenet, Ger 


German, I Celtic, Mathematics, Anthmebc an 
Book- Hook beeing sping: i Natural Philoso phy (Experimental Physics), Chemistry, 








Rear 1 Phygiology, Pp ymcal Geogiaphy, Drawing, Music. 
App. cations, to the Assistant mumissioners, and endorsed 
ir” > houl be sent m on or before the rat of November neat. 
By Order, 
I ARTHUR HILL CURTIS, Assistant 


T J. BELLINGHAM BRADY, 
x, Hume Seet, Dublim, xıth October, 1880. 


FOR SALE.—EQJATORIAL TELE- 
SCOPE and OBSERVATORY, @he ean Rar as 


Goutp, Mortimer Vicarage, Reading 
fine one of 5-in, d meter, r nada by ‘cooker for the London 


Commissioners, 


tionally 

International Wxhibition of x the Fi of the Instrument are 
very complete, mcluding Driving | Clock, Slow Motions in RA, and 
Declination, and all requisite adjustments, &c:, Micrometer with 
Positto-circles and Mluminating Lamp, full Battery of Astronomical 
Eyepieces, Dawes’ = Eyepiece, Comet Eyepiece, Solar Prism, Star 


* Spectroscope, &e. e 
The OBSERVATORY is strofigly built of Wod, with Copper Dome 
on pulleys on mon rail, and with Shding 


10 fret damet; revol: 
= ito Mrs. GouLD, Mortimer Vicarage, Reading, or to T Coox 
NS, 


Works, York. è 
ROYAL POLYTECHNIC. -CLASSES ht 
. Fa n of EDW D Be, AVELING, Dec, F.LS. onde Ure 
te, Botany, Physiology, Ghegaistry. All All the work practical. =~ 





[All Rights are Reserved. 


NEW COLOUR EXPERIMENT, 
BY LORD RAYLEIGH, F.R.S. 


This combination of absorbing media is intended to exhibitea 
compound yellow, Że. a yellow resulting from the mixture of 
ted and green ] 1ismatıc rays, and thus to illustrate a fundamental 
point in the theory of colour—that yellow is not, as is usually 
% osed, a simple or primary colour, The blue glass, inclosing 

of gelatine stained with htmus, ıs opaque to the yellow 
ad orange rays of the spectrum, the yellow glass, coloured in 
like manner with awine, stops the blae and violet rays. The 
combination therefore transmits only red and green rays. The 
result of the mixture is yellow or orange, as appears when the 
glasses are held up against a well-lighted cloud. The character 
of the light transmitted by either glasa separately or by both 
together may be examined with any simple spectroscope, or with 
a loose prism and a slit ın a piece of blackened cardboard. 


Price of the pair of Disks, mounted, 6s.; by post, 6s. 3d. 


JOHN BROWNING, 
63, STRAND, LONDON, W.C. 


tte a 
BLASCHKA MODELS IN NATURAL 


HISTORY.—Having appointed MR. DAMON of W SOLE 
AGENT for the Sale and Supply of my Glass Models in Great Britain 
I request all o: and communications from Great Britain and Ireland 


to be made to him. 
L. BLASCHKA, Dresden, © 


THIN GLASS FOR MICROSCOPIC 
pry thy best quality. onthe ined ah 6d. per ounce g Squares, 





as. gd. ag, extra ; Groubd Sipa, Bf. 
M Materials and Objects ah for Benn mGAKS 
PETIT, rsx, Street, Stoke ects propa 


OMAS D. RUSSELLS 
, NATURAL HISTORY aoe 
ET, STRAND, W.C. 
erns, 


Paa O Card Tra: 
Marine Glue, an 


Catalagues Post Free. 
GEOLOGY.AND’ MINERALOGY. ° 


OHN TYM has ready for Sale, at riecully arang pien colin Collections 
ae tov illustrate the text- 


reroll aie, nae, ’ an SHE 


ee 


° 
@ 


e 


Kd 


° 


DOFFITE, N re 
"LAZULITE UTILE, 


eee 


* MICROSCOPIC OBJECTS 
PE apenali: perésction,: Nee B Histology and every branch oł 


F Catalogues post free ander gratis on application, 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, sen Tollington Road, Hollowa}, London, N. 


. FIRST-CLASS AND THIRD-CLASS 
AWARDS 
AT SYDNEY EXHIBITION 
FOR coLortoNs FOR TEACHERS AND STUDENTS, OF 
e’ INERALS, FOSSILS AND ROCKS 
Used with i Geo S Teachers in the U; 
dom. Single ee Se and all sia es piisa Sigs 
JAMES R,GREGORY, 
Geologists’ * Repository and Museum, 88, Charlotte Street, Fitzroy Square 
New Lists of Collections, Apparatus, ork Sections c., post fres. 


50 ROCKS, 50 FOSSILS, 50 MINERALS, 
NEATLY ARRANGED IN A 
DEAL CABINET, STAINED AND POLISHED, LOCK AND KEY. 
Eacs SPECIMEN LABELLED AND CATALOGUED. 
Price complete, £1 108. 
THE ROCKS illustrate the Order and Range of Deposition, &c. 
i are representative of the Genera found ın the most 
THE MINERALS arb selected for their known uses in the Asts and 
Manufactures, and are extremely characteristic. 
Names and Localities guaranteed, 
THOMAS J. DOWNING, Geologist, &c., 
38, WHISKIN STREET, LONDON, EC. 
Catalogues Free. 


MINERALOGY AND GEOLOGY, 


.* DOUBLY TERMINATED CRYSTALS OF EPIDOTE, T 
CRYSTALS OF PULYCRASE, CORDIERITE, AUGITE, B 
METEORIC IRON, Estherville, APA’ 
ONTARIOLITE STAUROLITE, AUGITE 
TOURMALINE € INE, QUARTZ, with America ; FINE SOLISHED 
À T MICRÖLINE AN D LABRAD 


COLLECT ONS FOR STUDE a Ct SLEECHIONA FOR 
BEGINNERS, from 4s. BLOWPIPE ¢ SES AND APPARATUS. 


PRIVATE LESSONS AND EVENING CLASSES. 
Catalogues free. - 
SAMUEL HENSON, i 
277 (Late 1134), STRAND, LONDON. 
Mr. HENSON’ S usual Course of EVENING CLASSES will 
commence Tuesday, OCTOBER 12th, at 7.30. 


i DOLLOND, 


1, Ludgate Hill, St. Paul’s Churchyard. 


ESTABLISHED 1750. 
Manufacturer of Astronomical and Terrestrial 
TELESCOPES. 
THE “EDUCATIONAL” ASTRONOMICAL 
TELESCOPE, 


With 3-inch clear aperture, Complete, £7 173. 6d. 

N. B —These Telescopes have been introduced to meet the 
wants of those wishing to purchase Instruments of excellent 
quality optically, while the exterior 1 sound and good, with- 
out the cost of f high finish. 


The New Short-l Mercurial Barometer and 
meter combined, pnce x 


particu of Be gt will be 
sent ea ee ee pesos of 


THE “HANSA” 


Published since ge in in Hamburg, is the only independent «professional 
Germaby, oxclusively to aritime Objects. Essays, 


e£, perenne enh Advts Strict eye kept upon the deve- 
ent of vt Mice ra i d Sunda’ 














ae 








UsSINCSS 
Alterwall, a8, Edited by 
Hoban Alexaniine treet, 8, 
Tet eee Month, 
aire OR BOTANY, 
BRITISH AND FOREIGN. 


aac Aug Seyer Sn and Di 


W, v. Freeper, 





TRIMEN’S 


WMAN, & Coe paguble imadem 5 ras. 
‘Oe. 54, Hatton Garden is e 
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LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, NATURALISTS’ en MICROSCOPISTS’ 


STUDIO, 17, ANN STREET, BIRMINGHA}. e 


T B.das last week sent to his subscribers Cordylophora lacustris, the 
only Freshwater Hydrozoan, with drawing and description; or Hydrodictyon 


swtricnlatunt, with drawing and descri pl pas als?’ out Amada, 

pp haeehcay ah, Difingia ee oie ae De. a he P 
aste 

eE anes e By 


is supplymg. 
Specimen Tabe, One Shilling, p fee. -© 
Twenig-six Tubes in course of Sıx UAtks for S: iSi of Sr 18 
Price List of Specimens on application, with stamped addressed envelope? 
Portfolio of Drawmgs, No. 3, One Shilling. e. 


No. LXXX., October, Price 7s 6d, 
THE QUARTERLY JOURNAL 


OF 


BIRR OSE OE ICAL SCIENCE. 


E. RAY LANKESTER BENA, F.S., F.LS, « 
Fellow of Exeter College, Oxford, and Professor of Colony and Confbara- 
tive Anatomy in Untveraity colgo London ; 
With the co-operation 
WM. ARCHEB toy A MERIA, 


F M, BALFOUR, M. A F.R.S. 
Fellow and Lecturer of Trnity Co! aninag; and 
. KLEIN, M.D, FRS, 
Lectarer on Histology i in St. Bartholomew's Hospital Medical School, 


CONTENTS. ~ 
MEMOIRS :— 
Forms: their Nature, Origin, and Affinities, By F. M. Balfour, 
M.A, F.R š, Fellow of Trinity College, Cambri 
On tion of Cryptogams. By Alfred W. ett, M.A, B Se, 
F.L.S., Lecturer on Botany at St Thomas's Hospi 
A Reformed System of Terminology of the ¢ Reproductive ppn of the 
togamia, By Alfred W. Ar B.Sc, F.L Lecturer 
otany at SE Thomes’s Hospital, Mig eorgè Murray, F.L.S, 
Bo ritish Museum 


Asmstant, Botanical Department; 
On the Laminar Tissue of Amphioxus. By Prof. Pouchet. With Plate. 
The Pete Nervous System in Palæo and Schironemertini, one ge fe 
tayon of the Body-wall, By Dr. A. A. W. Hubeecht of Leyden. W: 


wo Plates. 

mh. Eye of Pecten. B Seat J. ic J. Hickson, B.Sc., Scholar of Downing 
College, Cambridge. Wi Two Plates. 

On th the Tecmma tions of Nerves in the epidermis By L. Ranvier, Pro- 
fessor at the College de France. With 

On the Termmation of the Nerves of the Mammalian Cornea By E. 
Klen, M.D., F.R.S., Lecturer on Histology at St. Bartholomew’s 
Medical School. With Plate. 

Histological Notes og foe Kein n LD, F.R.S , Lecturer on Histolbgy 
at St. Bartholbomow’s Medical Sch 


REVIEWS i 

Klein’s “ Allas of Histology.” 

Tad yz “ Freshwater Rhizopods of North Americe.” 
’ “ History of the British Marne Polyxoa.”” 


ane AND MEMORANDA = 





Medus» and Hydroid Pol Tolyps livmg in Fresh Water. 
On the Respiration of K 
J. & A CHURCHILL, New Burlington Street. $ 
LA SEMAINE FRANÇAISE: a Weekly 
Newspaper and Revie in tha French t Pareratars, 
Raer bats K Ot, 37 Eni on Street, Strand, W.C. 
LA SEMAINE FRANGAL SE: Jou £ i Journal Françaıse pour 
l Angleterre : Politique, Litt Variétés, n Blouse 
et Notes. Un gxeinplarre par la pom shy e mol bag ata 
ment franco par la poste—tin an, 5s. ax lois: 7e: £ 34.» chex 


eee et aux gares des 
on Street, Strand, Fost W.C. 
LA” "SEMAINE F ÇAISE.—“ ‘La Semaine Fran- 


çaise’ has been ht out in L&hd8n for the benefit of those English 
Fenders who mmay with to stody comtemporary French from all pota of 
view, instead of confinin; g ther d an c pin. 


It certainly merits gece 


one of the best eer jahod ra Paris itself, We are mu 
e the character of it, and believe it will be y valued im all th 
many households whae French is cudtivated, printing is very we! 
e Trees OF SUBSCRIPTION: — t d, 
o Three months se om k en æ= æ 30 
è Six ” ve “oom 77 
o- -æ 15 ® 


oA 
‘P. 0.0. ble to T. Sraxswicn at King Street, "Covent W.C. 
Publishing Office, 37, S i Street, Strand, WC. 


Oct. 14, 1880] . 





BRYCE-WRIGHT’S LATEST ARRIVALS. 
GEMS e NAA fine Caig- Eyes, *Tourmalines, Star Sapphires, 


MINERALE. —A’ very fine coniplets Collection, comprising 


000.Specimens of most beautifully Crystallised Specimens; 
Baume, C Greenockité, Christianite, &c. 


"pQssiy. —U ue Specien of ws with Teeth of Aybodus 
Delabechet | Chow, and a = fine Teearu om 

à Wurtembe: 

SHELLS? Omaicus, C. cedo-nuedi, Voluta Junonia, 

+ a S puch » Cymbiola, &c. ° 


ee RYCE-WRIGHT, 
Mineralogist and Expert ineGems and Precious Stones, 


90, GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C. 


“THE BREWERS’ GUARDIAN: 
à Fortnightly Piper and devoted to the Protection of Brewers’ Interests, 
al, and Parlam Matters. 
OP ARADR AND WINE AND SPRIT TRADE 
“ The Brewers’ Garten Ere Ferie 


Tuerday, acal is the only j 
Single Copi 





REVIEW oF THE Matte "AND, 
* 





On the rst of every Month, price 


ice Sixpence. 
THE ENTOMOLOGIST: 
SN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edged by Joux T. one T 
With the Assistance 
Faeprricx Bonn, F.Z.S. | Pr Fd Powzr, M.D. 
Eowarp A. Fircu, Fa L.S. Jeanen Ware, F.L.S. 
F. BUCHANAN Writs, M. 
Contains Articles by well-known a Entomologia on on all all brinches of the 
Science; on Insects injurious or bèneficial to Garden; Notes on 
Elstories ; occurrence of Rarities, &c. ; iherpureeaamiy toa 
of Duplicates and Desiderata. 
Numerous Woopcur ILLUSTRATIONS, to the printmg of which especial 
attention is given, and occasional LITHOGRAPHED and Cuxomo-Lituo. 
GRAPHED PLATES, 


@ SIMPKIN, MARSHALL, & CO., Stationers” Hall Court. 


sta L'ELECTRICITE S 


Paris. — 16, rue du Croissant. — Paris 
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THE ATOMIC THEORY. ° 
By Pror. Ap. WURTZ. ‘ 


Trgnslated by E CLEMINSHA W, F, C.S.» 
Crown 8vo,‘cloth, price ss. 
=e VoL XXX, of the Iwter national Scientific Series,* 
Teidoni C. KEGAN PAUL & CO, r, Paternoster Square. ° 





NEW WORK BY LIONEL S BEALE. * 
Now ready, pp. 230, demy Boo, 55. i 
SLIGHT AILMENTS: “- 
THEIR NATURE AND TREATMENT. 
By LIONEL 8. BEALE,,M.B., F.R.S., F.R.C.P., 
Professorof the Principles and Practice of Modicine į in King’ College, 


London. 


J. && CHURCHILL, New Burlington Street. 


Demy 4to, Cloth, with 28 Plates, price £2 28, 


AURORZ:: their Characters and Spectra 
By J. RAND CAPRON, F.RAS. 
Part I.—THE AURORA AND ITS CHARACTERS. 
Part I.—-THE SPECTRUM OF THE AURORA. 


London: E. & F. N. SPON, 46, Channg Cross. 
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Pashological Anatomy of Lead Paralysis By S. 
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By D hail, M.B. (Plate X 

7. Comparative glue of Chloroform ae Ethidene Duchloride as Anms- 
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Pinkerton, M.B. ) 
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I0. Palatine Brana on Meddle 


late XI 
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oe SYSTEM OF MEDFCINE. *.- - 
° - . Edited by J. RUSSELL REYNOLDS, M.D., F.R.S., &e. ins _° 


Vol. GENERAL DISEASES; -or, AFFECTIONS of the WHOLE | Vol. IV. “LOCAL DISBASES~ —DISEASES of oy ORGANS f° 
SYSTEM ULATION —The HEART, 
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published, in 8vo, price”1 


COMPARATIVE EMBRYOLOGY : A TREATISE ON. By T M. BarrouR, M.A., PRS. 


Illustrations Ina Vols, 


With 


w ready, in 8vo, with Iustrations, price 18s, 


A TEXT-BOOK OF THE PHYSIOLOGICAL, CHEMISTRY. OF THE ANIMAL BODY, 


INCLUDING AN ACCOUNT OF THE CHEMICAL CHANGES OCCURRING IN DISEASE 
F. RRS. Professor im the Victoria University, Manchester, Brackenbury Professcr of Physiology in the Owens Co 


ARTHUR R GAMGEE, BM.D., 
st In 2 Vols 


INORGANIC CMEMISTRY: A TREATISE ON. *By Professors Roscor and SCHORLEMMER, of the 


Owens College, Manchester. With numerous Ilustratons. 
Vol I— Tue Non-METALLIC nace 8yo ers 
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Vol IHI —Murars Two Parts, 18s, each. [OrcaNte CanmisrRY in the Press. 


e arrangement 1s clear and sc.entific, and the facts gained by modern research are fi rersented Í 
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COMPARATIVE ANATOMY : ELEMENTS OF. By Prof GEGENBAUR. 


A Translation by F. J. “Bey, 


B.A, revised with Preface by Prof E RAY LANKESTER, F R-S. With numerous Illustrations. Bvo ars 


t We do not hesitate to say that this isthe best and most complete work on comparati 


anatomy in the laa, hey student who has made 
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with this work may consider that he possesses a sound elementary knowledge of anımal morphology.” The I Lancet 


THE PRACTITIONERS HANDBOOK OF TREATMENT; 


OR, THE PRINCIPLES OF - 


THERAPEUTICS By J MILNER FOTHERGILL, M D., Assistant-Physician to the Yu ctoria Park Hospital 8yo 169. 


st A practical and suggestive work. ”—The Lancet. 
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The ANTAGONISM of THERAPEUTIC AGENTS, 
AND WHAT THEY TEACH US ByJ M. FOTHERGILL, M D. 
Crown 8yo k 

DISEASES OF THE SKIN: The -Treatment of, 
By Dr, M‘CALL ANDERSON. Crown 8vo. 55. 
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Dr. M'CALL ANDERSON. Illustrated. 8vo. 10s. 6d. t 
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By F AF FLUCRIGER, M D, and D. HANBURY, F.R $ Second 
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Illustrated. Crown VO, Ios. 
DISEASES OF THE EVE, By R. Baupenex, | WATER SUPPLY. By J. H. Batrour Browne, 


CARTER, F.R CS. With Illustrations, 8vo. 16s. 

DEFECTS OF VISION WHICH ARE REMEDI- 
ABLE BY BY OPTIC APPLIANCES; By R. B. CARTER, F.R C.S. 
Ilhustraged. 

EYESIGHT, GOOD AND BAD. By R 8B. Carter, 
F.R.C.S. Second Edition. „Crown Bvo 6s. 

PHYSIOLOGY AND PAT HOLOGY OF THE 
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THE GERM THEORY APPLIED TO THE 
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MACLAGAN, M.D. 


0. Tos. 6a. 
it PATHOLOGY OF MIND. By H. Mawps- 
LEY,MD. New Edition, Revised and Enlarged. 8vo. .18F 


THE PHYSIOLOGY OFeMIND. By H. Mawps- 
LEY, M.D. New Edition, Revised and Enlarged. Crown 8vo- 
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Nevwekdition, CTITORI vo 6%. 6a. 
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ELEMENTARY BIOLOGY. By Prof. HUXLEY aed 
H. N. MARTIN. Crown Bvo. 6s. 


PHYSIOGRAPHY: an Introduction to the Study of 
NATURE. By Prof HUXLEY, FRS wae Coloured Plates did 
Woodcuts. New and Cheaper Edition. Crow8vo 6s. (eerie 
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THE MORPHOLOGY OF THE SKULL. By 
Prof PARKER, FRS, and G. T. BETTANY, BSc. Ilustrated. 
Crown Bvo ror 6g 


THE OSTEOLOGY OF THE MAMMALIA. A 
Senes of Lectures Prof. W. H. FLOWER, F.RS,, F.RCS. 
Illustrations Crown 8vo. ros 
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ELEMENTARY LESSONS IN ANATOMY. By 
ST. GEORGE, MIVART, F.R.S. With 40o Iustratiofs. 18m0 
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show Jupiter’s Belts, Crescent Form of Venus, resolve many Nebule 
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BP : Fust published, in medium 8vo, price 18s., Vol, : 
z : A TEXT-BOOK OF THE, œ” 


p PHYSIOLOGICAL CHEMISTRY OF THE ANIMAL BODY, 


INCLUDING 
2a AN ACCOUNT OF THE CHEMICAL CHANGES OCCURRING IN DISEASE. s 
z By ARTHUR GAMGEE, M.D.» F.R.S., ad " ° 
ps i Professor of Physiology in Owens College, Manchester. ° . é 
E : LONDON: MACMILLAN AND CO. . $5: S 


e `’ This work, of which the first volume is now published, and of which the second and concluding volume will be published in 
1881, aims at giving a more complete acqpur® of the present state of physiological and pathological chemistry than is to be found 
in any of the existing text-books. The special features of the work are the following :— . 

irst.—Physiological Chemistry is treated of from the points of view of the physiologist and physician rather than from that of 
the pure chemist, although no chemical fact and even no chemical speculation is omitted which appears to throw any light upon a 
biological question, The classification adopted is, however, based upon physiological and pathological rather than chemical 
considerations. * œ 
Secondly.—It has been sought to combine a thoroughly systematic treatment of each subject with a full description of those methods , 
of research which heve in the past proved of the greatest value to the investigator. In the pursuit of this aim, detaileg accounts are 
given of methods Which have, in many cases, hitherto been only,incidentally referred to by the systematic writer. It seemed the 
7 most important to do this in a work intended for the scientific worker, anxious not merely to learn what had been already acquired 
to science, but wishful himself to extend her boundaries. Methods of analysis are described with great care, so as to render the work 
a trustworthy laboratory guide for the student of physiological chemistry and the practical physician. 
Thirdly.—The history of each subject treated of is dwelt upon with great thoroughness, a detailed account of all epoch-making 
researches being pe and the full titles of nearly all papers quoted being given, = 
Fourthly.—The work is copiously illustrated, the illustrations being in many cases original, ~» 
7 Fufthly.— Whereas in the volume the chemical composition of and the chemical processes conn&ted with the elementary 
tissues of the organism are mainly dwelt upon, the second volume will deal with the chemical history of the complex animal 
processes. : 
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Ilustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. Ditto, Electric Signals, Part 2, post free, 6 Stampr. 
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II AND 12, BEAK STREET, REGENT STREET, W. s 
IMPROVED HOLTZ ELECTRICAL MACHINES. GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory une. š 
y PHOSPHORESCENT POWDER—very brilliant—for Paint and other purposes, 3s. per ox. 
T Physical Apparatus of every Description. s 
ILLUSTRATED CATALOGUE, SIXPENGE, 
e <2 
THE ENTOMOLOGIST’S MONTHLY On the rst of every Month, pric Qne Shilling. ° 
MAGAZINE. THE ZOOLOGIST: 
Price Sixpence, M. , 8vo, with ional Iustratio: r 
. Conducted by J. W, Dogue Metachran. FES. E. C. Rym, F-2S. A MONTHLY MAGAZINE OF NATURAL HISTORY. 
. oT. TON . . . 
‘Lhis Magazine, commenced in 1864, contains standard articles and notes | Third Serles. Edited by J, E, Haero, F L3, F.Z.S., Member of the 


= alfgubjects connected with Ytomology, and especially on the Insects of 7 
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Vols I to V. (strongly bound in cloth) may be obtained by purchasers of | Cy rare marine fish ; local aquari# Pritish reptiles ; British lan@and fresh. 
the entre set to date, at the increased price of ros. each; the succeeding water mollusca, with remarks on the haunts and habits of the species; and 
other marters of general Interest to these who deli Kan aaura! history. 
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Ye a Certain Cure for all Disorder.,vf the LIVER, STOMACH BARLY MAN ine BRITAIN, and his 


WELS reat PURIFIER BLOOD ; PLACE in the TERTIARY PERIOD By W. BOYD®AWKINS, . 
AND: as aes of: he 0D; Be ERS. Professor of Geology in Owens College, Manchester. Medium 
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History of the Steam Engine. 
By ROBERT L. GALLOWAY. With ‘numerous 
Illustrations. Crown 8yo. 


Graphical Determination of Forces in 


Engineering Structures. By J. B. CHALMERS. 
With Illustrations. ` 8vo, 


s ‘ 
Text-Book of Geglogy. 
By ARCHIBALD GEIKIE, F.R.S., Professor of 
Geology, &c., in the University of Edinburgh. With 
Illustrations. “Medium 8yo. a 


Treatise on Chemistry. 

By H. E. ROSCOE, F.R.S., and C.- SCHOR- 
LEMMER, F.R.S., Professors of Chemistry in the 
Owens College, Manchester. With Illustrations. 
Vol. III. ORGANIC CHEMISTRY. 


A Treatise on Comparative Embryology. 
By F. M. BALFOUR, M.A., F.R.S., Fellow and 
e Lecturer of Trinity College, Cambridge. Witt Ilus- 
ə trations. Vol. II. 8vo. 


Anthropology: an Introduction to . the 
Study of Man and Civilisation. By E; B. TYLOR, 
F.R.S. With Mlustrations. Crown 8vo. 


Dr. Francis Sibson's Collected Works. 
With Illwstrations, Four Vols. 8vo. 


e 
e. . > e 
Preventive Medicine. ° 


By B. W. RICHARDSON, M.D., F.R.S. 8vo. 


e 
Voyage of the “Vega.” 
By ADOLF ERIK MORDENSKXIOLD. With 
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Island Life; or, the Phenomena of Insular 
Faunas and Floras, with their Causes, including an’ 
entire Revision of the Problem of Geological Climates. 
By ALFRED -RUSSEL WALLACE, Author’ of 
“The Malay Archipelago,” “The Geographical Dis- 
tribution of Animals,” &c, With “Illustrations and 
Maps, Medium, 8vo. x 


Ideal Chemistry. 
By Sir BENJAMIN BRODIE, Bart, F.R.S. Crown , 
8vo. 


Mathematical Papers. 
By the late Professor W, K. CLIFFORD, F.R.S. 8vo. 


The Aryan Family. 
1. Modern Village Life in Bengal.—z. The Agricultural 
Community in Ceylon.—3. The Joint Family.—4. 
From the Joint Family to the Village. By Sir JOHN 
PHEAR, K.C.S.I. Crown 8vo, 


+ 


Manual of Ancient Geography. 
From the German of Dr. H. KIEPERT. : 


Exercises in Deductive Logi. 
By W. STANLEY JEVONS, LL.D, F.R.S., Pro- 


fessor of Political Economy in University College, s 


London. Crown 8vo. 


Guide to the Study of Political Ecohomy. * 
From the Italian of Dr. LUIGI COSSA, Professor 
in the University of Pavia Crown 8vo. e 


Life and Letters of Fehn°T. Delane, late 
© _ Editor of thé Tiges By Sir GE@RGE W. PSN 


+ 


<+ 


P 


- 


exci : NATURE ` [O 14, 1880 





: MANUALS FOR STUDENTS. 


“INORGANIC CHEMISTRY. By Professors ROSCOE and SCHORLEMMER. Vol.” I.—Non- 


ALLIC ELEMENTS. 215, Vol, II.°-Merats, 2 Parts. 18s. each. 


d GEGENBAUR'S COMPARATIVE ANATOMY. A Translatien by F. J. BELL? Revised, 


* 


with Preface, by Prof. RAY LANKESTER,. Illustrated. 8yo. 21s. 
“TEXT. oor OF PHYSIOLOGY. By MICHAEL Foster, M.D? F.R.S, “se Tilustrated. 


A TREATISE OF EMBRYOLOGY. By F. M. Barrdur, FRS. Illugtrated. 8v. 
I (Pol. II. in the pres 
A TEXT-BOOK OF PHYSIOLOGICAL CHEMISTRY. By Prof. anaur Gau 


F.R.S. Ulustrate®. 8vo. [ Vol. 2. just ready. 
° ELEMENTARY PRACTICAL PHYSIOLOGY. By MICHAEL FOSTER, M D., ERS, 
. N. LANGLEY, B.A. Crofm 8vo. 6s. 


THE ST DENTS FLO OF THE BRITISH ISLANDS. By Sir Ja D. HOOKER, 
K.C.S.L, F.R.S. Globe 8vo, ros, 6d. 


PHYSIOGRAPHY: an Introduction to the Study of Nature. By Prof. HUXLEY, F.R.S. 


With Illustrations. Crown 8vo. New and Cheaper Edition. 6s. [Pust ready. 
ECENPU TISS PIOLOGY: By Prof. HUXLEY, F.R.S., assisted by H. N. MARTIN, B,. 
Crown 8vo, 


THE PRINCIPLES OF SCIENCE. ‘A Treatise oe Logic and Scientific Method. “By Prof. 
W. STANLEY JEVONS, LL.D., F.R.S. Crown 8vo. 125, 


MANUAL OF POLITICAL ECONOMY. By Prof FAWCETT, M.P. Crown 8vo. 12s. 6d. 


ELEMENTARY SCIENCE. - 


e 
ASTRONOMY. By J. N. LOCKYER, F.R.S. With Illustrations, 5s. 6¢—Questions, Is. 6d. 
BOTANY. By Prof. OLIVER, F.RS., F.L.S. With Illustrations, 4s. 6d. 
CHEMISTRY. By Prof Roscoz, F.R.S. With Illustrations, 4s. 62° 
CHEMICAL PROBLEMS ADAPTED TO THE SAME. By Prof. "THORPE. With KEY, 2s. 


CHEMISTRY. ox College Junior Course of Practical Chemistry. By F. JONES, Prefacam 
QUESTI ROSCOE. zs. 


STIONS ON CHEMISTRY. By FRANCIS JONES, 18mo. 3s. 
LOGIC, DEDUCTIVE AND INDUCTIVE. By Prof. JEVvoNs, F.R.S. 3s. 6d. 
PHYSIOLOGY. By Prof. HUXLEY, F.R.S. With Illustrations. 4s. 6¢,—Questions, 1s. 6a. 
POLITICAL ECONOMY FOR BEGINNERS. By M. G. Fawcett. With Questions. 2s, 6d. 
PHYSICS, By Prof. B. STEWART, F.R S. With Illustrations. 4s. 6æ. 
NATURAE PHILOSOPHY FOR BEGINNERS. By I. TODHUNTER, M.A., n S. Part I.— 
ROPERTIES OF SOLID AND FLUID BODIES. 3s. 6d. Part II.—SOUND, LIGHT, AND HEAT. . 


PHYSICAL GEOGRAPHY By Prof. A. GEIKIE, ERS. With Tiusteations, 4s. 6d— 
Questions, 


CLASS. BOOK ‘OF GEOGRAPHY. By C. B. CLARKE, M.A., F.R.G.S. With Maps. 3s. ° 
SOUND: an Elementary Treatise on. By Dr. W. H. STONE. Illustrated. 3s. 6d. 


= SCIENCE PRIMERS. l 


e UNDER THE JOINT EDITORSHIP OF 


Professors HUXLEY, ROSCOE, AND BALFOUR STEWART. 
18mo, illustrated, rs. each. , 


INTRODUCTORY. By Prof. HUXLEY, F.R.S. R 
CHEMISTRY. By Prof. ROSCOE, F.R.S. With Questions. °. e 
PHYSICS. By Prof, B. STEWART, F.R-S. With Questions. 
PHYSICAL GEOGRAPHY, By Prof. GEIKIE, F.R.S. With Questions, j 
GEOLOGY. By Prof. GEIKIE, F.R.S. 2 ° 
PHYSIOLOGY. By M. FOSTER, M.D., F.R.S. ' 
ASTRONOMY. By J. N. LOCKYER, F.R.S.* ° . ° 
» TOGIC By By Sir J. D. HOOKER, K.C.S.I, ig 
GIC Prof. JEVONS, F.R.S. ° 
" POLITICAL ECONOMY. By Prof. JEVONS, » . i ‘ 


n *,* Others to follow. a 
e " š > 
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>; t To the solid ground 
° Of Nature trusts the mind which builds for aye.” —WORDSWORTH 
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[PRICE SIXPENCE 








- ROSS'S 
STUDENT'S . 


~MICROSCOPE. 


° PRICE 
£10 10s. Od. 


ILLUSTRATED 
* PRICE LIST 


e ON APPLICATION TO 


ROSS & Co, 
164, New Bond 
. Street. 















a - e S 
GRAHAM MEDAL. 


The TRIENNIAL GOLD MEDAL of the Chemical Section of the 
Philosophical Society of Glagow, founded ın commemoration of the work 
of THomas GRAHAM, F.R.S, late Master of the Mint, will be awarded at 
the end of the prgsent Session for the Best Paper on any subject in Pure or 
Applied Chemistry 

‘Authors are requested to send in their Papers, not later than rst February, 
1881, addressed to the Secretary of the Se@tion, Dr. J. J. Dossrs, Chemical 
Laborator, Untveraty of Glasgow. è © 


PHYSICGRAPHY. 


MR J. Y. BUCHANAN will deliver 2 Course of Lectures on Physio- 

y, incydmg Meteorology and the Application of rimental 

ience, especially Chemistry, to the investigation of Natural Phenomena, 

in kis Lecture-room, No rr, Nicolson Square, Edinburgh, on Tuesdays and 

during the Winter Sessiongbeginning on Tøesday, gth November, 
‘eo for the Course Two Guineas, e 


APPRENTICESHIP SCHOOL ¢ 








‘ 





OF MECHANICAL &NGINEERING. e 


S intendent of Wo 
BOURNE, . (Author 
Dir. DA WRIE ast Presid 


S. PICKLER, E Lectures OHN 
ES t > the Steam ae by 


various Werks on 
tof Institute of Engineers and Shipbuilders 


Stree London. hi 


or perticulars ary to SECRETARY, Polytechnic, 309, Regent, 





{All Rights are Reserved. 


NEW COLOUR COMBINATION PLATES, 


DEVISED BY LORD RAYLEIGH, F.R.S., &c., 
i FOR DEMONSTRATING THE COMPOUND NATURE OF 
YELLOW LIGHT AS A MIXTURE OF RED AND GREEN. 


The Yellow Disc absorbs the Blue Light. 

The Blue Disc absorbs the Yellow and Orange Light. 

By superposing the Discs, and viewing a White Object, as a 
Cloud, the Resultant Light will be YgLLow, But on analysing 
the same with a Spectroscope, it is proved that Yellow Light 1s 
produced by a mingling of Red and Green, since these Rays of 
the Spectrum are alone transmitted ; neither Orange nor Yellow 
are present in the Spectrum, 





Price of the pair of Dises, 63.; by post, 6s. 3d 


JOHN BROWNING, 
63, STRAND, LONDON, W.C.. 


THE LONDON LIBRARY, 
xa, ST. JAMES'S SQUARE, S.W. 


President. 
® Thomas Carlyle, Esq. 





Trustees. 
Karl of Carnarvon, Lord Houghton, Earl of Rosebery. 


° Commtites. o 

, Rev. Canon Ciftetham, J C 
Conybeare, Esd. . Courthope, Esq, ir Fredenck Elon Rev ESR 
Estcourt, H. W. Freeland, Esq, Sydney Gedge, Esq, Piof. Gladstone, 
F. Harrison, Esg pr J.J queens, C. M Kennedy, Esq., Rev Stanley 


Cotter Monson, Esq., Earl of 
F. Pollock, Esq., Rev. Dr. R 


The Library contains ones ene f Ancient and Modern Literature, 
in various languages. Subscription, £3 a year, or £a with Entrance fee of 
6, Lafo Membership, Ay. Fifteen Volumes Ae allowed to Country and 
‘en to Town Members, Reading Rooms open from ‘gen to Half-pnət Six. 
Catalogue, sew edsison, 1875 (1,068 pp.) price 16s ; Jo Members» 122. 
Pros#ectuses on application . 
ROBERT HARRISON, Secfetary and Librarian. 
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MICROSCOPIC OBJECTS 


s OF superlative perfection, illustrating Histology and every branch o 


Mucr scopy. 


. Catalogues post free and gratis on application, 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48x, Tollington Road, Holloway, London. N. 





*“BRYCE-WRIGHT’S LATEST ARRIVALS. 


GEMS9,—Very fine Cat’s-Eyez, Tourmalines, Star Sapphirer, 
Zircons, &c. 

MINERALS.—A very fine cSmplete Collection, comprising 
5,000 Specimens of most beautifully Crystallised Specimens ; 
Edingtonite, Greenockite, Christianite, &c. 

FOSSELS,— eS Specimen of Jaws with Teeth of Hybodus 
Delabechei, Chiswth., aud a very fine Teleosaurus from 
Wurtemberg. 

SHELLS.—Conus Omaictts, e cedo- -mde Volu'a Funonia, 
V. pulchra, V. Cymbiola, &e. 


BRYCE-WRIGHT, 
Mineralogist and Expert in Gems and Precious Stones, 


90, GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C. 


50 ROCKS, $o FOSSILS, 50 MINERALS, 


NEATLY ARRANGED IN A 
DEAL CABINET, STAINED AND POLISHED, LOCK AND KEY, 
EACH SPECIMEN LABELLED AND CATALOGUED, 


Price complete, x 108. 


THE ROCKS illustrate the Order and Range of Deposition, &c. 
THE FOSSILS are representative of the Genera found im the most 


im t Depos 
ERALS are selected for their known uses in the Arts and 
Manufactures, and are extremely characteristic. 


Names and Localities guaranteed. 
THOMAS J, DOWNING, Geologist, &c., 
38, WHISKIN STREET, LONDON, E 
Catalogues Free. 


GEOLOGY AND MINERALOGY. 
JOHN TYM has ready for Sale, at low prices, Educational Collections 
of Fossile (Rocks; Rocks, and Minerals, specially arranged to tllustrate the text- 
books of Lyell, Geike, Bonney, 'Ccllins, Davies, Skerichley, Dana, Pi 
Jukes, er Senes of S PEA Por Erao an and Sy ay uscums are 
s at very resgonab le prices 
E? Postal Address :—CASTLETON, via SHEFFIELD. 


GEOLOGY.—In the Preface to the STU- 
DENT’S ELEMENTS of GEOLOGY, by Lyell, 1874, he says: “ As 
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MUSEUMS AND COLLECTORS. 
Mr. DAMON, of WEYMOUTH, will forward an 
abrıdged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign und 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MABINE ZOOLOGY P &c., &c., &e, $ 
e « CHALLENGER” EXPEDITION.. 
MICROSCOPIC PREPARATIONS FROM, 


Per Sir WyvIıLLE THOMSON 
Roundings Dora ged marked, [&t., Long , Depth, &c., in Bof, 30s. 

Also, 24 Injected Preparations illustrating Anatomy of the Monkey, In 

X, 215. 

To be had of J. T. NORMAN, 178, City Road, EC, about 100 yards 
north of Old Street. e 

Adarge variety of in all Branches of Microscopy. 
On the rst of every Moh. 


TRIMEN’ S JOURNAL OF BOTANY, * 


BRITISH AND EPREIGN. 
New Series. Edited by Janes Berrižn, F-L.S , Botish Museum, 
Contents ®-Original Articles by, ao Botanists. — 


ournals.— Botanical Newg— 


pos payable in advanse, ras? 
Sig Hatton Gard&:, E.C. 
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i| LIVING SPECIMENS*FOR THE MICROSCOPE. 


THOMAS BOLTON, NATURALISTS’ and MICROSCQPISTS’ 
STUDIO, 17, ANN STRBET, BIRMINGHAM. 


T. `B. has last week sent to his subscribers E A of Colpidiwmns 
cucnilus (of Stein), with sketch and descri also sent o&t 
Ci ane lacustris, CrisPitella mucedo, Bedericella Ais Meira 


rt 
Wee A ‘announcements will be mad@ in this place of ofganisms T. 3 
is supplying. “eee 


Specimen Lube, One shilling, st- free. . 
Twenty-six Tubes we course of Sis Bonths for S ion of &y, is. 
Price List of Specimens on application, with stamped addressed envelope.@ 
Porifolio of Drawmgs, No. 3, One Shilling, ® 


FIRST-CLASS AND THIRD-CLASS 


AWARDS 
AT SYDNEY EXHIBITION 
FOR COLLECTIONS FOR TEACHERS AND aTUDENTS, oF 
MINERALS, FOSSILS, AND ROCKS 
Used with success by all Geological Sciences Teachers in the United King- 
dom. Single Specimens, Hammers, and all regusitef, of æ 
JAMES R. GREGORY, 
Geologists’ Repository and Museum, 88, Charlotte Street, bgzroy Square 
New Lists of Collections, Apparatus, Rock Sections, d&c., post sree. 


MINERALOGY AND GEOLOGY. 


DOUBLY TERMINATED CRYSTALS OF EPIDOTE, Tyrol; 
CRYSTALS OF PULYCRASE, CURDIERITE, AUGITE. BONO- 
DOFFITE, Norway METEORIC IRON, Estherville; APATITE, 
LAZULITE UE, ONTARIOLITE, STAUROLITE, AUGITE 
TOORMALING, t QUARTZ, with Liquid, Agenca, FINE PULISHED- 

SLABS OF MICROLINE AND LABRADURITE 


COLLECTIONS FOR STUDENTS, from £2 2s. COLLECTIONS FOR 
BEGINNERS, from 4s. BLOWPIPE CASES AND APPARATUS. 


PRIVATE 1E8808 AND EVENING CLASSES, 
Catalogues free. 


SAMUEL HENSON, 
277 (Late 1132), STRAND, LONDON, 
Mr. HENSON'S usual Course of EVENING CLASSES will ™ 
commence Tuesday, OCTOBER 12th, at 7.30. 


THIN GLASS FOR MICROSCOPIC 
MOUNTING, of best qualty. Circles, ôd. or aeei Sa Squares, 
free ads . also 








ss. od. , post ad. extra, Ground edg Lps 5s. 
other Mouni Maronals and C bjects prepared for peach = CHAS. 
PETIT, rsx, High Street. Stoke Newington, N. 





THOMAS D. RUSSELL'S 
NATURAL HISTORY STORES, 


Wwe 
dents and others are mvited to inspect the Collections of priten ajd 
Corals. Zoophytes, Annelids, Crustacea, Echino 


Cabinets, Geologist's ert, ed Boxes, Card Tris, 
Tablets, Glass Slips, Micro- Thin Cass, Pouca clack: Marine Glue, 
other requisites for the Geologist and Microscopist. 

Catalogues Post Free. 


On the ist of every Month, prico One Shilling, e 
THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. ced ed by J. E, HARTING, F.L.S., F.Z.S., Member of the 
rnithologists’ Union ; coutains— 
oaa eT by well- known naturalists in every branch of zoology + 
habits of 3 arrival and departure of 





other matters of general interest 
of natural ooks, 

journal lournals of aportant and interes articles ia various rancho of ology 
ere are occasional woodcuts. 


JOHN VAN VOORST, 1, Patemoster Row. ° 
SE 
[HE 


7 HA NSA” . 

Peblished since. 38640 a Hamb the o: 

por in SA peni to 

Eiiques, Aaa ay strate eye kept upon the deve- 
ent of Maritime 





3 considerable abatement for 3, gene ra ni 
paper Aug. Meyer and Dieckmann, Ham! , Alterwall, 23, 
W. vs Fasupen, M.R, Hamburg, treet, 8. 
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NORTH BRITISH 


THE QUARFERLY REVIEW, 


No. 30, is WUBLIGHED THIS DAY. 
(J s QONTENTS. 
i 1-~RECENT TRAVELS IN JAPAN. 
T COLLECTIONS. 


e I1.— 


EWSPAPER PRESS. 
ARSHAL DUKE OF SALDA 
VE AMON TES OF A LIBERAL GOVERNMENT. 


JOHN MURRAY, Albemarle Street 


*AGRICULTURIST 
is the nly A rece Journal in Scotland, and circulates extensively 
amongst A ed Proprietors, Factors, Famers, Farm- sacar ana, others 
nteresti Aisa the management o property throughout Scotlan 
and the Northern Counties of England. 2 

The AGRICULTURIST has also a very considerable circulation on the 
Continen: of Europe, erica, Australia, and the Colonies. 

The AGRICULT Pier is published every Wednesday afternoon in 
tine for the evening mails, and contains a pala of all the prncipal Brosh 
and Insh Markets of the weêk, besides Telegraphic Reports of those held 
on theday of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, a and is invaluable to the breeder and feeder as a guide to the 
rearing of nals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Ro 
of iaaa the Roy ot eoliana Society of Ireland, the Hizhland and 

tural Sonety of of tland, the Scottish Chamber of A ricul 

and al the principal Agri tural Associations throughout Great Britain an 

re 
For Advertisers addressing themselves to Farmers a better mediun does 


not exist © 
3a. By post gd Annal Subscription, payable in advance, 14%. 
beers igh Street gd inbingh 
Post-Offica Orders oats to Charles Anderson, Jun., Edinburgh. 


ESTABLISHED 1843. 


THE BREWERS’ GUARDIAN: 

A Formighiy. Paper devoted et e Protection of Brewers’ Interests, 
icensing, and Parliamentary Matters. 

Review oF THE MALT Anp Hop oe AND Wisg anp Spirit Traps 


The Organ of = he Ce 
“ The Brewers’ Guardian ished on evenings of evsry alternate 
Tuesday, and is the only Journa ERTH connected with brewing interests, 
Subscription, 16s. 6d. per zanim post free, dating from any quarter-day. 
Single Copies xs each. Registered for transmission abroad. 
Officea—s, Bond Court, Walbrook, London, E.C. 





Brewers 





On the xst of every Month, price Sixpence 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, 
Edited by Jonn T. CARRINGTON, 
With the Assistance of 
e ‘FaepencK Bonn, F.Z S. | prr A. Power, M.D. 
Epwarp A. Frren, F oe Jenar War, F.L.S. 
F. Buchanan Warn, M 
“Contains Articles by well-known Entomo aoe all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, ‘Life-Histories ; occurrence of Rarities, &c. ; there are monthly lists 
of Duplicates and Desiderata 
Numerous WooncuT ILLUSTRATIONS, to the printing of which especial 
attention ıs given, and occasional LITHOGRAPHED and CHROWO-LITHO- 
HED PLATES, e° 


SIMPKIN, MARSHALL, & CO., Stationers” Hal! Court. 





H The leading Farmers’ paper.” —CLare SeweLL Reap, Esq, M.P. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS CHRONICLE 
a of the Geral an Provincial Chambers of 
reports of the chacuslnt ini and proceedings of 


this extensive organisation than, apy other agrı paper. It devotes 
sspecial attention to the Tera ten of her penenie Plows Parlta- 
puni, besides contaming ample Reports of the LA’ LONDON and 


' 


COUNTRY CORN, CATT E, HOP, PROVISION, and other Markets, 
with Origun ‘Articles on Practical F , the Dairy, Herd and Flock 
orticulture, &c., &c. It is a ned every Monday evening in 
tinte for the coun 


post. 
Terms of Suberption, Parable: in 1 Bivance, post free: —3 months, 3s. op7.; 
6 months, ite i xa months, I 
y W. PICKERING, ar. e Arunda Street, Strand, Tondon, WC. 


Published 
e RHE VICTORIA 1 UNIVERSITY. ka 
TAE, OWENS COLLEGE CALENDAR 





sfor the 1880-1. Price gs, byspost 3s 64. 
Man er: J. E. CORNISH, 
ý Landon: NACMILLAN & CQ. 
. e 
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THE NEW BIOLOGICAL JOURNAL. oè 
ARCHIVES DE BIOLOGIE. ° 


Edited by Professors Enovarp Van BENEDEN of Lidge, and Van œ 
Bawsexe of Ghent. 
ournalgis devoted to the publication of original Memoirs on the 
gabe , Histology, Physi logy, and Comparative Anatomy of Plants 
and Animals, Each number is illustrated with numerous Coloureé Plates, 
and appears at the commr ncement of the Quarter 
Price —A Sthgle Number, Six Shillings and Sixpence. Asana Subscrip- 
tion ‘Twenty-five Shillings, or Twenty-seven Shillmgs post free 
Orders received by Messrs WILLIAMS & NoxGATs, 14, Henriftta Street, 
Covent Garden London 
In the first two numbers have appeared :— 
Van Bsnepen’ On the Embryology of the Mammalia. 
Van Bampuxe’ On the Cleavage of the Egg in Batrachia. 
Foz Hinger: On the Termination of Nerves in the Muscles of Insects 
Be aroso in AND SAREE Onthe Physiology of the Mguscles and 
erves o 


%e 





LA SEMAIN& FRANCAISE: a Weekly 


Newspaper and Review in the French Language. Politics, Literature, 

Science, Art, Varieties, Moi Prce 3d., thro bookse: and st 

the railway bookstalls Office, 37, Southampton treet Strand, we 
LA SEMAINE FRANCAISE: Journal Francaise pour 

P Angleterre : Poltique, Littérature, Sciences, Arts, Variétés, Nouvelles, 

et Notes. Un exemplaire par la poste, 3}d., en timbres poste Abonne- 

ment franco la poste—1m an, 155. 2d , six mois, 7s. Jd. Prix 3d., ches 
es chemms de fer. On s’abonne aux 
trand., Lo: wc, 


LA SEMAINE FRAN ÇAISE.—“ ‘La Senate Fran- 
* has been brought out in London for the benefit of sary Enghe 
readers who may wh to study contemporary French from all points of 
yer, instead of _confining their reading to one particular Gallic print. 
It certainly merits su:cess. 


“Graphic, 
LA SEMAINE FRANGAISE.—“ The numbers before 


us are full of good things. . It will be far better for most than any 
one of the best papers pu published in Paris itself, We are much pleased 
with the character of it, and beleve it will be hi ue tly valved m g 1 those ® 
many households where French ia culivated, printing is very well 
done.” —Qxueen. 
TERMS OF SUBSCRIPTION: s d 

gare montis ~ o~ one oe ww ~ 310 

Six æ w ~ we m æ 77 

Twelve } v s. ~- æ I5 2 


P.0.0. payable to T. Srawswick, at “Riog Street, Covent Garden, W.C. 
Publishing Office, 37, Southampton Street, Strand, W.C. 


vr LELECTRICITE sss 


Paris. — 16, rus du Croissant. — Paris 
Revue spéciale populaire, lustras, bi-mensuelle 
contenant 24 pages grand in-8° à deux colonnes, 
formant chaque année un magmilique volume 
de 400 pages orné de plus de 200 gravures. 
Rédacteur en chef: W. DE FONVIELLE 
Directeur : E. de Glisson 
Envoi gratis de numéro spécimen sur demando 
Un numéro 78 centimes ‘ 


Paris et Départements : Un an... a 2m e 
Étranger. — Union postale : Un an. cone 24 fr, 


Lee Abonnements partent du § et du 20 de chaque nfois. 


THE ENTOMOLOGIST’S MONTHLY 
















MAGAZINE. 
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CONTENTS :—Baptism—The Eucharist — Euchaiist in the 
Early Church—Eucharistic Saciifice—Real Presence— Body and 
Blood “of Christ — Absolution — Ecclesiastical Westments — 
Kasilicas — The Pope— The Litany — Belief of the Early 
Chiistians. 
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and RESEARCHES on the site of Troy and the TROAD in 
1871-3 and 1878-9. With nearly 2000 Illustrations. 
Imperial 8vo 


MISS ISABELLA BIRD: UN BEATEN TRACTS 
IN JAPAN. TRAVELS or A LADY in the INTERIOR, 
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The BOYLE LECTURES for 1877-78. gro. _ tas, (Ready. 
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FROMTHE MONUMENTS. Witha Memoir on the Exopus 
OF “THE ISRAELITES and the EGYPTIAN MONUMRNTS. 
Second Editon, revised, With NewePreface and Notes by 
the Author, Maps. 2 vols. 8vo. 
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ePRE-HIS£ORIC -EUROPE: A Geological | LIFE 


® SKRTCH. By fames*Gerxim, LL.D., F.R.S., &c., of 
H.M.. Geological Survey of Scotland, Author of ‘‘ The 
e «Great IceyAge.” © [Zu November. 


Fourth Edos, Demy 8vo, with Map and Dlustrations. 
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THE GO&L-FIELDS OF GREAT BRIT- 
ə AIN; THEIR HISTORY, STRUCTURE, AND 
RESOURCES. with NQTICES OF THE COAL- 
FIELDS OF OTHER PARTS OF THE WORLD. 
By Epwarp Huu, M.A., E.R.S., Director of the 
Geological Survey of Ireland. [J November. 


Demy 8vo, with Coloured Map. 


THE FLORA OF ALGERIA, Considered in 
RELATION TO THE PHYSICAL HISTORY OF 
THE MEDITERRANEAN REGION, AND SUP- 

“POSED SUBMERGENCE OF THE SAHARA. By 

W. MATHEWS, M.A. [Xearly ready. 
a Royal 8vo, cloth, 10s. 6d. 

THE COBHAM JOURNALS: Abstracts and 
SUMMARIES OF’ METEOROLOGICAL AND PHE- 
NOLOGICAL OBSERVATIONS, made by Miss CARO- 
LIYE MoLEsworTH, at Cobham, Suirey, in the Years 
1825 to 1850. With Introduction, Tables, &c., by ELEANOR 

* A, ORMEROD, FMS. , 

‘These journals are so full of notes on the ever-varying 
phenomena of the atmosphere and of the influence of these 
alternations upon the phenomena of plant life, on the conditions 
of insect development, and on the appeaiance and the song of 
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Crown 8vo, 570 pp., cloth, ras. 6d. 
THE PROGRESS OF THE WORLD, in 
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FACTURES, INSTRUCTION, .RAILWAYS, AND 
PUBLIC WEALTH, SINCE THE BEGINNING OF 
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MuLHALL, F.S.S., Author of “The English in South 
- America,”-‘‘ Handbook to the River Plate Republics,” 
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Figures) and 25 Woodcuts, cloth, 8s. 6d. 

ON THE INFLUENCE OF COLLOIDS 
UPON CRYSTALLINE FORM AND COHESION, 
With Observations on the Structure and Mode of Forma- 
tion of Urinary and other Calcul. By WILLIAM MILLER 
Orp, M.D Lond, F.R.C.P., F.L.S., Physician to St. 
Thomas’s Hospital, &c. è A 

“The enthe teatse forms®an important contribution to 
medical and scientific literature, and an almost indispensable 


addition to thedibrary of very practising physician.” —Lancet, - 


Post 8vo, with 40 Illustrations and Maps, cloth, 1s. 
GEOGRAPHY FOR LITTLECHILDREN. 


© By ANTONIA ZIMMERN, AS e 
“The lan is simple, the type large and clear, whge the 
aie enlivened by some good maps and many illustrations. 
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little felk as tMe ‘Dolly, Fantie, and Too Too,’ to whofa this 
little yolume is dedicated.”—Saturday Review. t. 
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AND HER CHILDREN: Glimpses ° 
OF ANIMAL LIFE FROM THE AMCEBA TQ THE * 
INSECTS. By ARABELLA B. BUCKLEY.” Authoress of 
‘The Fairy-Land of Science,” ‘A Short History of 


Natural Science,” ‘ Botanical Tables for the use of Junior » 


Students,” &c. 


CONTENTS :—Chapter I Life and: Her Children. —II. Isife’s 
Simplest Children: how they live, and move, and build. —-I. How 
Sponges hve.—IV. The Lasso-throwers of the Ponds and Oceans, 
—V. How Starfish walk and®Sea-Urchins grow. VL The 
Mantle-cévered Animals and how they live with heads and 
without them..e-VIJ. The Outcasts of Animal Life, and the 


- Elastic-ringed Animals by Sea and by Land.— VIII. The Mailed. 


Warriors of the Sea, with bodies and jointed: feet.— 
IX. The Snare- Weavers and their Hunting Relations. —X. Insect 
Suckers and Biters, which change their coats but not their bodies. 
—XI. Insect Gnawers and Sippers, which remodel their bodies 
within their caats.—-XII. Intelligent Insects with helpless 
Children, as illustrated by the Ants. [2n November. 


Second Edition, Crown 8yo, with 77 Dlustrations, cloth, 7s. 6d. 
A SHORT HISTORY OF NATURAL 
SCIENCE; AND OF THE PROGRESS OF DIS- 
COVERY FROM THE TIME OF THE GREEKS TO 
THE PRESENT DAY. For the Use of Schools and 
LH aks aes By ARABELLA B. BUCKLEY, Authoress 
of “The Fairy-Land of Science,” ‘‘ Botanical Tables for 
the Use of Junior Students.” ` 


“It is an admirable book, written with a fulness and 
accuracy which ıs rarely to be found in compendiums of this 
sort. - Any one who reads carefully to the end will have got a 
fair general notion of the vastness of physical science, and the 
means of pasning more completely any speal Tegion of it 
which may be desired. It is an excellent book for young people, 
and one not to be despised by ther elders.”— Guardian, 


Large post 8vo, with Illustrations and 21 Maps, cloth, ras. 

PHYSICAL, HISTORICAL, POLITICAL, 
AND DESCRIPTIVE GEOGRAPHY. .. By KEITH 
Jounston, F.R.G.S., Editor of the “ Africa’! Volume in 
** Stanford’s Compendium of Geography and Travel” ; late 
Leader of the Royal Geographical Society’s East African 
Expedition, 

“Tt is a text-book of ge hy, revealing in its every page” 
the author’s thorough oes, k uF the abaci he deals Pik, 
It can be warmly recommended for the use of schools, and may 
be peiused with profit and pleasure also by those whose school- 
days are passed, and whose knowledge of geography has grown 
somewhat misty and antiquated, but who, for these very yasous, 
are desirous of refreshing their memories, and of obtaining, 
within the limited time at thelr command, a general fdea of the 
extent to which we are at present acquainted with the earth’s 
surface features. Very ample details are given of the natural 
and industrial proguctions, and a set of maps very much enhances 
the interest of these descriptions, and conveys at a glance what 
even pages of letter-press would fail to render equally clear,”— 
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Fcap. folio, 12s. 6d. 7 

AN ATLAS OF ANATOMY. In Twenty- 
Four Quarto Coloured Plates, comprising One Hundred 
*Separate Figures, with Descriptive Letterpress. 
Mrs. FENWICK-MILLER, Member of the London School 
Board ; Author of the Ph iological Sections of ‘‘ Simple 
Lessons for Home Use,” Re, j 
“Mrs. Miller has made a most sugcessful-endeavowr.to en- 
courage the genegal study'of anatéiny ina precise, and not in 
what would be termed a popular, form. is Atlas is g really 

s}stematic work on anatomy, afd will, we belleve, play no 
part in the diffusion®of true, pure scNntific knowledge.”—~ 
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Island Life; or, the Phenomena of Insular 
Faunas and Floras, with their Causes, including, an 
entire Revision of the Problem of Geological Climates. 
By ALFRED RUSSEL WALLACE, Author of 

e ‘The Malay Archipelago,” “The Geographical Dis- 

. tribution of Animals,” &c. With Illustrations and 


Engineering Structures. By J. B, CHALMERS. Maps: -Mediut bye: . 
With Illustrations. 8vo. 
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By Si MIN BRO 
Tot Book of ey T ir BENJA RODIE, Bart, F.R.S. A 
By ARCHIBALD GEIKIE, F.R.S., Professor of | e 
Geology, &c., in the University of Edinburgh. With : 
Illustrations. Medium 8vo. Mathematical Papers. 2 
< By the late Professor W. K, CLIFFORD, F.R.S. 8vo. 
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By H. E. ROSCOE, F.R.S, and C. SCHOR- | The Aryan Village. 
LEMMER, F.R.S., Professors of Chemistry in the 1. Modern Village Life in Bengal.—2, The Agricultural 
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VoL III. ORGANIC CHEMISTRY. From the Joint Family to the Village. By Sir JOHN 
PHEAR. Crown 8vo. 
A Treatise on Comparative Embryology . e 
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tråtions. Vol, II. 8vo. é 
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THE ‘STUDY OF FISHES. 
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 BLBERT C. L’ G. GUNTHER, M, A, M.D.,.Pu.D., F.R. S, 
et Keeper of the Zoological Department i in the Botish, Museum, e. 
. CONTENTS. 
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Fourth Edition, Revised, medium 8vo, cloth, 18s. 


DESGHANEL’S NATURAL renee 
PHY. An Elome Treatise, Translated and Extended by J. 
EVERETT DCL, F.RS.E, Professor of Natural P. 


F. hilosop 
greens College, Belfast, Ilustrated b 760 Wood Engravings and 
Colo lates, and accompanied by a okies of Problems. 


Also, separately, in Four Parts, lump cloth, 4s. 6d. each. 
Part et ge ree HYDROSTATICS, and PNEUMATICS. 


= Part III —ELECTRICITY and MAGNETISM, 
“Part. IV.—SOUND and LIGHT. 
“ Systematically arrang$d, clearly written, and admirably illustrated, it 


fortas a model work for a class in experimental physics ’—Saturday 
Review. 


Fcap. 8vo, cloth, 3s 6d. 


ELEMENTARY T&XT-BOOK OF PHY- 
SICS. By Prof. EVERETT, ‘Transkator and Editor of Deschanel’s 
“í Natural Philosophy,” &c. illustrated by numerous Woodeuts. 
"We have no hesitation i in warmly recommending it as a good text-book 
for jumor classes. "Nature. 
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Now ready, post quarto, cloth gilt, 72 pages. Price 16s. 
LIGHTNING 


CONDUCTORS: 


meee NATURE, AND A MODE OF APPLICATION. 
RICHARD ANDERSON, F.C.S , F G.S. 
Member a The Soaety of Telegraph ‘Engineers ; Assoc, {nst. CE. 
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spires or towen sd to all owners, constructors, or secers ele buildings 
W, er height or situati $ 
Hia Athena s g es ion, are exposed to danger from lightning. 

e book is clearly sensibly written, and sufficiently Dlustrated, and 
is the work of oe a ractical cal man who thoroughly understands what he is 
tglkang 

heed < EKE y. SPON, 46, Charing Cross, 
New York. 445, Broome Street. 1880. 
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The MORPHOLOGY of the SKULL. By 


W. K PARKER RS., Hunterian Professor, Royal College of 
Surgeons, and G, T. BETEANY, B Sc., Lecturer on uy’s 
Hospital Medical School. Ilustrated. Crown Bros IOs. 


MACMILLAN & CO., London. 


Extra fcap. Bvo, 3s. Gd. 


METALS and their CHIEF IN DUSTRIAL 
APPLICATIONS. By Ç. ALDER WRIGHT, D.Sc., Lecturer on 
Chemistry in St. Mary’s Hospital Medical School. With Wlustrations. 
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: * RECENT SCIENTIFIC WORKS. 





Crown 8vo, cloth, price 5s. 
* THE ATOMIC THEORY. 
. ' By Prof. AD. WURTZ. 
eo *. ‘Translated _by E, CLEMINSHAW, F.C.S. 
*,* Vol. XXX. of ‘The International Scientific Series.” 
e 





Second, Edition, crown 8vọ, cloth, price 5r. 
+ THE BRAIN AS AN ORGAN OF MIND. 
By H. CHARLTON BASTIAN, M.D., F.R.S. 
With numerong Illustrations. 


@ 
“The fullest scientific expoaition yet published of the views held on the 
subject of psychology by fe advanced physiological school. "— A thenceust, 





With numerous Ilustrations 2 vols. large post 8vo, cloth, 
price 32s. ` 
THE HISTORY OF THE EVOLUTION 
- OF MAN.- > 
By Prof. ERNST HAECKEL. 


“The appearance of the present fascinating work in an Enghsh dress will 
aid the cause of science inethis country. . » Persons who wish to under- 
stand the real significance of their own structure should read this book; and 
as such a desire should be felt by all educated men, it is to be hoped. that the 
book may soon reach a second edition "—A thenamnt, 





2 vols., Second Edition, post 8vo, cloth, price 32s. 
THE HISTORY OF CREATION. 
By Prof. ERNST HAECKEL. 
‘Pranslation Revised by Prof, E. RAY LANKESTER, F.R.S. 
With Colonred Plates and Genealogical Trees of the various 
Groups of both Plants and Anmals, 


“ The author has ed a most difficult task-with ccpaGentlous skill 
and marvellous ability.” ”™—S rience Gossip. 
“ A rich mine of facts for all biological students.” —A.xayuner. 





Crown 8vo, cloth, price 5s. 
FREEDOM IN SCIENCE AND 
TEACHING. 

. From the German of ERNST HAECKEL. 
With a Prefatory Note by T, H. HUXLEY, F.R.S., 





Crown 8vo, cloth, price 2s. 6g, 
ANIMAL MAGNETISM. 
PHYSIOLOGICAL ADENA S BY RUDOLF 


Professor of Physiology in the University of Breslau. 

Translated from the Fourth German Edition by L. C. WOOL- 

DRIDGE. With a Preface by G. R. ROMANES, F.R.S. 
“Tho research'of ‘which this treatise is the outcome is in every way worthy 
of its diginguished author, for it serves not only to present a considerable 
and systematic, body, of carefully-observed facts, but also to lead the way 
e a an indefimite amount of further inquiry along hnes that it has opened 
—Mr. G. R. ROMANES in, the Nineteenth Ceniury. 





“a vols., demy 8yo, cloth, price 32s. 
MIND IN THE LOWER ANIMALS IN 
i - HEALTH AND DISEASE.. 
u W. LAUDER LINDSAY, M.D., F.R.S. E 
Vol I. Sinton HEALTH. Vol. I, MIND i in DISEASE, 


“' Infthe present volumes all that the author attempts is to sutit the sub- 

ject of wind in the lower animals to illustrate their possession of the Mgker 

Tintal Sacultias as . gerne in man, Of reason as contradistinguished 
© afron mere enstincé.”’—. "troduction. e 





With Illustrations, square 8vo, cloth, price 9s. 
FLOWERS AND THEIR UNBIDDEN 
E GUESTS.. 

e > By Dr A, KERNER, Professor of Bolany if the University of 
Innsbguck. 


NE Editionsby W. OGLE, M.D., and a Prefatory 
Letter py CHARLES DARWIN, F, F.R.S. 


“Nom mgr int resting chapter in tlie roinance o 
wAltien © 


no just contributed byg Prof. 


e 
natural history has been 
Kerner. .”?- Acadenty. 


7 te 


MR. DAVID BOGUE'S 
List. ss a 


—nu M e 
_ To be completed in Six Monthly Parts, price 10s, 6d. each. 
Part I. now ready. Part II. will be published on NOVEMBER Lo o 
A MANUAL OF ‘THE INFYSORIA :° 
INCLUDING A DESCRIPTION OF ALL KNOWN 
FLAGELLATE, CILIATE, AWD TENTACULIFEROUS PROJOZOA, 
BRITISH AND FOREIGN, 
And an Account of the ` 

ORGANISATION AND AFFINITIES OF THE SPONGES. 
By W. SAVILLE KENT, F.LS., F.Z.6., F.R.M.S., 
Formerly Asmstant in the Natural History Department of the British 

Museum. 3 


e 
This unportant work will consist of Two Volumes of Text extending to about 


800 pages super-royal 8vo, and an Atlas of 48 Blates{containing u upwards of 
2,000 Figures. 





Imperial 8yo, cloth, ass. 
THE, SPHAGNACESA,.. 


OR, 
PEAT MOSSES OF EUROPE AND YORTH AMERICA? 
By R. BRAITHWAITE, M.D., E.LS.,. &c.” 
Illustrated with 29 Plates Coloured by Hand. 





Demy 8vo, cloth, xos. 6d, 
A NEW AND EASY METHOD OF STUDYING 


BRITISH WILD FLOWERS 


. BY NATURAL ANALYSIS; è 


Being s Complete Series of Illustrations of their Natmal Orders and Genera 


Aralytically arranged. 
By FREDERICK A. MESSER. 





Crown 8vo, cloth, res. 6d. 
THE 


LAND AND FRESHWATER SHELLS. 


OF THE 
BRITISH ISLES. § 
By RICHARD RIMMER, F.LS. ` à 


Ilustrated with Eight Photographs and Three Lithographs“ a 
Figures of all the principal S; pegies. 





Early in November, Crown 8vo, cloth, 7s. 67 


UNCONSCIOUS MEMORY: 
A COMPARISON BETWEEN eè 
THE THEORY OF DR. EWALD HERING, 


Professor of Physiology alghe University of Prague, 9 
AND 


THE “ PHILOSOPHY OF TIE UNCONSCIOUS” 
Of Dr. EDWARD von HARTMANN ; 


With ‘Translations frdin these Authors, and Preliminary Chapter bearing cn 


“Lafe and Habit,” and ‘‘ Evolution Old and New.” 


° By SAMUEL BUTLER, 


: AUTHOR OF 


e 
“ Erewifen,” ‘The Fair Haven,” “ Lifo and Habit,” “ evolution Qld and 


New,” &e. 
= ° 
. « 


LONDON: 


London: C. KEGGN PAUL g CG; ‘Paternoster Share. DAVID BOGUE, '3, ST. marth PLACE, W.C, 
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‘BURDETT on COTTAGE HOSPI- 
* TALS—(YNERAL, FEVER, and CONVALESCENT ; 
e their Progress, Management, and Work. With Plans and 


Ilustrgho®, Second Edjnon, Rewrittfn and much Enlarged. 
A 2 Crown vo. 14s. 


HARDWICKE on MEDICAL EDU- 
ide and PRACTICE in all PARTS of the WORLD. 
yO. A 


DALBY. on the EDUCATIONAL 
agi aces of INCURABLY DEAF CHILDREN. 


eee 


WILSON (W. S.) on the OCEAN as z 
HEALTH-RESORT. A Handbook of Practical Infor- 
mation ag to Sea-Voyages for the Use of Tourists and 
Inwlids. With Chart of Ocean Routes. Crown 8vo. 
ys, Od. - E 
+ 


BENTLEY and TRIMEN’S MEDI- 
CINAL PLANTS: being Descriptions, with Oiiginal 
Figures, of the Whee Plants employed in Medicine, and 
an Account of thew Prop€rties and Uses. In 4 vols., half 
morocco, with 306 Coloured Plates. Large 8vo, £UVIIS. 


HW XLEY’S MANUAL of COMPARA- 
TIVE ANATOMY. With Wood Engravings, VERTE- 
BRATES, 125. ; INVERTEBRATES, 16s, . 


HOWARD on the MODIFICATIONS 
of CLOUDS. Third Edition, by W. D. and E. HOWARD. 
With 6 Plates, fiom Pictures by Kenyon, 4to. . tos. 6d. 


MARTIN'S MANUAL of MICRO- 


SCOPIC MOUNTING; with Notes on the Collection 
.and Examination of ay Second Edition, with 150 
o illustrations, 8vo. 7s, ôd. 
° 


COOLEY’S CYCLOPAEDIA of PRAC- 
TICAL RECEIPTS AND COLLATERAL INFOR- 
MATIQN IN THE ARTS, Manufactures, Piofessions, 
and Tiades, including Medicine, Pharmacy, Hygiene, and 
Domestic Economy. Designed as a comprehensive supple- 
ment to the Pharmacopcei ha General Book of Reference 
for the Manufacturer, Tradesman, Amateur, and Heads of 
Families. [Edited by Prof. Tuson, F.C.S.,-assisted by 
several Scientific Contributors. Sixth Edition, 2 vols. 8vo. 

e 42s. 


e * à i 4 
VALENTIN’S 
' TATIVE ANALYSIS, - Edited by W. R. Hopcxrfson 


Ph.D. (Wagzburg), Demogstrator of Practical Chemisty if 
thee Sctence“Gchools, South Kensington. Fifth Eaton, 


COURSE» of QUALI+} ee Sore : f 
EKİN on POTABLE WATER. plow *'s, 


ALLEN’S INTRODUCTION to COM; ` Ñ 
MERCIAL ORGANIC ANALYSIS. Vol. I., Cyanogen » 
Compounds, Alcohols, and their Derivatives, e Phenols, e 
Acids, &c. 8vo. Los. 6d. 


° 
e ° 


TIDY:.S HANDBOOK of MODERN 
CHEMISTRY, INQRGANIC and ORGANIC, 8v0.° œ 
IOS. e 


-FOWNES’ MANUAL of CHEMIS 


TRY. Edited by Henry Watts, B.A., E.R.S, Twelfth 
Edition. $ 

Vol. I.—PHYSICAL and INORGANIC CHEMISTRY. 
With 154 Engravings. Crown 8vo. 8s. 6d. - 


Vol, I.—ORGANIC CHEMISTRY. With Enguavings. 
Crown 8yo, 10s, 


BLOXAM’S' CHEMISTRY, INOR» 
` GANIC and ORGANIC, | Fourth Edition, with 295 
Engravings on Wood. 8yo. 165. 





BLOXAM’S LABORATORY-TEACH- + 
‘ING; or, Progressive Exercises in Practical Chemistry. 
Fourth Edition, with 89 Engravings.: Crown 8vo. 53s, 6¢. 


BOWMAN’S PRACTICAL CHEMIS- 
~ TRY, including ANALYSIS, Edited by Prof. BLoxam, 
Seventh Edition, with 98 Engiavings. Fcap. 8vo, 6s. 6d. 


LUFF’S . INTRODUCTION to the 
STUDY of CHEMISTRY, specially designed for Medical 
and Pharmaceutical Students. Crown 8yo. 25. 6d. 


CLOWES’ PRACTICAL and ANALY-» 
TICAL CHEMISTRY, specially adapted for Schools 
and Colleges, and for Beginners. Third Edition, with 48 


Engravings, post 8vo, .75. OW. . i 0 


a4 . pee ey - e . @ 


KENSINGTON'S CHEMICAL’GOM- , « 
" POSITION OF FOODS, Waters, Soils, Minerals, 
Manures, and Miscellaneous Substances, Fcap. 8vo. 


5s. 





to form a Judgmgnt on- the Suitablgness of ‘Water for” 


with 19 Engravings. 8vo "ys. 6d. om | Dnue Papae, Second Bilt. Crown So. 2s. 
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ASTRONOMY, by the Astronomer-Royal. 
° POPULAR ASTRONOMY. With Illustraffons. By Sir 
° G. B. Airy, K.C.B., Astronomer-Royal. New Edition. 
e mo. 4s. 6d. 


intended “to explain to intelligent persons the 
principles on which the instruments of an Observatory are con- 
strygted, and the principles on which the observations made 
wih these instruments are treated for deduction of the distances 
and weights of the bodies of the Solar System.” 


e 

"ASTRONOMY. E 
ELEMENTARY LESSONS YN AS RONOMY. wn 
Coloured Diagram of the = wa e Sun, Stars, an 
Nebule, and numerous Illustrations. By J. NORMAN 
Lockyzr, F.R.S. New Edition. 18mo. 55. 6d, 


“ Full, clear, sound, and worthy of attention, not only, 


as a popular exposition, but as a scientific ‘Index, ”— 
Atheneum. 


QUESTIONS ON LOCKYER’S ELEMENTARY LES- 
SONS IN ASTRONOMY. For the Use of Schools. By 
JOHN ForBEs-ROBERTSON. 18mo, cloth hmp. 1s. 6d, 


PHYSIOLOGY. 
LESSONS IN ELEMENTARY PHYSIOLOGY. With 
e numerous Illustrations, By T. H. HUXLEY, F.R.S., Pro- 
fessor of Natural History in the Royal School of Mines. 
New Edition. 18mo, 4s. 6d. 


“Pure gold throughout’ ’ — Guardian. 

“ Unquestionably the clearest and most complete ele- 
mentary treatise on this subject that we possess m any 
language.” — Westminster Review. 


QUESTIONS ON HUXLEY’S PHYSIOLOGY FOR 
SCHOOLS, By T. Atcock, M.D. 18mo. 1s, 6d. 


BOTANY. 
LESSONS IN ELEMENTARY BOTANY. By D. 
Ouiver, F.R.S., F.L.S., Professor of Botany in Univer- 
sity College, London. With nearly Two Hundred Ilus- 
trations. ew Edition. 18mo. 4s. 6d. 


CHEMISTRY. `. 
LESSONS IN ELEMENTARY CHEMISTRY, IN- 
ORGANIC AND ORGANIC, By Henry E. ROSCOE, 
F.R.S., «Professor of Chemistry in Owens College, Man- 
chester. With numerous Illustrations and Chromo-Litho 
of the Solar Spectrum, and of the Alkalies and Alkaline 
18mo. 45. 6d. 


“ As a standard general text-book it deserves to take a 
e leading place,” Spectator. : 
“a We unhesitatingly pronounce it tĦe best of all our 
elementary treatises on Chemistry,” —Medical Times, 


: ELEMENTARY CLASS-BOOKS OF'`,SQIENCE, 


LOGIC. ° n 


ELEMENTARY LESSONS.IN LOGJC} Deductive 
and Inductive, with cgpious Questiens and Ebtimples, and’ ` 
a Terms. By W. STANLEYJEVONS, 


a Vocabulary of Logi y 
M.A. Professor of Logic in Wniversity Collegt, London 
New Edition. 18mo. 3s. 6d, "ae . 


“í Nothing can be better for a school-bôokg’— Guardian, © * 
“A manual alike simple, imeresting, an@ scfentific.”— 


Atheneunt. %e 
° i] 
PHYSICS. 
LESSONS IN ELEMENTARY PHYSICS. By BAL- 
FOUR STEWART, F.R.S., Professor of Natural Philosophy 


in Owens College, Manchester, With numerous Ilustra- 
tions and Chromo-htho of the Spectra of*the Sun, Stars, 
and Nebule. New Edition, 18mo, 4s. 6d. 


“ The beau-ideal of a scientific text-book, clear, accusate, 
and thorough.” —Zducational Times. 


PRACTICAL CHEMISTRY. 


THE OWENS COLLEGE JUNIOR COURSE OF 
PRACTICAL CHEMISTRY. By Francis JONES, 
Chemical Master in the Grammar School, Manchester, / 
With Preface by Professor Roscoz, and Illastration?, 


. New 
Edition. 18mo. 2s. 6d. s . 


ANATOMY. 


LESSONS IN ELEMENTARY ANATOMY. By St. 
GEoRGE Mrvart, F.R.S., Lecturer in Comparative Ana- 
tomy at St. Mary’s Hospital? With upwards of goo Illus- 
trations. I8mo. 6s. 6d. 


“It may be questioned whether any other workon ana- #@ 
tomy contains in like compass so proportionately great a 
mass of information.”—Lancet. 


b 
“The work ‘is excellent, and should be in the hands of 
every student of human anatomy.” —Medical Times, 


STEAM. : a 


AN ELEMENTARY TREATISE. By Joun PERRY, 
Bachelor of Engineeri , Whitworth Scholar, &c., late 
Lecturer in Physics at Clifton College. With numerous e 
Woodcuts and Numerical Examples and Exercises, 18mo, 

45. 6d. ° 


“The young ge anal and those seeking for a comprehen-e 
sive knowledge of the use, power, and economy of steam, 
could not have a more useful work, as it is very intelligibte, 
well arranged, and practical throughout.”—Jronmonger. 


PHYSICAL GEOGRAPHY.:, : 


ELEMENTARY LESSONS IN PHYSICAL GEO- 
GRAPHY. By A. GziKIrg, F.R.S., Murchison Professor e 
of Geology, &c., Edinburgh. With numerous Illustrations. 

18mo. 45. 6d. 


A@SERIES OF CHEMICAL PROBLEMS, , prepared QUESTIONS ON THE SAME. 15.6¢. ° 
with Spetial Reference to the above, by T. E. THORPE, 
° eeh.D., Professor of Chemistry in the Yorkshire College of | NATURAL PHILOSQPHY. ° 
Science, Leeds. Adapted for the preparation of Students NATURAL P 
HILOSOPHY FOR BEGINNERS. By 
e ot a Government, Science, and Society of Arts E - L Topuun M.A., F.R.S. e Part I. The Properti f 
° tiol. With a Preface by Ftofessor Roscom New Edi-| Solid and Ind Bodiek “timo or g Tae Properties o 
tion, with Key, 18mo, 2s. . MOs She OP: 
* , Part II. Sound, Light, and Heat. 18mo. 3s. 6de : 
e POLITICAL ECONQMY. 
° POLITICAL ECQNOMY FOR BEGINNERS. By| GEOGRAPH `. o be 
2 By 
MILLICENT G, FAWCETT. ew Edition 18mo. 2s, OLASS-BOOK OF GEOGRAPHY. By C. B. CLARKE, 
é Ta Olcan Gsnpanh and peia OA Nans. e M.A., eae New Edition, with eighteen coloured. Maps. 
“The tioas of capital“and Igbour have never n Feap. i 5 ‘e . 
more simply or more clearly expounded.” —Contemgporary | ẹ ẹ “Contains a large amouht of information, systematically 
. Rewiew., : arranged,” —Examiner, ee 
=e ; + .° MACMILLAÑ AND CO., LONDON. 
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.. NOW READY. a a 
e ` THE FIRST" PART OF THE NEW AND ENLARGED SERIES OF p : 
THE MAGAZINE OF ART, 
; o * Being the NOVEMBER Part, Price 1s. ; .’ 


° * NOTICE Special atterttion is directed to the FRONTISPIECE, which is issued 
swith this Part, consisting of an exquisitely-produced ETCHING entitled “THE 
"TRIO, ” from the Painting by ERSKINE NICOL, A.R.A., Etqhed by LALAUZE. 


°- Cassell, Petter, Galpin, & Co., Ludgate, Hill, London. " o 


SOME OF CASSELL, PETTER, GALPIN & CO.’S NEW VOLUMES. 


YOUNG IRELAND: A Fragment of Irish History. By the Hon. Sir CHARLES 
GAVAN DUFFY, K.CM.G. Demy 8vo, cloth. 21g. ` [Ready early in November. 
+," This Wok is a memoir of the few stormy years in Ireland during which O’Connell was tried and convicted of conspiracy, and 
Smith O‘Brien tried and convicted of high treason, written by one who was in sucession the fellow prisoner of each of them, 
and has since seen a remarkable career an Australia. The book is founded on the private correspondence of the leading men 

of the period, and purports to throw a searching light on the Irish politics of the present day. 


` .A HISTORY OF MODERN EUROPE. By C. A. Fyrre, M.A., Fellow of 

University College, Oxtord. Vol. L From the Outbreak of the Revolutionary War in 1792, to the Accession of Louis 

XVII. in 1894. Price 12g. [Ready shortly. 

*, "This new and original work will consist of three volumes, which will contain a history of Europe from the time of thè 
French Revolution down to the present date. It will be written ma popular and attractive style, describing the general 
course of Enropean History, and the most noteworthy events between the dite ındicated, and showing the social, political, and. 
commercial rise and decadgnce of the various nations of Europe, 


FIGURE PAINTING IN WATER-COLOURS. With 16- Coloured Plates 
from Designs by BLANCHE MACARTHUR (Medallist, Royal Academy), and JEANIE MOORE (Medalist, Royal e 
Academy), and with instructions by the Artists. Cloth. 7g, 8d. [Ready Shoriiy. ° 


FAMILIAR GARDEN FLOWERS. First Series. By SHIRLEY HIBBERD, 











ee 


With 40 Coloured Plates by F. E. Huns, F.L.S., F.S.A. 198, 6d. [Vow ready. 
FAMILIAR WILD FLOWERS. Second Series. By F. E. Hurme, F.LS., 
F.S.A., containing 40 Full-page Coloured Plates. 12g. 64. [Wow ready, 

THE „COUN TRIES OF THE WORLD. Vols. IV. and V. By Rozserr Brown, 

. GS. Ilustrated. 7g, 6d. [Now ready. 


THE MAGAZINE OF ART. Yearly Volume for 1880. With about 300 Ilus- 


trations by the first Artists of the Day, and Etching for Frontispiece. Handsomely bound in cloth gilt, gilt edges. 
° 108. 64. ; tipi [Wow ready. 


N.B.—The price of Vols. I. and If. has been raised from Tg. 6d. to 10g. 8d, cach. ° 
SCIENCE FOR ALL. Yearly Volume for 1880. With about 350 Illustrations 


Diagrams. 
: Cassa Petter, Galpin, & Co., Ludgate Hill, London. 


e 2 . 
CASSELL'S NEW NATURAL HISTORY.  Edifed by P. Martin Duncan e 
F.R.S., Professor of Geology, Kinga Colless; London, Vols, L, II., OI., and iV. Now Ready. cae 
hase Extra crown 4to, cloth, 9g, each 
VoL. IV., JusT READY, oniani { 
"BIRDS. o By-R. BOWDLER SHAphe, F.L.S. — REPTILES (Tortoises, Grocodiles, Lizards, and Snakes), By Prof. P. Mastin 
DUNCAN, F.R.S. AMPHIA NS, By Prof. P. MARTIN DUNCAN, F.R.S. 
Vor. I. contain$— e 
APES AND MONKzYs. By Prof. P. M. Duncan.—Lemurs. By J. Mur, M.D., LLD, FLS., F.GS, anā Prof. 
P. M. DUNCAN.—CHIROPTERA AND INSECTIVORA. By W. S. DaLIas, F. L.S. 
agers . FS VoL II. contains— e ` 
E LAND CARNIVORA. By. Prof. W. K. PARKER, §.R.S., F.LS., a THOMAS JEF ARKER.——MMRINE 
CARNIVORA, CETACEA (Whifles), and SIRENIA (M 6 Dugong, &c.). By Jayzs Murfs, M. vege Daas F.L. S., F.G.S., ° 
—PROBOSCIDEA (Elephants); HYRACOIDEA (Conies); WYNGULATA—EQUIDA (Haree), TAPIRDÆ tig pirs), Rigino a 
POS aot, W. OAKe Sougna (Hog Family), HIPPOPeTAMIDÆ {Hippopotami), By W. Borp DAWKINS, oot A, 
F.G Vor. III. contains— : 
UMINANTIA, By Prof. A. m Garzon, F.R.S.—RorsNra. By We S. DALLAS, F.L.S.—EDENTATA and MARSUPIALIA. 
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By*Prof. P. MARSIN DuNcAN, F.R,S.—Avzs. ByR BowDLER SHARPE, F.L,S.e t a we N 
rs E \ . Cassell, Petter, Galpin, & Co Dydgate Hill, Londo’. : A: . 
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= MESSRS. MACMILLAN & C08 PUBL GATIONS, 


© A SYSTEM OF MEDICINE, - 


Edited by J. RUSSELL REYNOLDS, M. D. FRS, &. o sg 


Complete ın Five Vols., price £6, ” ae 
e 
°, ° 
Vol. IV.—LOCAL Seaia pisses ae the P g 
CIRCULATION —The HE 


i vor 4. CONTROL. Bro are or, AFFECTIONS of tho WHOLE 


E SYSTEM 


A. TIT eab DISEAS ES —The DIGESTIVE SYSĻEM (con- 
y tinued) —The RESPIRATORY SYSTEM 8vo ass. : 


Vol. IT, LOCAL | DISEASES She NERVOUS SYSTEM. —The DI- 
25i 


VoL V-—DISEASES of the ORGANS of ort CIRCULATION (auored) 
Gane BLOOD -GLANDULA SY 


RINAR 
FEMALE” REPRODUCIIVES “ORGAN S- 


RGAN 
CUTANEOUS SYSTEM.—GENERAL INDEX, &c. 25r 


. . . Also now publishfhg in Twenty-four Monthly Parts, price 5s. each. Parts I to 18 now 1620y: 


publshed, in 8vo, price`r8r, 


COMPARATIVE T MPRKOPOCY A TREATISE ON. By F. M. ees M.A, F.R.S, 


Ulustratons In a Vols 


y, in 8vo, with Illustrations, price 18: , Vol. 


Yol r ° 


With 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY OF~ THE ANIMAL BODY, 
INCLUDING AN, ACCOUNT OF THE. CHEMICAL CHANGES OCCURRING IN DISEASE 7 By ARTHUR GAME, M D., 


S , Professof in the Victoria Univeraity, Manchester, Brackenbury Professor of Physiology in the Owens College. - 


Ina Vols. 


INORGANIC CHEMISTRY: A TREATISE ON. By Professors Roscoe and ScHORLEMMER, of the 


, Manchester With numerous Illustrations. 
ra NoxN-METALLIČ h 8y0. ars 


Owens Coll 
Vol I— 


“Tt would be difficult to prarsé it: too_highly....... 


Vol IiE—Merrars Two Parts, 18s each. [Orcanic CHEMISTRY in the Press. 


e arrangement is clear and scientific, and the facts gained by modern Tesearch are fairly represented: 
and judiciously selected, and the style throughout is parr luad "-—The Lan: S z sf S 


cet. 


COMPARATIVE ANATOMY: ELEMENTS OF. By Prof GECENBAUR. A Translation by F. J. BELL, 
e B.A, revised with Preface by Prof E RAY LANKESTER, F R.S. With numerous Mlustrations. 8vo. ex 


“We do not hesitate to sa sey that this is the best and most complete work on comparative anatomy in the lao 


himself familar with this wor 


may consider that he possesses a sound elementary knowledge of animal Morholege rhe J Lancet 
THE PRACTITIONER'S HANDBOOK OF TREATMENT; 


Any, student who has mado 


OR, THE PRINCIPLES OF 


THERAPEUTICS By J MILNER FOTHERGILL, M.D., Assistant-Phymcan to the Victoria Park Hospital. 8vo. 16s 


u A practical and suggestive work. ”— Ths Lancet. 


[Second Edikon, Revised and Enlarged, now ready. 





The ANTAGONISM of THERAPEUTIC AGENTS, 

An WHAT THES. TEACH US By J. M. FOTHERGILL, MD. 
rown 8yo 4 

DISEASES OF THE SKIN: The -Treatment of. 
By Dr, M‘CALL ANDERSON. Crown 8vo. 5s, 

LECTURES ON-CLINICAL MEDICINE. By 
Dr. M‘CALL ANDERSON. MTlustrated. 8yo. 108, 6d. 

ON ANEURISM, ESPECIALLY of the THORAX 
AND THE ROOT OF THE NECK. ByR BARWELL, F.R C.S. 
Crown Byo. 3s 6d. 

ON PARALYSIS -FROM BRAIN DISEASE IN 
TTS COMMON FORMS. By BH. CHARLTON BASTIAN, M.D., 
F.R.S. Ilustrated own 8yo Ios. 6d, 

DISEASES OF THE EYE. By R. BruDENELL 
CARTER, F R C.S. With Illustrations 8vo, 16s i 

DEPECTS OF VISION WHICH ARE REMEDI- 
ABLE BY OPTIC 2 APPLIANCES. By R. B. CARTER, F.R C.S. 
Illustrated. 8yo. 

EYESIGHT, GOOD AND BAD. ByR B. CARTER, 

®. FRCS. Second Edition. Crown 8vo. 6s 

PHYSIOLOGY AND PATHOLOGY -OF THE 

BREAST and its LYMPHATIC SDR: By C. CREIGHTON, 
M D. With Illustranons 8yo. 

THI> GERM THEORY APPLIED TO THE 
EXPLANATION OF THE PHENOMENA OF DISEASE. By 
@.MACLAGAN, M.D 8yo. ros 6d 

THE, PATHOLOGY OF MIND. By H. Maups- 
LEN M.D. New Edition, Reviseġg and Enlarged, 8vo. 18s. a 


THE PHYSIOLOGY OF MIND. By H. Maups- 
lr waa New Edition, Revised and Enlarged. Crown 8yo. 


BODY AND MIND. Sy H. MavpsueY, M.D. 
New Edition, Enlarged? Grown 8yo Gs. 6d. 


THE Rts TITIONER: . A JOURNAL OF 
CS AND PUBLIC HEALTH ' Edited by T.*L. 


BRUNTON, MDqFRS. Price s. doe sas: 
CONTENTS. al Communi c of the Monthy 
Extracts from t mish and Foreign Jo N otes ee 
ePepartggnt of Public Health, 
ee 
$ >» 
k ‘* . è ear 
g br e Oe e .’ e e 
e ° 
. d 7 ° ° ” œ 
e » è @ e e 


LESSONS ON PRESCRIPTIO! 
e * ee OF PRESCRIBING. ‘By W. H; GRIFFITHS, “PhP 


“MASMILLAN ANY CO, Bedford Street, Strand, W.C. 


PHARMACOLOGY AND THERAPEUTICS; or, ` 
Medicine Past and rma By T. LAUDER BRUNTON, MLD., 


F.R.S. Crown 8vo. 
PHARMACOGRAPHIA : a History of the Prin- 
of Vi ble Ongin met with in Great Britdin and India. 
ge Trea GER, M D. and D. HANBURY, F. RS. Second 


Edition; revised. 8yo. 215. . 


TEXT-BOOK: OF PHYSIOLOGY. By MICHAEL 
FOSTER, M.D., F.R.S. With Illustrations.. New Edition. 8vo ars. 


THE CARE OF THE INSANE, AND THEIR 
LEGAT CONTROL: By J C. BUCKNILL, M.D.,F RS. Crown, 
VO. J. 


WATER SUPPLY. By J. H. Batrour BROWNE? 
Crown 8vo. as. 6d. 
ELEMENTARY BIOLOGY. By Prof. Huxiey and 
» MARTIN. Crown 8vo. 6s. 


PHYSIOGRAPHY. an m TRS im n to the Studyeof 
NATURE By Prof HUXLEY, FRS h ' Calore Plates and 
Woodcuts. New and Cheaper Edition. 

EP nust ready. 


THE MORPHOLOGY OF IHE. SKULL. By 


Prof PARKER, F.R.S., and G. T: BE TTANY, B.Sc. Tilustrated. 
Crown 8vo ror 6d 


THE OSTEOLOGY OF THE MAMMALIA. A 
Series of Lectures Prof. eW.. H. FLOWER, F-R.S; TRGS: 
Illustrations, Crown 8vo. _ 10m 6g 


PRACTICAL CHEMISTRY FOR MEDICAL 


STUDE fo” the First MaB. Course. By M. 
B, PATTISON MUIR, ERSE. x8mo. zs. 6d. 


ELEMENTARY .LESSONS IN ANATOMY. By ° 
ST. GEORGE! MIVART, eas With 409 Ilustrations, - 18mo. 


LESSONS IN ‘ELEMENTARY PHYSIOLOGY. 


By Prof. HUXLEY. Ilustrated | New _Editiog. mor` Eai 


PAN De THE 


C.P, E. -New Edition. „18m0. 3s. 6d ¢ o 
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SUBSCRIPTIONS TO NATRE DIARY OF SOCIS TESE . t’ 
Yearly . Og. fy. 2 es LONDON A A 
afm . alf-yearly . . o s 6 an 6d. FRIDAY, OCTOBER 22. * 
- uarterly . .°. 78. 64. TCRORCOPICAL CLUB, at 8.—On New poms 


Cee te aen Dri Dr. M. C. Cooke. 
ASTOTELIAN GOCTETY; M8- 8.—Descartes: Sn ae EN 


“@ SWIFT & SON," 


R „Colonies, United "States, the Continent, and 
wall Af wijhin the Postal Unjon :— 
Yearly . 











. e 8 © o 










E "Half: yearly ‘° Se ale wd 55. oa 
n Qumerly. a e 6 1 es Š Bs. 
? @ffice: 29, Bedford Street, Strand. Fog 
EAGLE INSURANCE COMPANY, OPTICIANS... - . 
° 79s PALL MALL. Saeed 
Fox Lives omy.” Earastimmep 1807. Messrs. SWIFT'S CHALLENGE 
Accumulated Funds se me me ce me ow m oe £34352 BINOCULAR & MONOCULAR 


a Subscribed Chpital of more than s. 


Reports, Prospectuses, and Forms may be had at the Office. or from any MICROSCOPE in Cabinet, from” e 





o£ tho Company's Agents, post free. £14 to £18 ras. 
Se HUMPHREYS, oe and Secretary. eet 
OW READ aost peblshed, a Pamphlet to the Un- 
‘ Seer pga dow to peal 


š bRCOnD. EDITION, 


CHEMICAL "HANDICRAFT 


yd. POST FREE, 


A CATALOGUE OF “CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Mustrated with 1,600 Woodcuts. 
> Most Com and Cheapest Last of Apparatus. 
JOHN J. GR AND SONS, 22, GARRICK STREET, 
LONDON, W.C. 


R. W. NEEVES, - 
_ PHILOSOPHICAL INSTRUMENT 


INTENSITY “COIL MAKER. 
PRICE LIST, FOUR STAMPS, 


e inca EENEN 
ss. SIDMOUTH STREET, LONDON, W.C. 


NOTICE. OF REMOVAL, 
JAMES HOW & CO., 
SCIENTIFIC INSTRUMENT MAKERS, 
: 73, FARRINGDON ST., LONDON 


ö (LATE or 5, St. Bripx ST., arD s, Foster Lane) 
HOW'S STUDENT’S MICROSCOPE. HOW'S MICROSCOPE LAMP. 
e Rock Sections and other Objects for the Microscope 


x4 Lig peek amie ia Flee a tien 
ser aa for 7 Stamps. 


UNIVERSITY ' 
OPTICAL WOBKS,, 
UNIVERSITY STREET, 

LONDON, W.C. 


J. ORME & CO, 


M., JACKSON & CO.) 
MANUFACT: ee AND IMPORTERS OF 


SCIENTIFIC APPARATUS 


AND 
CHEMICALS, 
SOLE AGENTS FOR HickLey’s PATENT TELEPHONES, s 
Price 5os. per Pair, Cash with Order. o e 
Price Lists sent on receipt of Three Stamps for Postage, 
For Trade Terms inclose Business Card. 


65, BARBICAN, LONDON, E.C. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK ; 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED, . 
Writing becomes a pleasure when this Ink is used. It has been ado 
by the peincspel Banks, Public Offices, and Railway Companies throughout 

















bd almost fnstantly Full 
4g, 0. TISLEY & Co, Sgmtstanatns [aca Sena 
é O PTIC IANS , don Sreet? W Eowanps, Old Chun Ne Cha Mo os Fe Newoney & Soan Ni P 
maa B ROM PITON aoe © = D; S.W. Street, Liverpool and and Payne & oon suche | Avstri Con Dake of 
THE PHONEIDOSCOPE tail Sel eel aren se as 
An instrament for Observing the Colour. Figures of Liquid Films under the | ASTRONOMICAL TELESCOPE, . 
Beang a visible demonmrardon of the Lda aaa and Molecutar Motion of s BATEMAN’S Fe 


WONDERFUL E5 58. INSTRUMENT 
Is the finest ever yet seteeu ted. g-inch Achromatic Object Lense En- èe © 
tirely constructed H 3 very 
highly finished with Taltieude and Azimuth ovements, Padvak, fine 
and ame Huyghenlan Astropomical 

show Tapiter’ s Belts, Crescent Form of ReFa resolve many ay Nebula” 

and Clusters, and divide many Double Stars, &e. Prospectus post 
J. BATEMA N, 


29, CHEAPSIDE; Id4, STRARD; ROYAL "Pouvrscunge, 309, ° 
REGENT STREET, AND %31, Hew HOLBORN, LONDON. * é 
er e . 
Latet? published. . e e 
EARLY MAN in BRITAIN, and his 
PIACE in the TERTIARY PERIOD, E; BOYD DAWKINS, 
F.R.S , Professor of logy in Owens College, Manchester. Medum 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solntion, Descriptive 
Pampplet, &c in Cardboard Box, 14f 6. 
MANUFACTURED AND SLD WHOLESALE AND RETAIL AY 
3°C. TISLEY & CO., 173, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC? KLECTRIGITY. All Materials supplied for expert 


mental purposes. 
bd Price Lgsis of Electrical and Acoustic Apparatus, witk Drawings and 
Deserigiton of the Harmencgraph, Pest Free, sd. 











effedtually rab, on the Neck and Chest, it cures SORE 


THROATS, BRONCHITIS, COUGHS ‘nd COLDS; and for 8vo, with numerous Ll@strations. a55. 6° 
in unequaled. || S MÅCMIILAN & CO. 
GOUT, RHEPMATIEM, eer uneg . paar Tondo, ; 
Ia i © e ° e’. ° id T . . e 
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. OPANDARD AND ‘OBSERVATORY TIMEKEEPERS, 


. > ae MANUFACTURED BY E. DENT & GO. trade 


Ad Guineas. 


© Standard Clock, suitable for Private Residences in Town 





Guineas. 


Standard Observatory Clock, of the most ‘edad cone * 











ia ig or Chuntry, 0: or Public Institations, beating seconds and struction, with bagometric compensation? &e . 160° 
+ going eigbt days with orce winding; in carved and (a) The same, with Sir Geo aAıry’s escap@mer® ... 170 
. e * decorated oah or mahogany case © = fom 86 (4) The same, with M. Leverrier’s electrical contact e 
(a) The same, but going one month with once system a Ag 200 
: e Winding .. e = fom 40 | The Naw Standard Clock (the primary standard ti of 
Py M the United Kingdom) of the Royal Obserbatory, Greenwich, was 
e ° Btandard Observatcry Mean- tine Clock, 80 constructed by E. Dent & Co., and precisely similar instruments 
(a) The same, but furnished with electrical contact are now being made Jor the Royal Observatories of Spain and 
apparatus with eccentric screw adjustments for Belgium, Standard Clocks of less refined construction for the Ob- 
dropping a ume ball, or eae homey servatories of Edinburgh (Royal), Dunsink (Royal Irish), Oxford 
signals 92 | (Unversity), Pulkowa (Russian Imperial), Geneva (National 
Standard ree Bidereal Clock —«.s 80 eee el PANY EEA PULSER Aod CNN: Aani: haera 
(a) The sime, but furnshei with electrical contact Galvanic Chronographic Apparatus, for registeting 
apparatus with fine vertical and horizontal screw e _ the time of occurrence of transits and other astrono- 
adjnstments for transmitiing seconds, currents mical phenomena .. from 190 
for covtrolling other clocks, ee. ~- 95| The Great Galvanic Chronograph of the Royal Observatory, 
(4) The same, but arranged to omit the current at Greenwich, and the still more powerful Apparatus for the Royal 
every 6oth second, f for pricking o on ere? Observatory, Brussels, and ather smaller ones for other 8bserva- 
barrel, &e. Q7 | żories were constructed by E. Dent & Co. - 
o . 
E. DENT & CO, 
WATCH, CLOCK, AND CHRONOMETER MAKERS, 
61, STRAND, & 34, ROYAL EXCHANGE. FACTORY, GERARD STREET, LONDON. 
e 
e 
CHEMICAL APPARATUS—SCIENTIFIC INSTRUMENTS. - 
n 
Apparatus for the Analysis of Water according to Professors Frankland and Bischof, 
BUNSEN’S MODIFIED FILTER PUMPS, from 10s, 8d. to 67s. 
ELECTRIG LAMPS FROM 35s. UPWAROS, AND BATTERY OF 40 QUART BUNSEN’S CELLS FOR SAME AT £8. 
GEISSLER’S TUBES. 
© Catalogues and Iliustrations will ba sent gratutionsly. A Liberal Discount allowed to Wholesale Buyers. bd 





WHOLESALE IMPORTERS awn MANUFACTURERS, 


AUG. BEL and CO., 


Sole Agents for Grenel's Batteries, and Contractors to the Government, 


Sets of Apparatus as 
required by the Govern! 


ment Schools always 
ready and kept in stock.» 


34, Maiden Lane, Southampton St., Strand, W.O. ° 2 


' CAILLETET'S APPARATUS FOR LIQUEFACTION OF GASES. 


° For the convenience of Teachers and Students at the South Renee 


the store room, first floor of the building, where the different sets and 








n Classes, the Science and Art Department has authorized us to keep a stock In 
articles are always ready for delivery. 


‘ MICROSCOPIC SPECIALITIES. 





° Sees Tiag Medical Pathological Preparations, Series V.—24 Preparation? from the Frog, in 
n Case La 2 0 Case „£2 2 0 
*. ,°? if 2a Physological Pré@parations, in Case 2 2°O s Vi. —24 Surgical Pathological Prepardtions 220 
» Ill.—24 Educational m j 2 2 0 s»  A.—48 Diatomaceæ (selected)... .. 2 Jo o 
» olVi—48 Physiological a 5 4 4 0 i B.—24 i (very rare) „ai 6 
e Pathological and Physiological Preparations in great and constantly increasing variety, gi of most. valuable descriptions. 155. toe 
e ee ; 30s. per Coz. s 
an ©. Š bd . Descriptive Lists and fuli pardculaxs on eis to 
e s . 
» ARTHUR C. COLE & SON," n 
s S; DOMINGO HOUSE, OXFORD “GARDENS, NOTTING, HILL, LONDON, W.’ 
Boe LATE de 62, ST, DOMINGO VALE, EVERTON, LIVERPOOL, / à : 
a .: ee , zs e e * ® 
os eS a o: . ef œ e j ae s3 
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p MANUALS FOR STUDENTS. |” 


INORGANIC CHEMISTRY. By Professors ROSCOE and SCHORLEMMER. Vol. I.—NOÑ-. 
METÄLLIC ELEMENTS. 215. Vol. II.—METALS, 2 Parts. 18s. each, 

"GEGENBAUR’S COMPARATIVE ANATOMY. A Translation by F. J. BELI.. Revised, < 
With Preface, by Brof. RAY LANKESTER. LIlustrated. 8yo. 215, 

{TEXT BOK OF PHYSIOLOGY. By MICHAEL FOSTER, M.D., F.R.S. Illystrated. e° 


“8 TREATISE @F EMBRYOLOGY. By F. M. Barrour,*F.R.S._ Illustrated. 8yo. ° 
Vol, I. 18s. [ Vol. II. in the press, 
A TEST BOOK OF* PHYSIOLOGICAL CHEMISTRY. By Prof. ARTHUR GAMGEE, 
F.R.S. Tlustrated. 8vo. [Po 2. jt ready, s 
ELEMENTARY PRACTICAL PHYSIOLOGY. By MICHAEL Foster, M.D., F.R.S; è 
.* and J. N. LANGLEY, B.A. Crown 8vo. 6s. z 
THE STUDENT'S FLORA OF THE BRITISH ISLAÑDS. By Sir J. D. HOOKER, 
K.C.S.I., F.R.S, Globe 8vo. 10s. 6d. 
PHYSIOGRAPHY: an Introduction to the Study of Nature. By Prof. HUXLEY, F.R.S. 


z With Illustrations. Crown 8vo. New and Cheaper Edition. 6s [Hust ready, 
ea Pees BIOLOGY. By Prof. Huxuey, F.R.S, assisted by H. N. MARTIN, M.B., 
Crown 8vo, 6s. 


THE PRINCIPLES OF SCIENCE. A Treatise ‘on Logic and Scientific Method. By Prof. 
W, STANLEY JEVONS, LL.D., F.R.S. Crown 8vo. 12s. 6d. 


MANUAL OF POLITICAL ECONOMY. By Prof. FAWCETT, M.P. Crown 8vo, 12s. 6d. 


' ELEMENTARY SCIENCE. 


ASTRONOMY. By J. N. LOCKYER, F.R.S. With Illustrations, 5s. 6d.— Questions, Is. 64. 
BOTANY. By Prof. OLIVER, ERS, F.L.S. With Illustrations, 4s. 6d. 
CHEMISTRY. By Prof Roscoz, F.R.S. With Illustrations, 4s. 6d. 

CHEMICAL PROBLEMS ADAPTED TO THE SAME. By Prof. THORPE. With KEY, 2s. 


CHEMISTRY. Cen College Junior Course of Practical Chemistry. By F. JONES. Preface œ 
by Prof. ROSCOE. zs. i 


QWESTIONS ON CHEMISTRY. By FRANCIS JONES, 18mo. 3s. 
LOGIC, DEDUCTIVE AND INDUCTIVE. By Prof. JEvVons, F.R.S. 3s. 6d. 
PHYSIOLOGY. By Prof. HUXLEY, F.R.S. With Illustrations. 4s. 6d.—Questions, Is. 6g. 
POLITICAL ECONOMY FOR BEGINNERS. By M. G. Fawcetr. With Questions. as: 6d. 
PHYSICS. By Prof. B. STEWART, F.R.S. With Illustrations. 4s. 6d. 
NATURAL PHILOSOPHY FOR BEGINNERS. By I. TODHUNTER, M.A, F.R.S. Part I.— 
PROPERTIES OF SOLID AND FLUID BODIES. 3s. 6d. Part II.—SOUND, LIGHT, AND Hat 38. Gd. 
* PHYSICAL a gina By Prof. A. GEIKIE, F.R.S. With Illustrations, 4s. 6&— : 


Questions, Is. 


“*CLASS-BOOK OF GEOGRAPHY. By C. B. CLARKE, M.A, F.R.G.S. With Maps. 3s.. 
SOUND: an Elementary Treatise on. By Dr. W. H. STONE. Illustrated. 35. 6d. o 


. SCIENCE PRIMERS. ~ ~ 


UNDER THE JOINT EDITORSHIP OF . e ; 
Professors HUXLEY, ROSCOE, AND BALFOUR STEWART. ° 
y 18mo,.illustrated, 1s. eaçh. , . & 


INTRODUCTORY. By Prof. HUXLEY, F.R.S.. 


CHEMISTRY. By ®fof. Roscoe, F.R.S. With Questions. i aa 
PHYSICS., By Prof. B. STEWART, F.R.S. With Questions. ° . °’ 
PHYSICAL GEOGRAPHY. By Prof. GEIKIE, ERS. With Onestions, 

* GEOROGY. By Prof. GEIKIE, E.R.S. . j .- 
PHYSIOLOGY. By M. Foster, M.D., F.R, S. -` A ° 
ASTRONOMY. By P N. Lécxyer, F.R.S. io ef ws Se 
BOTANY, By Sir J. D. HOOKER, K.CS.1p F.R.S.. . on e , ™ 
LOGIC. Prof. JÉvons, F.R.S. e . ` 
POLITICAL" ECONOMY. ey Prof. JEVONS.. se e 

; -o - *,* Others&o follow. Se 
eee. Fe _ MACMILLAN AND CO, LONDON ; - Ss 
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° MATHEMATICAE AND PHYSICAL PAPERS. 
By GEORGE GABRIEL STOKES, M.A., D.C.L., LL.D., F.R.S., Fellow of Pembroke*College, and 
Lucasian Professor of Mathematics in the University of Cambridge. Reprinted from the Original y 
Journals and Transactions, with Additional Notes by the Author. Vol. I Demy Octavo, cloth. 15% 


Vou. II. Jn the Press. e 


THE ELECTRICAL RESEARCHES OF THE 
HONOURABLE HENRY CAVENDISH, F.R.S. Written between 1771 and 1781, Edited, from 


the Original Manuscripts in the possession of the Duke of Devonshire, K.G. By J. CLERK MAXWELL, 
F.R.S. Demy 8vo, cloth. 18s. ° 


A TREATISE ON NATURAL PHILOSOPHY. 


By Sir W. THOMSON, LL.D., D.C.L., F.R-S., Professor of Natural Philosophy in the Univetsity of 
Glasgow, and P. G. TAIT, M.A., Professor of Natural Philosophy in the University of Edinburgh. | | 
Vol I. Part I. 16s. ° 
“In this, the second edition, we notice a large amount of new matter, the importance of which is such that any opinion 
which we could form within the time at our disposal would be utterly inadequate.”—Vature. s 


Part II. Zn the Press. 


ELEMENTS OF NATURAL PHILOSOPHY. By 


Professors Sir W. THOMSON and P. G. TAIT. PartI. 8vo, cloth. Second Edition. 95. $ 


THE ANALYTICAL THEORY OF HEAT. By- 


JOSEPH FOURIER. Translated, with Notes, by A FREEMAN, M.A., Fellow of St. John’s College, 
Cambridge. Demy Octavo. 16s. 

A ‘* There cannot be two opinions as to the value and importance of the Théorie de la Chaleur. It has been called ‘an exquisite 

mathematical poem,’ not once but many times, independently, by mathematicians of different schools, Many*af the very greatest 

of modefn mathematicians regard it, justly, as the key which first opened to them the treasure-house of mathematical physics. It 


és still she text-book of Heat Conduction, and there seems little present prospect of its being su erseded, though it 18 alread 
more than half a century old.”—Wature. e E PE SEP DEN 7 F 


©» A TREATISE ON THE THEORY OF DETER- 


. eMINANTS AND THEIR APPLICATIONS IN ANALYSIS AND GEQMETRY. By RORERT 
FORSYTH SCOTT, M.A., of St, John’s College, Cambridge. Demy 8vo.” rzs. 
eo e 


“H¥DRODYNAMICS. A Treatise on the 


Mathemaresl e 


e Theory of the Motion of Fluids) By HORACE LAMB, M.A., formerly Fellow of Trinity Colleges 
.` Cambridge 5 Préfessor of Mathepatics in the Universjty of Adelatie. Dehy®8vo. rzs. 
° . œ ô . . eo 





3 e . Bei o Lf eA F 
e . E | . 
"LONDON: CAMBRIDGE WAREOUSE, 17, PATERNOSTER ROW. 


Punted by B. Wray, Sons, anp Taypor, at 7 and 8, Bread S Bill, Queen Victoria Street, in the City of d and published by . 
ee’ a MacmipyLan Aoo. at the 2p and 30, BaMford Street, Covent Garden.—Taurapay, Inine on 1880, ‘ . s 
t 
. oo è e s a e. 9 . e bd ee ee 
e . 
° e . ° . 
j z PO o e e “ oF ° r s ta a oe ° 


ee 








A WEEKLY ILLUSTRATED JOURNAL OF® SCIENCE 


“To the solid ground 
. Of Nature trusis the mind which builds for aye.’—WoRDSWORTH 








No. 974, VOL. 22] 


THURSDAY, OCTOBER 28, 1880 


—— 


es 


[PRICE SIXPENCE 








Registered as a Newspaper at the General Post Office.] 


. GRAHAM MEDAL. 


TRIENNIAL GOLD MEDAL of the Chemical Section of the 
Philosophical Society of ‘ow, founded. in commemoration of the work 
of THomas GRAHAM, F.K.S, late Master of the Mint, will be awarded at 
the end of the present Session for the Best Paper on any subject in Pure or 
Apphed Chemistry. s 
aro requested to send in their Papers, not later than rst February, 
1881, addressed to the of the , Dr. J. J. Doss, Chemica: 
Laboratory, University of Glasgow, 


SUNDAY LECTURE SOCIETY. 


President. 

W. B Carrenrse, Esq., C.B., LL.D., M.D., F.R S., &e. 
Vice-Presidents, 

Thomas Henry Huxle LL.D. 
Charles Darwin, Esq., F R.S., E.L.S.| F.R.S., F L S. nL 
Edward Frankland, Esq., D.GL., Benjamin Ward Richardson, Esq, 

PRD, FRS. M D., F RS. 

Janes Heywood, Esq, F.R.S., Herbet Spencer, i 


S.A. eneen et , LL.D., Pres. 
Sir Arthur Hobhouse, K CS.L 7 


John Tyndall, Esq., LL.D., F.R.S. 


ciyres will be resumed at St. George's Hall, Langham 
Placa on SUNDAY, the 3zst October, each Afternoon at Four o'clock 
© pre 


y. 
October 31 —W. B. CARPENTER, , C.B., M.D., LL.D., F.R.S., on 
e“ The Science of Nature’ what it is and what it is not.’’ 

e Member’s Annual Subscription; £1. 

For Tickets, apply (by letter inclosing remittance) to the Hon Treasurer, 
Wh. Henry DomviLLE, Esq,, 1, Gloucester Crescent, Hyde Park, W. 
pa ayment at the Door—One Shilling (Reserved Seats), e, and One 

enny. 


EVENING LECTURES to WORKING 


MEN. ROYAL SCHOOL OF MINES The first course of the 
Session, consisting of Six Lectures on Water by Prof Frankland, 
DCL, F.RS, will be dehvered at the Science Schools, South 
Kensington, commencing on Monday, November 8th, at 8 o’clock. 
Tickets may be obtamed by Working Men only at the Geological 
Museum, Jermyn Street, and at the South Kensington Museum on 
Monday hex ovember rst, from 6to 10 o'clock, p.m., on payment of 
a fee of 6d. forthe Course Fach applicant is requested to lus 
nama, addr and occupation wajiten on a piece of paper, for w. 


th@Ticket be exchanged, oe? 
F. W. RUDLER, Registrar. 
The MUSBUM of PRACTICAL GEOLOGY 
in Jermyn Street will be re-opened on Monday next, November rst, from 
paw to4pm Open afterwards daily except on Fridays ion 


By Order, 
. F. W. RUDLER, Curator. á 
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Prof. Alexander Bain. 


The Society’s Le 





MICROSQOPICAL SCIENCE for January, 1878; also Yorgual Of 
Anatomy fay, 865 - Afr offers to LIBRARIAN, Ugiversi 
College, Gowtr Myreet. ae jg y 
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FOR SALE. —“ NATURE,” (Unbound). — 
Vols. 16, 17, 18, and ax, and Nos. 471, 473 (of Vol ro), and Nos. 
tasa2 (of Vol, 20), and No. 5497- READER, 29, Bedford Street, 


og NATYRE Office. es 
y o + 
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(All Rights are Reserved. 


LORD RAYLEIGH’S 
COLOUR EXPERIMENT. 


BROWNING’S MINIATURE SPECTROSCOPE ° 


Will show that the brilliant orange-yellow of Lord Rayleigh’s 
colour discs will give a spectrum which contains neither yellow 
nor orange ; proving that yellow is not a primary but a compound 
colour. 

This Instrument will also show many of Fraunhofer’s lines, the 
bright lines of the metals and gases, and the absorption bands in 
coloured gases, crystals, or liquids. 

Price, with Plain Slit, £1 2s.; ditto, with Adjustable Slit in 
Morocco Case, 41 155.3 ditto, with Achromatic Lenses, &c., 
&c., in Morocco Case, £2 6s. 


An Illustrated Catalogue of Spectroscopes, Price Sixpence, 





List OF SPECTROSCOPES SENT FREE. 


JOHN BROWNING, 
63, STRAND, LONDON, W.C. 


— HF 
ROYAL POLYTECHNIC.—CLASSES for 
the preparation of Si for Umversity Examınatı onder 

derne of EDWARD E AVELING bree T T anog uder tho 
versity Ma! ion, rst and and B.Sc., Prehminary Scientific M. B. 
Botany, Physiology, Chemistry. All the work practical a 


SUNSHINE RECORDER, 


Of the form adopted by the Meteorological Council of the R ety, 
and supplied to more thirty of thecr Stations, aael a | pore 
privato Observatories, 


JORDAN'S GLYCERINE BAROMETER, 


In which the Inch of the Barometer is e 
Inches, and which is in use at the Kew Observatory, {ines 
Office, the Geological Muscim, Jermyn Street, and other placos.—See the 
Times of October 25th. `> 9 

For information, cost, &c, apply to R. J. Lucy, care of Kirkland 
Cope, and Co., 23, Salsbury StreetsStrand, on. > 





BOOKS. —JOEB ROWSELĻ. —Catalogue +9., 


of a very valuable Collection of Works on N History, &xcluding 

‘a Botany. Mammalia, Fey. Entomology Conchology,, Mine 
ORY, cology, Tustacta, ology, Transactions 

Sgentlic Societas, Philosophical eek i 


ety, 

l 1, Microscopisal, mological. Cavend%h, Palmontogrephi- 
cal, Horticultural, phical, Zoological Jens apc Journal, 
SF aaoo Articles pF ighest Interest to N: tats Send @tagap ; 
ne Books bought.-gfOHL ROWSELL, g Wiliam Street, 
Strand, London. e + e . 

e e ; o ; . 
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MIGROSCOPIC OBJECTS 
QF superlattre Perfection, illustrating Histology and every branch of 
. leroscopy. 


Catalogues post free and gratis on application, 


NEW EDITION, 1880, NOW READY, 


J ° EDMUND WHEELER, 48x, Tollington Road, Holloway, London, N. 
ae 


f GEOLOGY AND MINERALOGY. 


. J PYM bas re for Sale, at low prices, Educational Collections 
Rocks, and Minerals, special: arranged to illustrate the i 
* bookg of Lyell, Geikie, Bonney, Collins, » Skertchley, Dana, Pi 
J p&o Series of S ens School and ‘College Museums are 
supplied at very o prices. Catalogues post free. 
Postal Address CASTLETON, 0:4 SHEFFIELD. 


re ee ne a ee 
- FIRST-CLASS AND THIRD-CLASS 
AWARBS ° 
AT SYDNEY EXHIBITION 

FOR COLLEOTIONS FOR TEACHERS AND STUDENTS, OF 

ERALS, FOSSILS, AND ROCKS 
Foral Geol Sci Teache: the United 

De Spain: Hammes: and a a of Eng: 

JAMES R. GREGORY, 

Geologists’ Repository and Museum, 88, Charlotta Street, Fitzroy Square 
New Lists of Collections, Apparatus, Rock Sections, &¢., post frees 


GEOLOGY.—In the Preface the STU- 
as 
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Used with ee 
dom, 





400 S ens, in Cabinet, with 13 Drawers Ss 2r o 
= extensive Collections at so to 5,000 Guineas each. 


oooao 


GALVAN OPPOSTI CASTS 


STEGOCEPHALÆ (Labyrinthodontia). 


E Hoey of the work “Fauna der Gaskahle,”’ by Dr. Ant. Fritsch, 

uced, with the mae oscopic details, allowing them to be studied 

with 20 20-fold oe thi glisne e saries now ready contains the genera 
parodus, 


Dawsonia, Mel 1 Dobchosoma, and 
Orda pein, and ew bead bn London of Cu, JAMRACH, 180, St. George 
nh, rice £ 
Street, 


MINERALOGY AND GEOLOGY. 
DOUBLY TERMINATED CRYSTALS OF EPIDOTH, FONG 
CRYSTALS OF POLYCRAS GORDI ERITE, SUSIE are, 
DOFFITE, Norwa METEO TRON Estherville; 
LAZULITE. RUTILE, ONTARTOLITE, STAUROLITE, APATITE, 
TOURMALINE TZ, with ‘America; FINE POLISHED 
SLABS OF MICROLINE D LABRADORITE. 
COLLECTIONS FOR STUDENTS, from £22. COLLECTIONS FOR 
BEGINNE from 42. BLOWPIPE ES AND APPARATUS. 
PRIVATE LESSONS AND EVENING OLASSES. 
Catalogues free. 
SAMUEL HENSON, 
277 (Late 113a) STRAND, LONDON. 
“Mr. HENSON’S usual Course of EVENING CLASSES will 
commence Tuesday, OCTOBER 120A, at 7.30. 


50 ROCKS, 50 FOSSILS, 50 MINERALS, 


NEATLY ARRANGED IN A 


8 
DEAL CABINET, STAINED AND POLISHED, LOCK AND KEY. 
ACH SPECIMEN LABELLED AND CATALOGUED. . 


Price complete, £I 108. 


CKS illustrate the Order an ge of Deposition, &c. 
THE HE Mssits are representative o! the Genera found in the most 


PTE CINERALS are selected for their known usea in the Arts and 
fr Manufactures, and are extremely characteristic. 
Names and Localwies guaranteed, 
THOMAS J POV NING, Geologist, ÈC, 
38, wus KIN STREET, LONDOR, 
Catalogyes Free. 


FOR MICROSCOPIC 





THIN ajs 


rig n | best Se Ground Circles, dap 6d. per ounce; Shuares, 
2 a6. extras ; Ground of Bon sp per gross: 
PETIT, 151, Street, Soi owhagton, e 
r is e è P ° s è 
e oe ° è . e %. e 
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LIVING SPECIMENS FOR THEI MICROSCOPE. 


THOMAS BOLTON, NATURASISTS’s fnd MICROSCOPISTS” 


STUDIO, 17, ANN STREEJ, BIRMINGHAM. 


T. B. has last week sent to some of his subscribers the rarely seen 
Motile Larva or T) eres of a Murine Polyzoen oe tho ss i 


Alcyonidi: and to bean the Yarine PBlyzoone Pe, 
Freshwater olyzoon, Cristatella mucedo, each with pron iedigr De 


eekly announcements will be made ig this place of panic a 
È o : 

e 

e 


is 


SST hs 
Specimen Tabe, One Shilling, pogt-free. 
Teentysix Tubes in course of Six Moaths for Subscrtptiow of Li x8. 
Price List of Specimens on application, with stamped addressed envelope.® 
Portfolio of Drawingg, No. 3, One Shilling. e 


THE QUARTERLY REVIEW, 
No. 300, is PUBLISHED THIS DAY, è 
CONTENTS. . 


I.—RECENT TRAVELS IN JAPAN. 

Il.—CICERO. 

JIN—ART COLLECTIONS. 

IV.—MR. MORLEY'S DIDEROT. 

V—THE CAMISARDS. 

VI.—OLYMPIA. 

__VII—THE NEWSPAPER PRESS. e 

\VHI._THE MARSHAL DUKE OF SALDANHA. “° 
IX.—SIX MONTHS OF A LIBERAL GOVERNMENT. 


JOHN MURRAY, Albemarle Street. 


NORTH BRITISH AGRICULTURIST 
isthe oly Agricul tural Journal in Scotland, and circulates exfnsively 
amongst d ne Proprietors, Factors, Farmers Kerm balit, and o ere 

interested m the management raperty out 
and the Northern Counties of England. 5 his 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Ri of all the principal Britsh 
and Insh Markets of the week, besides stelegraphic Reports of those held 
on the day. of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
inthe country, and ıs invaluable to the breeder and feeder as a guide to the 





e . 


E 





= ni oes animals, and Huge treatment When labouri under dieains 
eports are given of the Meetings of the tu ociety 
of En land, tho Royal Agricultural Society of Ireland, the Highleod anc and 


Society of tland, the Scottish Chamber of Agricultura 
and all the principal Agricultural Associations throughout Great Britaifand 


For a addressing themselves to Farmers n better medium does 
not e: 
ald. — Subscription, payable in advance, 143. 


Price 32. 
Off igh wi 
Post Okee’ ers payable to rhe Anderson, Jun., Edinburgh. 


ESTABLISHED 1843. 


a a a a a ae SRE TOR ag cI E 
THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Ninstrations. e 
Conducted by J. W, Doucias, R. McLacaran, F R.S., E C, Rys, F.Z.3.6 
and H, T. STAINTON, F.R.S. 

This Magazine, commenced ii een onam andara articles and nota 
onan Fera b p Peas with Entomol and especially on the Insects o 
py Seo oe six Shilko, Vol fri io ji 

u ton—: s per Volume, post e yoiumes CODp 
mence with the June anbe ir each yerr. ue Caa 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to >» at the increased price of ros, each; the succeeding 
vols. may be hac separately or together, at 7s. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 
ress. e 





* The leadmg Farmers’ paper.”—CLARE SEWELL Reap, Esq, M.P. 
THE CHSMBER OF ' e 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE 


(PRICE 3d. WEEKLY) 


an of the Central and Provincial Chambers of 
the discussions and proceedings ofe 


“extensive any“he agricultural paper. It devotes 
tention he the “eaten of ae eenen Stipe Parija 
tæni, besides con! rts of the LA’ LONDON and 


COUNTRY CORN, oN CALTLE, £ H PaP ROVISTON, or aMarkets, 
with Articles on Practical erd an Shine 
N orticulture, &c., &c. It is pet day. ovine 


tin@for the post. 
Terms of Subscription, payable in ad in advance, post B months, 3s. P old.; 


6 ths, d. 
Pe be We. PICKERING an? 13%, Arundel Strest, Strand, London, W.C. 
ee ° oe 
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aa SYSTEM OF MEDICINE. ' 


Edited by J RUSSELL REYNOLDS, M.D. F.R.S, &c. ° Sy 


o 
Vol regner DISEASES; or, AFFECTIONS of the WHOLE 


M. 8vo, 25s. 


° Fyol LOCAL DISEKASES,—The NERVOUS SYSTEM.—The DI- 


IVE SYSTEM. as. 


Vol III —LOCAL DISEASES —The DIGESTIVE SYSTEM (con- 
tinued) ~The RESPIRATORY SYSTEM. 8yo ags. 


a WoE a T a Joni 
Oct 28, 1880] bers NATURE e’ ` 2 
MESSIS: "MACMILLAN & 00.8 PUBLICATIONS. : 


VoL IV. FAOL DISEAW®S. ean cae of the ORGANS of 
RCULATION —The HEART. 

VoL Senas of tho ORGANS of CIRCULATION N (connate: 

REPRODUCTIVE DRGANS. ~ 


OROIN PLOOD GLAN NDULAR 
COTAN BOUS ISTEM. GENERAT INDEX, &. ass, 


Also now publishing in Twenty-four Monthly Parts, price 5s. web. Pars I to 18 now ready. 





published, in 8vo, price 18s. Vol 


COMPARATIVE EMBRYOLOGY: A TREATISE ON. By TF, M. BALFOUR, M.A, FIRS. With 


ustrations, In*a Vols 
, in 8voọ, with 


ustrations, price 185 , 


° ae TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY OF THE ANIMAL BODY, 


° DISEASES OF THE EYE. 


S3KCLUDING AN ACCOUNT OF THE CHEMICAL CHANGES OCCURRING IN DISEASE 
Manchester, Brackenbury Professor of Phymology in the Owens 


E RS, Professor in the Victoria Unrversity, 


By ARTHUR GAMGEE, M.D., 
College. e Ina Vols 


INORGANIC CHEMISTRY: A TREATISE ON. By Professors Roscoe and SCHORLEMMER, of the 


Owens Coll Manchester With numerous Illustrations. 
Vol I. ne Non-Metausic ELEMENTS ĝvo. 21s 


Hf aber be difficult to praise it tos highly 
and j 


Vol II —Mzrars Two Parts, 18s. each. [Orcanic Cnmmistry tw the Press. 
gement ıs clear and scientific, and the facts gained by modern research are fairly represented 


‘The arran; 
iciously selected, and the style throughout is angularly ued” "The Lancet. 


GUMTARI OVE ANATOMY : ELEMENTS OF. 


B.A , revised wi 


Preface by Prof E RAY LANKESTER, F.R S. 
e do not hesitate to say that this is the best and most complete work on comparative anatomy in the language. . 


By Prof GEGENBAUR. A Translation by F. J. BELL, 
th numerous Illustrations, 8vo ats 
. Any student who has mede 


with this work may consider that he possesses a sound elementary knowledge of animal morphology. "The Lancet 


THE PRACTITIONER’S HANDBOOK OF TREATMENT; 
sTHERAPEUTICS ByJ MILNER FOTHERGILL, M D , Assistant-Physician to the Victoria Park Hospital 


“ A practical and suggestive work.” — The Lancet 


The ANTAGONISM of THERAPEUTIC AGENTS, 
AND WHAT THEY TEACH US By J. M. FOTHERGILL, M D. 
Crown 8vo. 6t 

DISEASES OF THE SKIN: The Treatment of. 
By Dr. M‘CALL ANDERSON. Crown 8vo. gs. 

LECTURES ON CLINICAL MEDICINE. By 
Dr. M‘CALL ANDERSON. Illustrated. 8vo, ros 6d. 

ON ANEURISM, ESPECIALLY of the THORAX 
AND THE ROOT OF THE NECK. By R. BARWELL, F.R C.S. 

rown Byo. 38 

ON PARALYSIS FROM BRAIN DISEASE IN 
ITS COMMON FORMS. By H CHARLTON BASTIAN, M.D., 
F.R.S Illustrated. wn 8yo. tos. 6d. 

By R. BRUDENELL 

e CARTER, FRCS. With Illustrations, 8yo 16s 
DEFECTS OF VISION WHICH ARE REMEDI- 
ABLE BY OPTIC A APPLIANCES. By R. B. CARTER, F.RC.S. 

e Illustrated. 8yo. 6s. 

EYESIGHT, GOOD AND BAD. By R. B. CARTER, 

P F.R.C,S. Second Edition. Crown 8vo. 6s 

PHYSIOLOGY AND PATHOLOGY OF THE 
BREAST and its LYMPHATIC GLANDS. By C. CREIGHTON, 
MD. WithIUustranons 8yo. 9s. 

THE GERM THEORY APPLIED TO THE 
EXPLANATION OF THE PHENOMENA OF DISEASE. By 
T. MACLAGAN; M D. 8vo. gor 6d. 

MIND. By H. Maups- 


THE PATHOLOGY 
LEY,M D New Edition, Revised and Enlarged, 8vo. 18s. 


THE PHYSIOLOGY OF MIND. By H. MauDs- 
e M.D New Edition, Revised and Enlarged. Crown 810 


. BODY AND MIND. By H. Maunstan, M.D. 
New Edition, Enlarged. Byo, 6s. 
THE PRACTITIONER: A TOURNAI OF 


THER EUTICS AND RUBLIC HEALTH Edited by T.*L. 
B N,MD,FRS. ice 18. 62 month 
sp cotrents al’ i of th® Month, 


wie yes eg eviews C co 
r raie of Piy Health. ee bas SET * 
k MACMILLAN AND cof 
oe +2 ee s 
e 2 ¢ 2 á 
e e e < 
Oe ~ma * 9: e wee ~ 


OR, THE PRINCIPLES OF 
8vo 16s. 
[Second Edihon, Revised and Enlarged, now ready. 


PHARMACOLOGY AND THERAPEUTICS; or, 
Medicine ‘Past and Present. By T. LAUDER BRUNTON, M.D, 


PHARMACOGRAPHIA: a History of the Prin- 
cipal Drugs of Vegetable Ongin met with in Great Britain and India. 
By F A. FLUCEIGER, M D. and D. HANBURY, F.R.S Second 
Edition, revised. 8yo. ars. 


TEXT-BOOK OF PHYSIOLOGY. By MICHAEL 
FOSTER, M D., F.R.S. With Illustrations New Edition. 8vo ary. 


THE CARE OF THE INSANE, AND THEIR 
LEGAL CONTROL. By J.C. BUCKNILL, M.D., F.R.S. Crown 

WATER SUPPLY. By J. H. BALFOUR BROWNE. 
Crown Bro. as. 6d. . 

ELEMENTARY BIOLOGY. By Profe HUXLEY and 
H. N. MARTIN. Crown 8vo. 6s. 

PHYSIOGRAPHY: an Introduction to the Study of 


NATURE. By Prof HUXLEY, FRS With pce Plates and 
Woodcuts. New and Cheaper Edition. Crown 8yo. 
e Teest rag. 


THE MORPHOLOGY OF THE SKULL. By 
Prof PARKER, F.R.S, and G. T. BETTANY, B Sc. Mlustrated. 


- 


+ 
e 


THE: OSTEOLOGY Of THE MONA TA A ? 
RS, ERCS. 9 


Series of Lectures by Prof. W. H. FLOWER 
ons. Crown 8vo. ros. 
PRACTICAL CHEMISTRY FOR MEDICAL , 
M PATTISON PAUE, ree Pee ee a des 


ELEMENTARY LESSONS IN ANATOMY. 


a paid MIVART, ERS With 400 nataon Sa 


LESSONS W ELEMENTARY, PHYSIOLOGY >°, 


« By Prof. HUXLEY. Illustrated. Now Editign. 18mo. @. 6d. e 


MRT OP, JON . PRESCRIPTIQNS AND THE 
PRT. Rer Taaa at! Wg A ORIFFITHS, PhD, 


Bedford Street, Strang, wa O fw **ee” 
š soove oe $ 
-3 es e 38 $ oe * : 
. ° e . °’ e se 
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Eu © AN. INTRODUCTION “t. Leos 


i ‘THE STUDY OF PISTERST 











9 
© os “ALBERT C. L. G. GÜNTHER, M.A, M.D, Px.D,, FRS, . S, 
° Keeper of the Zoological Department in the British Museum. ~. 
. l CONTENTS, . 
. I.e History and Literature, 5. Neurology. 9. Distribution. 
. * 2. External Parts. - 6. The Organs. 10. Classification. - 
e 3. The Skeleton. e e a Growth and Vauiation. 11, Collecting and Preserving. , 
4. Myology. ° . Paleontology. 12. Index, é s ” 
ILLUSTRATED WITH 320 WOOD ENGRAVINGS, y 
Edinburgh: ADAM & CHARLES BLACK. j . 
a a 
BOOKS BY PROFESSOR OWEN. Demy 4to, Cloth, with 18 Plates, price £a es. be 
= . URORE: : ee 
he EXTINCT WINGLESS A ORAL: their Characters and Spectra: 


MEMOIRS on 
BIRDS of NEW ZEALAND. With an Appendix on those of 
E Australia, Newfoundland, Mauritins, and Rodnguer By 
OWEN, CB. PRS, &c. a Vols. (Vol. L Test, Vol IL 
Plates), royal gto, boards, £6 ôs. 


HISTORY’ of BRITISH FOSSIL MAM- 


e BIJ RAND CAPRON, FRAS. 
Part ITHE AURORA AND ITS CHARACTERS. 
Part U.—THE SPECTRUM OF THE AURORA 


Lendon: E. & F. N. SPON, 46, Charing Cross, 





P . 
MALS and BIRDS. By Prof. OWEN. 8vo, with 237 Ilustra NEW WORK BY LIONEL.S. BEALI. 
Ar me. &d. 7 K aot tioni, Now ready, pp. 230, demy gro, Ss. ad 
This volume is desi panion to that by Prof. B the : 
yplame is designed as a companion tp that by Prof. Bell on SLIGHT AILMENTS: 


THEIR NATURE AND TREATMENT. 
By LIONEL S. BEALE, M.B., F.R.S., F.LR.C.P., 
Professor of the Principles and Pricu of Medicine in King's Gplege, 
on. 


ON PARTHENOGENESIS; or, The Suc- 
cessive Production of Procreating Individuals from a Single Ovum. A 
Discourse delivered at the Royal College of Surgeons of England By 
- Prof. Owen. 8vo, ss. 

JOHN VAN VOORST, 1, Patemoster Row. 





J. & A. CHURCHILL, New Burlington Street. 
e. me In Medium 8vo, price 25s. 


EARLY MAN IN BRITAIN, ` . 


HIS PLACE IN THE TERTIARY PERIOD. 
By W. BOYD DAWKINS, M.A.. F.R.S, E.G.S., &c., 


Curator of the Manchester -Museum and Professor-of. Geology and Palmontology in Owens-College; Manchesters ok 
R With numerous Illustrations, . 


: BY THE SAME AUTHOR, R 


: CAVE-HUNTING, : 


RESEARCHES ON THE EVIDENCE OF CAVES RESPECTING THE EARLY INHABITANTS 


"e OF EUROPE. - 2 e 
: With Illustrations, Medium 8yo. 21s. s 
© “An admirable résumé of the important results obtained of late years by the exploration of the contents of caverns in various 
parts of Europe.” — Westminster Review. ° 
a MACMILLAN AND CO., LONDON. 
i BRYCE-WRIGHT’S LATEST ARRIVALS. 
BR sin ELECTR DITE: aie ` GEMS. E fine Cat’s-Ey& Tourmalines, Star Sapphires, 
% . e Parts, — 16, rue du Croissant. — Paris . MINERALS, —A very fine anoles Collection, comprising 


Revue spéciale populaire, illustyée bi-mensuelie 
tenant 24 pages grand in-8° à deux colonnes, 
P ang formant chaque amnée un magnifique volume 
a” - de 400 pages orné de plys de 200 gravures. 
° Rédacteur en chefe W. FONVIELLE . 
- X Diæcteur : E. ge Clissorf 
Envoi g@tıs de numéroespécimen sur demande 
vy numéro 75 cendimes 
Paris et Deg. ts: Un AR. ccsegesescere.e 12 i7.@ 
Tpranger. _ postale ; Un ADgceersee oe. 44 fr 
“de Abonnepgfha partent duj et i "Q de chaque iala 


"` . 
e = bd > e ¢ è . 


,000 Specimens of most beautifully CrystalMsed Specimens; 
onite, Greenockite, Christianite, &c. 

FOSSILS.—Unique Specimen of Jaws with Teeth of eijtodus 

Delabechei, C: 
© Wiirtembetg. 
SHESLLS,—Contus Omaicus, © tedo-nudli,- Voluta peas 
© ESpulkhra, V. Cymbiola, &e, 

* BRYCE-WRIG yo 
© q Mineralogist and Expert in Gems and Beecious Stones 


go, GREAT RUSSELL STREET, BINOOMSBURY, 
LONDON, W.C, 
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w 
Yearly. . ep fa > o 285. 
nan ° Hale yearly soe ee E R 4S. 6a, 
Q e a. 7s. 6d. 
To the nies, United States, the Continent, and 
G laces it in the Postal Unign :— 
early®. . tog. od 305. 6d. 
- algyearly ; e g o a 15s. 6d. 
Quarter! 8s. 
Sai OGicd: 29, Bedford Streek, Strand. 
e DIARY OF SOCIETIES. 
e LONDON 
* 


MONDAY, NOVENBER 1. 
, ROYAL INSTITUTION, at PIET — General Monthly Meeting. 


ADA Y, NOVEMBER 3. 
ENTOMOLOGICAL SocIETY, at 
TH URSDAY, NOVEMBER 4 
CHEMICAL SocıETY, at 8#—On the Compounds of Vanadium and Sulph 
E. W. E. Kay.—eRepbrt on the Atmosphernc Oxdation of Phosp ors 
and on some reactions of Ozone and Peromde of Hydrogen: C. T. 
ki rien of Heat on the Mixed Vapours of Benzene, Toluene, 
&a: Carnelley -Bismuth and Bismuth Compounds. Part t, 
Guides and aie Part 2, Halogen Compounds: M. M. Pathson 
Muir, G. a Hoffmeister, and E E. Robbs —On the Colour Properties 
Le gt of the Metals Copper, Nickel, Cobalt, Iron, Manganese, and 
Chromy ee Bayley.—Action of. ‘Diago-naphtbalin upon Salicylic Aad. 
Dr Percy Frankland —Action of Organo-Zinc Com ds upon, th 
Nitrides and their An es: Dr E Frankland, F. an ro 
Graham.—Action of Zine Ethyl on ere Cyanide: Dr Sh Frankland 
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BATEMAN’S 


WONDERFUL £5 5s. INSTRUMENT 


Is the finest ever yet attempted. 3-inch Achromatic Object Lenses. En- 
tirely panera of polished brass; total length, 4 feet 10 zo inches; very 
highf finished with Altitude and Azmuth Movements, Rack , fine 
eat pri org one Terrestrial and one Huyghenian Astronomical Trcic: 

show e Somers Belts, Crescent Form of Venus, resolve many Nebulss 
and Clusters, and divide many Double Stars, &., &c. Prospectus post free. 


J. BATEMAN, 
29, CHEAPSIDE; 104, STRAND ;-ROYAL POLYTECHNIC, 309, 
REGENT STREET, AND 131, HIGH HOLBORN, LONDON. 
THOMAS D. RUSSELL’S 


° NATURAL HISTORY STORES, 
48, ESSEX STREET, STRAND, WC. 
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LA SEMAINE FRANÇAISE: a Weekly 


Newspzper and Review in the French Language. Politics, Literature, 
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LA „SEMAINE FRANCAISE: Journal Frangaise pour 
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LA SEMAINE F A Eimi, “i ra Semaine Fran- 
gaisa’ bas bean, brought cupin London for the benefit of — Engish 
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LA. SEMAINE FRANCAISE.“ The numbers before 
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LIGHTNING CONDUCTORS, 
Experience, accumulated since the time of Benjamin F: lin, provese e 
cone that a u e er of ni e size is the , 
pee 
NEWALL & CO.’S 
PATENT COPPER LIGHTNING CONDUCTOR, 
a to o dings and Shipping in s of the wi 
Dee success, sen o! ars a Pepan othe work d ‘ 
c in its Bp n, rs being re an 
g goe shiling er z bor fer hè sand ae = which seein areg . 
6 WATERIOO 1 BOAD, LIVERPOOL. 
saproraitsonr of ena SNERRE O 
READY, à. 
ax con. laa” 
PRICE 4s. 7d. POST FREE. 
A CATALOGUE OF CHEMICAL, APPARATUS 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 870, 480 pp., Illustrated with x,600 Woodcuts. 
Most Complete and Cheapest Last of Apparatus, 
JOHN J. GRIFFIN AND SONS, 22, GARRICK STREET, 
LONDON, W.C. 
ae W. ICAL INSTRU . 
INTENSITY ‘COIL MAKER. 
PRICE LIST, FOUR STAMPS, 
555 SIDMOUTH STREET, LONDON, W.C. 
NOTICE. OF REMOVAL. 
JAMES HOW & CO., 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON ST; LONDON 
(uate or 5, St. BRIDE St., AID a, FOSTER LANE), 
HOW’S STUDENT'S MICROSCOPE. HOW'S MICROSCOPE LAMP, 
Rock Sections and other Objects for the Microscope. 
EAGLE INSURANCE COMPANY, 
» PALL MALL. 
For ates ONLY. ESTABLISHED xBo7. © 
Accumulated Fimds me om me oos 343,548 e i 
p Alsen Subscribed Capital of moro than ~ oe „000 
a ort, Prospectuses, and Forms may ba iad at te Ofie, at or 
GRORGK HUMPHREYS, Actuary and Secretary. 
©. TISLEY & 0o,- = 
OPTICIANS, ® ; 
172 BROMPTON ROAD; S.W. ' 
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geing a visible demonstration i thesVibratory and Molecule Monog >) 
3. Di ttle of Solution, Descriptive be 
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ia m IMPROVED HOLTZ ELECTRICAL MACHINES. GRAMME’S MAGNETO-ELECTRIC MACH{NE foegadoratiry AM Sayr 
? ° PHOSPHORESCENT POWDER—very brilliant—for Paint and other purposes, 37, per oz. .’ 
e Physical Apparatus of every Description. ° 7 e 
Ba aha ILLUSTRATED CATALOGUE, SIXPENCE oes . 
e s, d . 
- >. . 
. -° PATERSON’S NEW CATALOGUE OF PHYSICAL APPARA Pus. 
LANTERN SLIDES for SCIENTIFIC LECTURES. Season 188-1 Post free 6 Stamps. s bd 
Complete Sas, of Physical Apparatus for Science Primers and all the ye Text-books in use in Schoolsend Colleges. 7 
° Siemens and Gramme Dynamo Machines and Lamps for hire. 
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GAS COOKING AND HEATING BURNER. ee N 
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THE ZOOLOGIST: 
4 MONTHLY MAGAZINE OF NATURAL HISTORY. 
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supporting Large or Small Vessels safely and stea 
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A SMALLER SIZE IN PREPARATION. 
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INORGANIC CHEMISTRY. By Professors ROSCOE and SCHORLEMMER. Vol. I.~—Non- , 
LIC ELEMENTS. 21s. Vol. I—METALS, 2 Parts. 18s. each. 

TENGA R’S COMPARATIVE ANATOMY. A Translation by F, J. BELL. Rewised, ° 

with Preface, by Prof. RAY LANKESTER. Ilastrated, 8yo. 2Is. . 

PEST BOREK OF PHYSIOLOGY. By MICHAEL FosTER, M.D., F.R.S. Illuştrated? 
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eÈ TEXTBOOK OF .PHYSIOLOGICAL CHEMISTRY. By Prot ARTHUR GAMGEE, 
' * Illustrated. Svo. [Vol. 2. juat ready. 
ELEMENTARY PRACTICAL Pag EOR By na FOSTER, M.D., Sr g 


- and J. N. LANGLEY, B.A. Crown 


s THE STUDENTS FLORA OF THE BRITISH ISLANDS. By Sir J. D. HOOKER; 
K.CS.I, F.R.S. Globe 8yo. ros, 6d. 


PHY OGRAPHY : an Introduction to the Study of Nature. _By Prof. HUXLEY, F:R.S. 
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6s. 
TH PRINCIPLES OF SCIENCE. A Treatise on 3 Logis and Scientific Method. By Prof. 
W. STANLEY JEVONS, LL.D., F.R.S. Crown 8vo. 12s. 


NUAL OF P LITICAL ECONOMY, By Prof. FAWCETT, M.P. Crown 8vo. 125. 6d. 


, © ELEMENTARY SCIENCE. 


ASTRONOMY. By J. N. LOCKYER, F.R.S. With Illustrations, 5s. 6¢—Questions, Is. 6d. 
BOTANY. By Prof. OLIVER, ERS, F.L.S. With Illustrations, 4s. 6d. 
CHEMISTRY. By Prof. ROSCOE, F.R.S. With Illustrations, 4s. 6d. 

CHEMICAL PROBLEMS ADAPTED TO THE SAME. By Prof. THORPE. With KEY, as. 


e e CHEMISTRY. Owens College Junior Course of Practical Chemistry. By F. Jones. Preface 
by Prof. ROSCOE, 2s. 6d. 


QUESTIONS ON CHEMISTRY. By FRANCIS JONES. 18mo. 38. 

z LOGIC, DEDUCTIVE AND INDUCTIVE. By Prof. Jevons, F.R.S. 35. 6a 
PHYSIOLOGY. By Prof. HUXLEY, F.R.S. With Illustrations. 4s. 6d¢,—Questions, Is. 6d. 
POLITICAL ECONOMY FOR BEGINNERS. By M=G. FAwcETT. With Questions. 2s. 6d. 

; PHYSICS. By Prof. B.. STEWART; F.R.S: With Illustrations. 4s. 6d. 
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Illustrations. Crown 8vo.  . entire Revision of the Problem of*Gtological Chimates, 


By ALFRED RUSSEL WALLACE, Author of ji 
“The Malay Archipelago,” “The Geograph 15- 
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With Illustrations. 8vo. 
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Text-Book of Geology. By Sir BENJAMIN BRODIE, Bart., F.R.S. Crown 
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> A Treatise on Chemistry. 


By H. E. ROSCOE, F.R.S, and C. SCHOR- | The Aryan Village. s 

- LEMMER, F.R.S., Professors of Chemistry in the 1. Modern Village Life in Bengal.—z. The Agricultural 
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. © A Treatise on Comparative Embryology. F 
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